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HOT-AIR TURBINE POWER 
PLANT. | 
By Proressor J. ACKERET* and 
Dr. C. KELLER.t 
Physical Basis and Principal Characteristics.— 
The utilisation of the chemical energy of fuel is 
still an outstanding problem for engine builders. 





When it is considered that the efficiency attained | 





still very far from being realised. Thus there is 
no other course open than first to convert the 
chemical energy into heat and then transform the 
heat into mechanical work. The further conversion 
of mechanical work into electrical energy can now 
be effected with exceptionally high efficiency. 

If coal has to be used as the initial fuel, a steam 
plant hitherto has been the only means of conversion. 
In the continual development of these plants 
considerable improvements have been brought 
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in converting the energy of coal into electrical 
energy is still only about 25 per cent. in the smaller 
plants and barely reaches 30 per cent. in the largest 
and most efficient steam plants, although a very 
considerable part of the world’s coal is consumed 
for power production, it will be readily appreciated 
that any endeavour to effect an improvement is 
fully justified. The direct production of electricity 
by electro-chemical on an adequate 
scale, in spite of various attempts, is apparently 





* Ofthe Swiss Federal Institute’ of Technology, Zirich. 
t Chief of Escher Wyss Research Laboratories, Ziirich. 





about, superheating, intermediate heating, and 
pre-heating of the feed water having been adopted ; 
while attempts are made on the one hand to employ 
high initial pressures and on the other hand the 
lowest practicable vacua. In spite of this, however, 
the limits of such a process have become more and 
more apparent. Sadi Carnot recognised, as far 
back as 1821, that the main difficulty lies in the 
fact that where liquids like water are employed, 
the high temperature necessary for attaining a high 
efficiency involves also the use of high pressures. 
This means that the materials have to withstand 
not only the high temperatures but also high 





mechanical stresses, which is a great drawback 
from the constructional point of view, Lord 
Rayleigh proved indisputably that the so-called 
superheating cannot effect any great improvement 
in this connection. Carnot, however, also showed 
how this difficulty can be avoided (to quote Gibbs), 
by replacing the two-phase system liquid-steam, 
which has only one degree of freedom, by a single- 
phase system, using a gas, such as air, having two 
degrees of freedom, and which for a given tempera- 
ture can have any desired pressure. He certainly 
recognised at once that a new difficulty arises with 
such air machines, namely, the necessity for bringing 
the gas which has expanded while doing work, 
back to the initial pressure by mechanical means. 
As compared with the small power requirements 
of the feed pump in a steam-turbine plant, this 
compression work represents a very large proportion 
of the total output. Consequently, only a method 
of compression capable of dealing with large volumes 
at a very high efficiency is suitable for such duty. 
In Carnot’s days, and for long afterwards, no such 
machine was available. 

As is well known, attempts have been made to 
employ mercury as the working medium instead of 
water, since mercury has a moderate vapour 
pressure even at high temperatures. With the low 
temperatures for heat extraction which are also 

, however, the specific volumes are so 
great that it is necessary to employ a second circuit 
process using water as the medium in the lower 
temperature range, i.e., to adopt a binary-vapour 
plant. This, of course, involves undesirable com- 
plications. As far as the authors are aware, the 
mercury turbine has been adopted only to a very 
limited extent. 

During the past 20 years, however, two advances 
have been made which bring the whole problem 
of the use of gases into a much more favourable 
perspective :—(1) It has been possible to construct 
compressors having adiabatic efficiencies of 85 per 
cent. and over. They are of axial design and, 
in general, represent a further development of the 
old Parsons design, whereby the progress in aero- 
dynamics is made use of to a considerable extent. 
Apart from improved blade profiles and the avoid- 
ance of secondary losses at the blade ends, it is 
particularly the improved calculation data that 
have been made use of, which have rendered it 
possible to avoid both extreme overloading and 
insufficient loading of the blades, and in consequence 
to operate the blading at high aerodynamic efficiency 
throughout, (2) The development of new heat- 
resisting steels has rendered possible a considerable 
increase in the temperature limits, so that maximum 
temperatures between 600 deg. and 700 deg. C. can 
be employed, In this connection care must, of 
course, be taken that the creep rate of the material, 
which is appreciable even under small stresses, is 
kept sufficiently low. This necessitates greater 
care in ining the rotational speeds and 
cross-sectional areas of the blades than is required 
in normal turbine design. - 

To meet the conditions mentioned abové, the 
authors have proposed a working process which 
represents a close approach to the ideal process. 
Air or some other gas is employed as the medium 
in a closed cycle. In this'way the advantage is 
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| obtained that the heat is supplied from an external 
| source, as in the case of a steam plant, whereby 
| contamination of the working parts of the machines 
is avoided, thus rendering possible the use also of 
lower grade fuels. 

According to Carnot-Clausius, to attain the 
| maximum efficiency 








Tmax — Tmin 

Tmax 
(T being in degrees Kelvin), it would be necessary 
to supply all the heat at a constant maximum 
temperature T,,,, and to extract the residual heat 
at the lowest external temperature T,,;,, (see Fig. 1, 
page 1). It would be necessary to compress isother- 
mally from 1-2 and adiabatically from 2-3 until the 
maximum temperature is reached, expanding iso- 
thermally from 3-4 and adiabatically from 4-1. 
Since, however, T;, for example, would be 1,000 
deg. K., and T, would be 300 deg. K., the pressure 


ratio pe would be exceptionally great. Compressors 


7 Camot = 


2 
with such a high adiabatic compression ratio are 
very unsatisfactory. : 

It is possible, however, to avoid the high-pressure 
conditions entirely by adopting a process, Fig. 2, 
in which the adiabatics are replaced by lines of 
constant pressure. The heat released during cooling 
along the line 4-1 is employed for heating to the 
maximum temperature the air delivered by the 
compressor; consequently, a heat exchanger is 
necessary. Since the heat supplied and extracted 
in the exchanger and the entropy changes from 3-4 
and from 1-2 are the same, the heat supplied and 
extracted from the exterior are proportional to 
Tmax 2nd T,,;, and the efficiency is equal to that 
of the Carnot-Clausius formula without it being 
necessary to give Pmax » definite value; when 

Pmin 
calculating without losses, a small pressure ratio 2 
1 
is as good as a larger ratio from the thermodynamic 
point of view. 

Isothermal compression or expansion can be 
realised approximately in turbo-machines if the 
compressors and turbines are constructed with a 
number of stages and intermediate cooling or 
heating is effected between the stages. Since in 
this way the temperatures of heat supply and 
extraction are not entirely constant, it follows that 
the Carnot efficiency cannot be realised even in the 
ideal case. Nevertheless, the adoption of only 
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weight of gas passing in unit time varies according 
to the pressure at the supply point, and conse- 
quently the output of the machine rises or falls 
accordingly. As a result of the constant tempera- 
ture drops and pressure ratios, the turbo-machines 
operate always with the same velocity diagrams 
(apart from the effects of the varying Reynolds 
number) and consequently with the same effi- 
ciencies. The efficiency of the circuit process also 
is not changed, since it depends only on the tempera- 
tures and pressure ratios, which are constant. 
Only small changes can occur in the temperature 
losses and pressure losses in the heat exchangers, 
while the bearing friction remains constant; at 
very small loads it, of course, reduces the efficiency 
to some extent. This method of regulation is mostly 
useful for load changes of comparatively long dura- 
tion; for rapid changes of load, other measures, 
such as throttling, by-passing the flow, etc., are 
advisable. For regulating the furnace only slow 
action is necessary, since the mass of the iron in the 
heat-exchanging apparatus reacts relatively slowly 
to changes in temperature. 

The possibility of adopting other gases than air 
as working media offers interesting prospects for 
further developments. For example, the use of 
very light gases (such as helium) would improve 
the heat exchange to such an extent that smaller 
heat-exchanging surfaces could be employed for 
obtaining the same efficiency; or, alternatively, 
higher efficiencies could be obtained with the same 
heating surfaces. 

2,000-kW Test Plant.—After exhaustive thermo- 
dynamic investigations and calculations for ascer- 
taining the best pressures and velocities to be 
adopted, and after many preliminary tests on 
elements both of machines and auxiliaries, the 
construction of the test plant was commenced in 
1936, particular attention being paid to the follow- 
ing: It was decided to build a plant of about 
2,000 KW, i.e., one having an output suitable for 
application in industrial undertakings, in order 
to render it possible to determine the actual efficiency 
of the new principle in practical operation, which 
could not have been done if a smaller and less costly 
test plant had been constructed. For simplicity, 
and since it was first necessary to demonstrate the 
suitability of the new circuit process itself, oil 
firing was adopted for the air heater, a new kind 
of burner being used. There would be no funda- 
mental difficulty in converting the plant later for 
pulverised-coal firing. 

In view of the purpose for which the plant was 
installed, all its components were intentionally 
subjected to a detailed scientific investigation 
and analysis. It is, therefore, primarily a testing 
and. experimental plant, in which more attention 
has been paid to accessibility, the possibility of 
exchanging component parts, and facility in making 
measurements than to securing compactness or a 
neat appearance. Thus the external appearance 
of the plant is not in all respects characteristic of 
later installations of this kind, which can be 
made much more compact and simple. The fact 
that all the main components of these installations, 
including the turbines and compressors, heat 
exchangers and air heater, form part of the normal 
products of the firm of Escher Wyss, has proved 
of considerable assistance. 

The test plant was first operated in the summer 
of 1939 and functioned from the commencement 
without any fundamental defects, so that the 
principle could be adhered to without alteration. 
During recent years, as a result of measurements 
made during many hundred hours of trial operation, 
various parts of the plant have been redesigned and 
systematically improved as a result of the informa- 
tion obtained. The prevailing circumstances ren- 
dered it necessary to carry out the trials with great 
care and step by step in order not to risk 
parts of the plant made of special materials, such 


as tubes or turbine runners capable of resisting very | 


high temperatures, which could only have been 
replaced with great difficulty in war-time. 

The plant, and particularly the internal parts, can 
now be explained with the aid of various illustrations. 
Figs. 5 and 6, page 2, show the complete plant with 
the rotary machines in front and the auxiliaries in 
the background. Referring to Fig. 6, the hot-air 








turbine near the centre of the illustration drives 
on one side the compressor, while its surplus 
energy is used to drive the generator on the right. 
Of the total turbine output about 60 per cent. is 
required for driving the compressor and 40 per cent. 
is delivered to the generator. The air delivered 
from the compressor, which is still relatively cool, is 
passed through the heat exchanger, in which it is 

pre-heated to about 350 deg. C. by the exhaust 
hon the turbine. It then flows into the air-heater 
tubes in which its temperature is further raised to 
650 deg. to 700 deg. C. by an external supply of 
heat. The air heater is the large cylindrical vessel 
on the right in Fig. 5. Under a pressure of about 
24 atm. abs. the hot air is delivered to the turbine in 
which it expands and does work. On leaving the 
turbine the temperature of the air is still about 
400 deg. C. and the pressure 6 atm. abs. The heat of 
this air is supplied to the air delivered from the com- 
pressor. Afterwards, the cooled air exhausted from 
the turbine flows, after further cooling in the pre- 
cooler, back to the compressor inlet, and is returned 
to the circuit at a pressure of 6 atm. abs. 

The turbine actually comprises two sections, 
namely, a high-pressure and a low-pressure turbine 
through which the working medium flows in series. 
The high-pressure section drives the compressor only 
at a speed of 8,000 r.p.m., while the low-pressure 
section drives the generator at 3,000 r.p.m. Expan- 
sion in the turbine takes place without intermediate 
heating. The highly heated air passes from the air 
heater through two well-insulated vertical pipes, 
clearly visible in Figs. 5, 6 and 8, to the high- 
pressure turbine. The remaining connections be- 
tween the various machines and auxiliaries pass 
through channels beneath the floor level and are 
thus not visible in these illustrations. To an 
engineer accustomed to steam turbines the plant 
is of unusual appearance, bearing some resemblance 
to an industrial chemical installation owing to the 
large surfaces of the auxiliaries in comparison with 
the turbine, generator and compressor. The internal 
processes in the auxiliaries and machines, however, 
are of decisive importance in connection with the 
overall efficiency. 

Only a very small o staff is required. 
The engineer seen seated in front of the air heater 
in Fig. 6 can control all operating characteristics, 
such as temperatures, pressures, output, fuel con- 
sumption, etc., and can regulate the operation of the 
plant by adjusting a few levers. Fig. 8, page 3, 
shows the other end of the plant. The casing of the 
compressor is visible, and behind this is the high- 
pressure turbine with the two hot-air supply pipes. 
In the background on the right is the low-pressure 
turbine and the generator which it drives, while on 
the wall in the background can be distinguished the 
compressed-air storage vessels from which the air 
for regulating the plant is taken. 

The air-heater, which is shown in section diagram- 
matically in Fig. 9, page 3, plays a similar part in an 
AK plant* to that of the boiler in a steam plant, but 
with the difference that the working medium enters 
the air heaters in a highly pre-heated condition, hav- 
ing first passed through the heat exchanger. The 
air, the pressure of which has been raised in the com- 
pressor from 6 atm. abs. to 24 atm. abs. and the 
temperature has been raised in the pre-heater to 
365 deg. C., enters the system of tubes at the bottom 
of the air heater. The tubes } are arranged radially 
around the axis of the combustion chamber a. In 
passing through the tubular coils the temperature 
of the air is further increased by about 300 deg. C. 
and the air enters the header at the upper end of 
the heater, after which it passes through the vertical 
supply pipes to the turbine. 

The fuel oil is injected into the furnace through 
four burners ¢ at the bottom. The delivery is 
intermittent, injection pumps similar to those used 
with Diesel engines being employed. This, it will 
be noted, is a novel method of oil burning compared 
with that usually adopted for similar purposes ; it 
has however proved entirely satisfactory, both as 
regards combustion and regulation. The flame is 
directed upwards in the tall combustion chamber a, 
and the combustion gases traverse the spaces 
between the various rows of tubes as a counter- 
current to the air, leaving the heater at a tempera- 





* I.e., Ackeret-Keller plant.—Eb., E. 





ture of about 550 deg. C., also at the upper end. 
As indicated by the arrows d part of the combustion 
gases is drawn through the flue e by the fan f and 
returned to the furnace in order to reduce the tem- 
perature of the latter, while the remainder flows 
through the air pre-heater g in which it gives up 
heat to the air employed for combustion, so that this 
air enters the combustion chamber at a high tem- 
perature. The fan h draws the combustion gases 
through the air preheater while the fan i delivers air 
through the preheater to the furnace. 

Fig. 11, on page 12, which has been reproduced 
from a photograph taken during the erection of the 
air heater, shows the arrangement of the banks of 
tubes,.and the header in which the heated air is col- 
lected can be seen at the top. The whole system of 
tubes with the headers is supported by the compara- 
tively cool external framework, thus permitting free 
movement and imposing no restriction on the expan- 
sion due to heat. Fig. 11 also shows that the nest of 
tubes is of much smaller overall diameter than the 
external shell on the supporting framework, the 
intervening annular space being filled with a thick 
layer of heat-insulating material. The upper part of 
the air heater before the heat-insulating material is 
applied is shown on a larger scale in Fig. 12. The 
header, to which the ends of the heater tubes are con- 
nected, is supported by a flexible suspension. The 
flange on the header to which one of the supply pipes 
leading to the turbine is connected is clearly shown 
near the centre of Fig. 12. As shown in Fig. 9, the 
flame from the oil burners is in the centre of the com- 
bustion chamber, so that the inner tubes are sub- 
jected directly to the heat of the flame. Asa result of 
the high pressure, the rate of heat transmission to the 
working air in the tubes is sufficiently high to keep 
the temperature of the tube walls down to about 
700 deg. C., which the tube material can withstand 
continuously without trouble. Careful measure- 
ments of the tube-wall temperature were taken 
during the operation of the plant, the measurements 
being made at the most exposed points. A very 
simple and reliable method, which is however re- 
markably accurate, was employed and this enabled 
the temperatures of the tube walls and any fluctua- 
tions in temperature to be read directly on an 
external indicator. The arrangement is illustrated 
in Fig. 7, on page 2, and the graph, Fig. 10, on page 3, 
shows the temperatures at full load plotted against 
time, at two points in one of the inner tubes in con- 
tact'with the flame. The points are indicated in the 
small inset diagram in Fig. 10. 

From the air heater the hot air passes through 
two pipes in parallel to the high-pressure turbine. 
To reduce radiation losses, particularly at low loads, 
the pipes are of special design, consisting of a thin- 
walled inner tube, which is capable of withstanding 
high temperatures but is relieved of pressure by 
small-bore tubes leading into the insulating material 
with which the space between the inner and outer 
tubes is filled. The arrangements will be clear on 
reference'to Fig. 13, on page 12. The outer tube is of 
ordinary mild steel of sufficient thickness to with- 
stand the pressure of the working medium, which, in 
the present case, amounts to 24 atm. abs. Since the 
outer tube is protected by the insulating material 
from the high internal temperature, its tempera- 
ture is little higher than that of the surrounding 
atmosphere, so that the double-tube design effects 
considerable economy in the use of special steel 
capable of withstanding high temperatures. 

(To be continued.) 





RAILWAY ELECTRIFICATION IN SWEDEN.—On Septem- 
ber 29, 1945, the electrification of the cross-country Nor- 
thern Swedish railway line between Ostersund and 
Storlien on the Norwegian. border was completed, the 
last section, 51 miles long, between Jarpen and Storlien, 
being opened on that day. Altogether, 2,889 miles, or 
nearly 40 per cent. of the State railway system, havi now 
been electrified. Electrification of 568 miles was com- 
pleted during the war and work on another 250 miles 
is in progress. Electric locomotives built and delivered 
during the war included 17 for freight haulage on the 
Norrland lines, each of 3,600 h.p., and five for express 
passenger work, to run at 85 m.p.h. The «xpress 
Passenger engines, ten more of which are being delivered, 
are of the 2-D-2 type with individual drive and develop 
3,500 h.p. All were built by Swedish firms. 
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Cast-Iron in Building. By RICHARD SHEPPARD, 
F.R.LB.A. George Allen and Unwin, Limited, 40, 
Museum-street, London, W.C.1. [Price 78. 6d. net.) 

THis interesting little book has been written by an 
architect who has made a study of the use of cast 
iron in the past, is familiar with its various uses in 
the present, and looks to further developments in 
its application to the structure and equipment of 
buildings in the future. The introduction has been 
contributed by Mr. J. G. Pearce, M.Sc., M.I.Mech.E., 
the Director of the British Cast Iron Research Asso- 
ciation—a sufficient guarantee of the technical 
accuracy of the remaining sections. 

During the closing decades of the Eighteenth Cen- 
tury, cast iron came to be an important material 
both in mechanical and structural engineering, and 
during the first half of the Nineteenth Century its 
use and importance steadily increased in both these 
fields. Then came improvements in the manufac- 
ture of wrought iron, and later the invention of mild 
steel, which led to its supersession by those materials. 
Subsequent improvements in foundry practice and 
control have greatly increased the reliability of cast- 
ings, and where great strength in compression and a 
resistance to corrosion much higher than that of 
steel, are important, it might still be a valuable 
structural material. Two considerations led to its 
almost complete eclipse as a main structural 
material, namely, alarm at failures, caused not so 
much by inherent defects in its properties as by 
faulty design, and the over-elaboration of ornament 
applied to cast-iron structural members at a period 
when architectural and public taste were particu- 
larly low. Some influence must be attributed, also, 
to the element of fashion which tends to encourage 
the use of accepted new materials even in cases where 
the old would have been as good, or better. 

Mr. Sheppard does not mention the failures, which, 
as readers of Sir William Fairbairn’s classic treatise 
on The Application of Cast Iron to Building Purposes 
will remember, were causing concern just about the 
time that wrought iron began to challenge cast iron 
as a material for beams; but the other causes of 
decline are dealt with in a full and interesting way. 
In the historical section, several drawings from Fair- 
bairn are reproduced in the text as illustrations of 
the practice of the time. The book contains an 
informative chapter on the production, varieties and 
properties of iron, including the effect of treatment, 
and the influence of impurities and of materials 
deliberately added to endow the iron with specific 
properties. Other chapters deal with the process 
of casting, with finishes and surface treatment of 
iron, and with trends in building, in which last the 
author sees important opportunities for the extended 
use of iron, suitably finished, as an ideal material 
for such purposes as prefabricated wall panelling. 
Not the least interesting feature of the volume is 
the inclusion of 48 excellent plates showing well- 
chosen examples of the structural and ornamental 
uses of cast iron. 





Principles of Industrial Process Control. By D. P. 
EckKMAN. John Wiley and Sons, Incorporated, 440, 
Fourth-avenue, New York 16, N.Y., U.S.A. [Price 
3.50 dols.). Chapman and Hall, Limited, 37, 
Essex-street, London, W.C.2. [Price 21s. net.] 

THERE are several specialised branches of mechanical 

engineering which have developed in recent years 

so rapidly as to become almost a science in them- 
selves. Noteworthy examples of this are the study 
of vibration problenis, and automatic control. In 
both cases the rapid development has occurred not 
because the subjects are new, but because the 
progress in performance of engines, and power or 
process plants, with which they are respectively 
associated, has reached a point which requires their 
precise quantitative assessment. Quantitative study, 
in its turn, does not involve new principles, but 
entails so intricate a complex of variables that it is 
not surprising that these subjects were long regarded 
as amenable only to empirical treatment. The 
necessity having arisen, however, it is only natural 
that there should appear a crop of abstruse mathe- 
matical treatises which are apt to bewilder engineers, 
whose responsibilities range far wider than these 
specialised aspects of their work. What is wanted, 





therefore, is that from time to time someone should 
summarise the position and relate the subject, not 
to current assumptions, rules, and definitions, but 
to first principles and to basic engineering knowledge, 
giving the results only of elaborate mathematical 
analyses. The subject of automatic control is 
particularly lacking in such general survey, and 
the book under review, therefore, fills an out- 
standing need. The author has accomplished his 
task admirably, not only elucidating the first 
principles which govern the variable factors affecting 
the state of balance of a process or plant, but 
showing at every stage how those principles apply 
to every type of control equipment in use. 

As indicated by the title, the author is not so 
much concerned with descriptions of actual appa- 
ratus as with the principles of its operation ; never- 
theless, the book is well illustrated with clear 
diagrams of typical measuring and control devices. 
What he does do is to present the essential charac- 
teristics of every basic type of apparatus, as well as 
of typical process load changes, both in graphical 
form and by means of their fundamental equations. 
As the success of automatic control installations is so 
completely dependent on the selection of apparatus 
having the correct characteristics in relation to the 
load changes under control, the understanding of 
principles is even more important, relatively to 
purely constructional matters, than is usually the 
case. The book concludes with a chapter of prac- 
tical information on the maintenance of exact 
control, and servicing methods, particular attention 
being given to the maintenance of a clean, dry air 
supply at constant pressure for pneumatic systems. 

A list of references is given at the end of each 
chapter, in which American publications largely 
predominate. It has to be admitted that this is 
not entirely attributable to the fact that the book 
itself is American; but this country has made 
noteworthy contributions to the special subjects 
of automatic control as applied to power stations, 
heating and ventilating, and temperature control, 
and there have been the important papers of 
Callendar and others to the Royal Society and more 
recently of Kaufmann to the Institution of Mech- 
anical Engineers on the theory of automatic control. 
Mr. Eckman’s book, however, is so thorough that 
it does not give the impression of having been 
written from a purely American angle, and it is 
likely to remain for a long time a standard text-book 
on the subject. 





Capstan and Turret Lathes. By W. C. DURNEY, 
A.M.I.Mech.E. Sir Isaac Pitman and Sons, Limited, 
Parker-street, London, W.C.2. [Price 12s. 6d. net.] 

Wirs the return to engineering work of men and 
women from the Forces, a considerable amount of 
training will be necessary, and it is probable that 
this will be more marked. in the capstan department 
than in any other. This book by Mr. W. C. Durney 
should prove of value, therefore, not only to the 
operator, for whom itis written, but also for guidance 
in methods of training. The first part of the book 
contains a well-illustrated description of capstan and 
turret lathes, together with their drives, controls, 
attachments and fixtures. This is followed by a 
comprehensive review of all the tooling equipment 
that the operator is likely to encounter in ordinary 
work, and énds with a section on speeds, feeds, 
powers, estimating, and production times. The 
remainder of the book consists of nine exercises 
for bar work and five.for chucking and special 
fixture work. Together they cover practically 
all ordinary requirements, commencing with a 
consideration of the problem and continuing with a 
tooling schedule, the equipment required, setting 
and machining operations (with an illustration of 
each one, and alternative methods which could be 
employed) and ending with the machining time 
allowed for one work-piece. The arrangement of 
the book is such that the operator is led onward 
step by step until, having mastered the exercises, 
which are extremely well chosen, he has mastered 
his machine. In matter, style and format, the book 
is one to be highly commended. The numerous 
line drawings are well designed and clearly repro- 
duced, the only criticism that we have to offer in 
this respect being that the shell-machining chart 
given should have been set with its face and not its 
back to the page describing it. 





AUTOMOBILE ENGINEERING 
RESEARCH. 


Tue fourteenth annual report of the Automobile 
Research Committee of the Institution of Automobile 
Engineers, issued in July, 1945, covers the period 
July 1, 1944, to June 30, 1945, It contains, besides a 
financial statement, membership lists of main and 
specialist committees and lists of affiliated manufac- 
turers and vehicle operators. An account of the 
year’s research work is given by Dr. E. Giffen who, 
until September 30, 1945, was the Director of Research. 
During the year, two new researches on stiffness of 
frames and stresses in frames were started, both 
under the supervision of the Vehicle Structure Panel, 
and a critical survey of information on valve-spring 
surge has been completed. All other subjects under 
investigation are part of long-term researches which 
have been continued from previous years. 

The main objects of used lubricating oil filtration 
research are to determine the requirements to be met 
by oil filters and to develop a method of test for 
assessing their performance. Experimental work is 
proceeding along several different lines. More than 
100 samples of used oil, collected from operators in 
different parts of the country and representing various 
types of engine and service conditions, have been 
examined by a wide variety of chemical and physical 
tests and also by microscope, in order to find the 
quantity, size, and nature of the contaminating 
matter present. As a result of these tests, know 
has been gained of the nature of the used oil with which 
a filter has to cope. In addition, it has been possible 
to find some relation between service conditions and 
oil contamination in particular cases and also to make 
recommendations for suitable tests for used oil. Tests 
are being carried out to determine the rates of wear 
of bearings when supplied with oil containing definite 
amounts of abrasive powders of known hardness and 
particle size. The wear of the strip-type bearings used 
is measured by their loss of weight, and a satisfactory 
method has been developed for estimating journal wear 
by a colorimetric determination of the change in the 
iron content of the oil. Under the conditions of these 
tests, slight wear is experienced with clean oil, and, 
with the particular abrasive powder with which most 
of the tests so far have been made, even quite small 
particles cause some additional wear. The rate of wear 
has been found to depend on particle size and hardness. 

It has been necessary to develop a special method 
for making a particle size analysis of powders, for 
examining either the contaminants in used oil or the 
abrasive powders used in the bearing tests. With the 
used oils the solid matter is separated by repeated 
centrifuging of the oil with solvents, the final centri- 
fuging being carried out after mixing with a liquid 
of such density that the heavy abrasive particles are 
largely separated from the carbonaceous matter. A 
microscope slide is prepared of the separated solid 
particles, or of the abrasive powder, using a technique 
which has been developed for dispersing the solids in a 
suitable liquid (depending on the nature of the solids) 
and allowing the suspension to dry on a microscope 
slide. In this way, slides can be prepared without 
either crushing the large grains or permitting undue 
agglomeration of the small particles. Finally, the 
numbers of particles in different sizes ranges are counted 
directly under the microscope. 

A method of test for circulation-type filters is also 
under development. Up to the present, testing has 
been confined to several makes of partial-flow filter, 
but full-flow types will be tested later. A mixture of 
clean oil and sludge taken from a compression-ignition 
engine sump is passed continuously through the filter, 
and the progress of filtering is judged by taking samples 
at intervals and estimating their sludge content by 
centrifuging. The changes of pressure drop and oil 
flow through the filter give a measure of the rate at 
which it becomes choked. Another method of test is 
under development in which the test is started with 
clean oil and the sludge is injected into the system at 
a slow, constant rate. This is more comparable with 
conditions in an engine when the filter is fitted in the 
lubricating oil system ; the former method represents 
the conditions in batch filtration. 

The existing small bearing testing machines have 
been used for work on the cracking of lead-base and 
tin-base bearings and on the emergency running 
properties of bearings. These machines apply a 
fluctuating inertia load to a bush-type bearing, which 
is fitted as the big-end bearing of a connecting-rod, to 
the small end of which is attached a reciprocating 
mass. The relative performance of lead-base i 
representing the four groups of alloys recommended by 
the Non-Ferrous Metals Control of the Ministry of 
Supply has been studied at different loads. Tests at 
a high load showed little discrimination, but at a lower 
load, more comparable with that occurring in service, 
differences were more marked. Tests on a tin-base 
bearing under different combinations of load, speed, 
and temperature, have shown that, even under labo- 
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ratory conditions, considerable scatter of results is 
obtained when measurements are being made of the 
life of a bearing under conditions which produce 
cracking, but it has been possible to make a compari 
between the performance of white metal and other 
bearing metals. The work on lead-base and tin-base 
bearings is now completed and a report is being 
pre : 

Work on the emergency running properties of 
bearing metals has been directed towards the develop- 
ment of a suitable test method. Tests have been made 
on typical copper-lead and aluminium ‘alloy bearings 
under two different conditions. In one type of test, 
the bearing is started with a full oil supply and obser- 
vations are made of the changes in temperature and 
friction torque after the oil supply has been stopped. 
In the other type of test, the bearing is smeared with 
oil before the test and no further oil is supplied during 
running. similar measurements of temperature and 
friction being made. The testing method is still under 
development, The new bearing testing machine has 
now reached the stage at which it can be used for 
research on split-type bearings. In this machine, the 
bearing is fitted to a stationary connecting-rod to 
which a fluctuating load is applied by means of an 
eccentric and flexible lever. 
adjusted independently, and the load fluctuations can 
be synchronised with the rotation of the shaft if 
desired. The load on the test bearing is measured by 
means of an electrical strain gauge on the connecting- 
rod, and another gauge is being developed for measuring 
the fluctuating friction torque in the test shaft. This 
machine is to be used first to investigate the per- 
formance of different shaft materials in combination 
with copper-lead bearings, with particular reference to 
the effect of the hardness of the shaft. 

Research on r durability is concerned with the 
surface failure ePeines by pac: Fin or pitting, as affected 
by the gear material, the lubricant, and the design of 
the gear teeth. In the past, two 3}-in. gear-testing 
machines have been used to carry out comparative 
tests on gear steels and gear lubricants and to investi- 
gate the effect on the scuffing load of certain additives 
to the oil and of chemical surface treatments for gear 
teeth. Tests have been continued on these machines 
during the year to find the effect of various electro- 
deposited metallic coatings on the scuffing load. 
Some metals were found to increase the scuffing load 
greatly, at times to more than double its normal 
value, while others had little or no effect. Continued 
running showed that the enhanced scuffing resistance 
was maintained for a considerable time. The test also 
demonstrated that the plating technique as well as the 
metal deposited is of importance. 

Some gear-testing machines similar to those deve- 
lo at the Research Department have been con- 
structed to the order of the Ministry of Aircraft 
Production, for distribution to various laboratories for 
use in rating the anti-scuffing properties of aircraft- 
engine lubricants. All these machines have been 
inspected and approved by a member of the staff before 
distribution, and in many cases members of the oil 
companies’ laboratories have been instructed in their 
use. One of these machines has been installed at the 
Research Department and is being used for an investi- 
gation into the effect of oil viscosity on scuffing 
resistance. For this purpose oils of known properties 
and from a known source have been specially blended 
and supplied for the tests. Tests are being carried 
out with the new 5-in. gear-testing machine to find 
the effects of specific sliding and surface stresses on the 
surface failure of gear teeth, the ultimate purpose of 
the tests being to provide data for gear design. A 
programme of research has been drawn up and a series 
of gears designed in such a way that specific sliding 
and surface stresses can be varied independently. Tests 
have been confined so far to gears made from one 
type of case-hardened steel, but test gears of two 
other typical gear steels are being prepared. = 

The special machine for testing gear materials in the 
form of discs is now in use. In this machine, two discs 
are rotated in contact with each other, one at a 
constant speed and the other at a speed which fluc- 
tuates during each revolution. The amount of speed 
fluctuation can be varied, and the combination of 
rolling and sliding reproduces the contact conditions 
occurring in gear teeth. Since discs can be accurately 
and easily produced and are less sensitive than gear 
teeth to profile errors, this form of test is more suitable 
than tests on complete gears for investigating certain 
aspects of gear performance, notably the effect of 
materials and lubricants. Tests are in progress to 
develop a suitable testing technique and to find the 
effect of varying the test conditions and the grade 
and direction of surface finish. Later tests will be 
made with the object of correlating results with tests 
on gears. Eventually it is intended to use the machine 
to investigate the causes and mechanism of surface 
failure by pitting and scuffing. ; 

The bending fatigue testing machines for crankshafts 
have been employed during the year on tests of both 


Load and speed can be | steel 


forged-steel and cast-iron crankshafts. A report has 
been published on certain aspects of the fatigue s 
of forged-steel crankshafts, including the effects of 


drilling lightening holes in cr ins and main journals, 
of shot peening the fillets, and of straightening the 
shaft. Work is now in progress on the effect of fillet 


radius. Tests of this nature are carried out as and 
when crankshafts for test become available, since the 
supply of forged crankshafts to carry out a systematic 
programme of research has been impossible under 
war conditions. It has been possible, however, to 
obtain a regular supply of cast crankshaft specimens 
of any required design, and, in view of the attention 
cast crankshafts are receiving at the present time, a 
programme of research has been drawn up for investi- 
gating the fatigue properties of these shafts. Single- 
throw crankshafts of one particular cast iron, all from 
the same foundry, are being tested to find the effect of 
lifferent features of design, includi fillet radius, 
fillet profile, surface. finish, thickness and width of 
webs, crank throw, overlap, length and diameter of 
crankpin, shape of web profile, and various special 
designs of web and cored holes incorporating stress- 
relieving features. "These tests are now in hand. Later, 
it is proposed to investigate different cast irons, cast 
, and different surface treatments, using one or 
more selected designs of shaft. 

On account of the slow rate of crack propagation in 
cast iron, it has been necessary to develop a special 
testing technique incorporating a method of detecti 
cracks without stopping the test. The shaft is coun 
as having failed when the first detectable crack a: , 
Using this method of test, no difference wo be 
expeeted between the results obtained with the present 
constant-strain machines and those obtained in a 
constant-stress machine. A series of subsidiary tests 
on the cast materials is also being carried out to 
determine whether there is any relation between the 
properties of the material and the fatigue strength of 
the shaft. Test pieces are being cut from test bars 
cast at the same time as the crankshaft specimens 
and also from the crankshafts themselves. A number 
of transverse bending, hardness, and rotating bending 
fatigue tests have been carried out already. It is 
intended in future to carry out extensometer tensile 
tests, impact tests, bending fatigue tests on notched 
specimens, torsion tests, fatigue tests under torsion, 
and possibly under combined bending and torsion 
stresses ; and also to determine the damping capacity 
and chemical composition, and to examine the micro- 
structure of the materials. The programme will be 
extended later to include torsional fatigue tests on the 
crankshaft specimens. For this purpose a special 
testing machine will have to be designed. 

Further work on the measurement of strains by 
electrical methods has been carried out during the year. 
These methods have been applied to the measurement 
of load and torque in components of testing machines, 
and experience has been gained which can be applied 
to more complicated problems. The capacity-type 
extensometer, used to measure the fluctuating load on 
the test bearing of the new bearing testing machine by 
recording the strains in the connecting-rod, has been 
developed further and is proving very satisfactory. 
The development of a method of measuring thé fluc- 
tuating friction torque in the shaft of the same testing 
machine is proving a more difficult problem, and torsion 
meters of the electrical-capacity and the wire-resistance 
type are being tried. Wie helenae strain gauges 
are used for measuring torsion by cementing them to 
the surface of the shaft in the directions of the principal 
stresses, at 45 deg. to the axis. A torsion meter of this 
type has also been designed for measuring the fluc- 
tuating friction torque in the disc-testing machine for 
gear materials. 

The experimental work commenced last year on 
the influence of leaded fuel on the life and behaviour 
of engine valves has been continued. The investi- 
gation has been restricted so far to the measure- 
ment of the effect of operating variables on the tem- 
peratures of the exhaust valve, valve guide, valve seat, 
and various points in the cylinder head, using both a 
500 cc. single-cylinder air-cooled motor-cycle = 
and a similar engine converted to water cooling. e 
tests have included the effects of mixture ratio, engine 
speed, ignition timing, compression ratio, throttle 
opening, and (in the water-cooled engine) water-jacket 
temperature. It has been demonstrated that the 
exhaust-valve temperature is determined mainly by 
the mixture ratio, reaching a well-defined maximum at 
the chemically correct ratio. The temperature of other 

rts of the engine show less variation. Temperatures 

ave been found to vary approximately in proportion 
to the heat input to the engine over a wide range of 
operating conditions. It is anticipated that tempera- 
ture, mixture ratio (which affects the atmosphere 
around the valve) and engine speed (which determines 
the heat transfer to the valve seat) will be the critical 
variables affecting valve life. Endurance tests will 
shortly be carried out on this basis to determine the 





valve life under various conditions. It is intended to 


test a range of different materials for valves, valve 
guides, and valve seats, and also to determine the 
effects of various surface treatments and the effect of 
changes in the design of the valve itself. 

Work on the deep-drawing properties of materials 
which is financed jointly by the Automobile Research 
Committee, the British Iron and Steel Research Asso- 
ciation, and the British Non-Ferrous Metals Research 
Association, has been continued at Sheffield University 
under the direction of Professor H. W. Swift. The 
investigation of ironing during re-drawing of cylindrical 
mild-steel cups has been continued. The effects 
of the degree of wall thinning, the die profile, and 
lubrication, have been studied, measurements being 
made of ironing load, thickness c , hardness 
changes, and residual] stresses. It is intended to extend 
the investigation to cover greater thicknesses of metal, 
up to 4 in. Progress has also been made with the 
analytical treatment of this problem. Attempts to 
develop a theory of the drawing of a cylindrical cup 
had failed to give satisfactory correlation with experi- 
ment as regards drawing load and thickness ro 
It was ona that these discrepancies might be due 
to thinning during the plastic pending and subsequent 
straightening which occurs when the metal passes 
over thedie radius. Tests on steel strip bent over rollers 
while under tension have shown that the thinning 
which occurs is sufficient to explain the discrepancy. 

Further measurements have been made of the loads, 
strains, hardness changes, and residual] stresses occur- 
ring during the drawing or pressure sinking of mild- 
steel tubes, and the work is being extended to cover 
brass and aluminium tubes. Some further 
has also been made with the fundamental work on 
plastic stress-strain relationships under combined stress. 
using hollow cylinders subjected to combined tension 
and torsion. Previous tests have been made on solid 
bars. A study of the physical mechanism of blanking 
and punching is being started. Besides carrying out 
the tests on sheet metal, it is intended to study the 
actual shearing process, by both visual and metallo- 
graphical methods. Theoretical treatment of plastic 
strain in isotropic materials has shown that the stress- 
strain relationship should be independent of the parti- 
cular stress system applied; if this is the case, the 
behaviour of sheet metal in drawing can be predicted 
from+a stress-strain curve. In order to ascertain to 
what extent this is true of actual metals, tests are 
being made to obtain truly representative stress-strain 
relationships in tension, compression and torsion. 
Measurements of the friction between a strip ot sheet 
metal and a roller over which it is bent are also being 
made under various conditions of pressure, surface 
condition, and lubrication, in order to provide data 
for the analytical treatment of drawing problems, 
which has to take into account the coefficient of 
friction between the metal and the die. 

The critical survey of available information on the 
surging of engine-valve springs made during the year 
has covered the following aspects: the nature of 
valve-spring surging, treated from both the physical 
and mathematical points of view ; the various theories 
propounded to explain the mechanism whereby 
surging is sustained, and the comparison and correlation 
of these theories ; the effect of surging on valve opera- 
tion and valve-spring life; the effects of different 
variables on surging ; and the possibilities of preventing 
surging by damping, by spring design, and by cam 
design. A report of this work has been prepared. 

At present a number of different methods are used 
for measuring the torsional stiffness of vehicle frames 
and of expressing the results of such measurements. 
In order to see whether any standardisation is possible, 
details of the methods used by various companies, 
both for private cars and commercial vehicles, are 
being collected and compared. The possibility of 
adopting a uniform procedure will then be considered 
by the Vehicle Structure Panel. It has been decided 
to commence a research on the application of wire- 
resistance strain gauges to the measurement of 
stresses in the frames of vehicles of different kinds 
under road conditions. The gauges will be fixed 
to various parts of the frame (and, in the case of 
private vehicles, to the body panels, when these form 
an integral Fang of the structure), and the stresses 
recorded under standardised conditions of cornering 
braking, accelerating, and running over bumps. Ini- 
tially, a commercial vehicle is to be used. 





ALTERNATING- AND DIRECT-CURRENT Morors.—Messrs. 
Higgs Motors, Limited, Witton, Birmingham, 6, have 
issued an abridged list giving the horse-power, full-load 
speed, type of frame, pulley diameter and face of the 
various types of alternating-current and direct-current 
motors manufactured by them. This is intended 
to present in compact form the more common require- 
ments for machines of these kinds and gives a useful 





indication of the complete range of products for which 
the firm is responsible. 
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NOTES FRCM NORTH AMERICA. 


Mr. Harotp L. Ickes, United States Secretary of 
the Interior, has stated that engineers of the Bureau of 
Reclamation are to assist the Government of China in 
working out plans for a comprehensive denlounent 

programme in the Yangtze River valle 
the signing of a contract -between the Feige, 
representatives of the Chinese Government, Mr. Ickes 
said that the Bureau’s engineers will pga 304 
and specifications for what may be 
dam ever built, and for other engineering ae to 
control the Yangtze River and free millions of 
in its valley from the recurrent of fi 
famine. Under comprehensive plans for the develop- 
roent of the basin, water would be for irrigating 
ten million acres of land and Sepeating hyite- 
electric power for industrial development flow 
of the river and its five major tributaries would be 
controlled to provide protection against floods and to 
improve navigation. The key engineering feature in 
the lan is a dam larger than the Grand Coulee dam 
on the Columbia River, to be located in the gorge of the 
Yangtze near Ichang, in the heart of China. It will 
create a reservoir 250 miles | with a capacity of 
50,000,000 acre-ft. The shin ati inched includes the con- 
struction of numerous other dams, hundreds of miles 
of irrigation canals, the world’s 

lant, — other facilities for the control ion cite 
Yonses water in the economic development of China. 
A hydro-electric plant is to be built at the 
dam in tunnels drilled through the rock walls of the 
gorge, with a generating capacity of 10} million kW— 
three times greater than the total ultimate capacity of 
the Bureau’s plants at Grand Coulee, Boulder, and 
Shasta combined. The dam would control the flow 
of the river to improve navigation, and the pia in 
of locks would make it possible for ocean- steamers 
to reach Chungking, the war-time capital aa industrial 
centre of China. Under the terms of the contract, the 
Government of China will supply the necessary funds 
to the Bureau of Reclamation to provide for its tech- 
nica] assistance in preparing plans for the development ; 
the cost of this work is estimated at half a million 
dollars. The contract was negotiated with the approval 
of the United States State Department and the act 
ment of the Interior, with the National Resources 
Commission of China acting on behalf of the Chinese 
Government. Mr. Ickes pointed out that the contract 
provides only for technical assistance to be given in 
planning and designing the various engineering features 
of the project, and that no commitment is made 
regarding construction. 

Commissioner Harry W. Bashore, df the Reclamation 
Bureau, said that the design work would be done in the 
Denver office of the Bureau under the direction of Mr. 
John Lucian Savage, the designing engineer who 

repared the plans for the great dams at Grand Ce Coulee, 
Deriier, and Shasta. A report on the 

proposals was made by Mr. Savage abou a year ago, 
after he had spent several months in sin China at the request | the 
of the Chinese Government and under the auspices 
of the United States State Department. The contract 
provides that the Bureau will make the additional | b 
engineering and economic studies needed for the final 
report on the comprehensive development of the 
Yangtze and its five major tributaries. Surveys will 
be made © determine the available water supplies and 
their allocation to different purposes, the location and 
type of various dams to be built, and recommendations 
for the construction of power plants and other engineer- 
ing works essential to the fullest utilisation of the 
Yangtze River waters for the agricultural and industrial 
development of the basin. Bureau engineers will 
construct models and make hydraulic model tests of 
engineering works proposed for construction, and 
prepare designs, specifications and estimates of the 
cost of such works. Part of the planning work may 
be done by engineers, geologists, and other technicians 
from China, working in the Denver office under the 
direction of Bureau engineers and paid by the Chinese 
Government. As many as 150 Chinese technicians 
may be sent to the United States. Commissioner 
Bashore emphasised “that decisions regarding con- 
struction rest entirely with the Government of China. 
Because of the magnitude of the project, the develop- 
ment work will probably be spread over ten to 25 years, 
or even longer. 

The supersonic wind tunnel at Kochel, Bavaria, is 

shipped to the United States for installation at 
the new Naval Ordnance Laboratory at White Oak, 
Maryland, near Washington, D.C., where it will be 
installed in a specially- constructed building with a 
volume of approximately 925,000 cub. ft. © Offices 
and laboratories will be in a pes nes building. The 
tunnel was constructed and originally operated at 
Peenemunde in 1939, and was in fall operation at 
Kochel when the American forces occupied that 
district in May, 1945. For seven years, German 
scientists utilised the wind tunnel to conduct research 
on ballistics and on guided missiles. After visiting 





Europe in the summer, the Secretary of the Navy, Mr. 
James Forrestal, said that German wind tunnels were 
in advance of any in America. He was especiall 
interested in the supersonic plant at Kochel, whic 
was — under consideration for removal by the 
Bureau of Ordnance, United States Navy. The aero- 
dynamic design of many advanced types of s ic 
missiles was carried out in this tunnel, including the 
V2 rocket bomb and many more advanced wea: ~ 
The tunnel is said to be equipped with the 
instruments in the world for i its particular purpose, 
including the largest interferometer in existence. The 
entire optical laboratory, including the interferometer 
and | and related equi has already arrived in the 
United States, and the Building Coumnities of the 
United States Navy are preliminary plans 
and estimates for the construction of the necessary 
housing at White Oak. 

Commercial port facilities estimated to cost 15 million 
dollars are being constructed at Monrovia, Liberia, 
under the supervision of the United States Navy. The 
Raymond Concrete Pile ya New York, are doing 
the work and ve been in progress for more 
than a year, though po restrictions prevented 
previous mention of the fact. The entire project, 
which will provide a free, protected, deep-water port of 
sufficient size to accommodate 10,000-ton ships, is 
scheduled to be finished in 1947. Its com 
eliminate the need to lighter all cargo to from ships 
an in the open near Monrovia. The 
port will be located on Bushrod Island, across 
the jo river from the city of Monrovia. A 
790-ft. trestle supported on steel piles and having a con- 
crete superstructure is being built across the river for 
construction When the port facilities have 
been completed, e deck of the bridge will be resurfaced 
and the crossing used as a permanent means of access 
from the city. A reinforced-concrete marginal dock, 
2,000 ft. long and 48 ft. wide, is planned to accommodate 
three to five ships at a time, dépending upon their size, 
and eventually there will be permanent transit sheds, 
a custom house, tion offices, a tank farm, 
water supply facilities and an electric power plant, 
together with necessary roads and paving. Two rock 
breakwaters will also be built to form an enclosed 


tion will 


- | harbour of approximately 1,460 acres. Their construc- 


tion will require about 2,210,000 cubic yards of rock, 
and explorations are now in progress west of Monrovia, 
at Mambe Point, to determine the best source of this 
material. The approach channel and t' basin 
are to be dredged to a of 32 ft. below mean low 
water, which is e to involve the removal of 
about 3,000,000 cubic yards of sand. The port will 
facilitate the export of rubber, is oil and other ot toad gra 
ducts and the importation o: 
develop the natural resources of country, Deter, ehich 
include iron ore, precious metals and timber. Foreign 
Economic Administration scientists and health engin- 
eers are now in Liberia studying the best methods of 
pis the country. The under which 
port facilities are being received official 
pig June 8, 1943. Veder i it, the United States 
agreed to finance the construction and will be reim- 
bared br the dues charged. A private operating com- 
pany administer the port until its cost has been 
repaid, when control will pass to the republic of Liberia. 
Later, a system of access roads from the port to the 
interior — be constructed. Although Liberia is about 
the size of the state of Ohio and has a population 
estimated at about 2,000,000, it has at present only 
200 miles of highways. 

Final specifications are being drawn up at the 
United States Bureau of Reclamation offices in Denver, 
under Chief Engineer Walker R. Young, for what are 
described as the biggest pumps ever built. A battery 
of twelve of the pumps, of the centrifugal type, will lift 
Columbia River water out of Lake Roosevelt, above the 
Grand Coulee dam, and pump it into the reservoir, 
27 miles long, formed by the earth dikes at each end of 
the Grand Coulee itself. Thence the water will run by 
gravity into the canals and ditches of the irrigation 
system below the dam. The pumps are expected to 
handle about 4,000,000 acre-feet yearly, but when all 
of them have been installed they could handle, if 
operated continuously at their highest. capacity, about 
14,000,000 acre-feet yearly, or nearly the full flow of the 
Colorado River. At low river, the pumps will have to 
lift the water about 365 ft. Under such conditions, 
each pump can lift 1,170 cub. ft. of water per second. 
At the more usual lift of 270 ft. (about 60 per cent. of 
the time) each pump will deliver 1,600 cub. ft. per 
second. The Bureau intends soon to invite tenders for 
the first four pumps, each of which will be driven by a 
65,000-h.p. motor. Two motors will be coupled to 
each of six 108,000-kW generators. The pumping 

ration eventually will require about 1,500,000,000 
kWh annually. Each pump will discharge into a 
tunnel, 12 ft. in diameter, concrete-lined for about two- 
thirds of its length of 1-7 miles, which will discharge 
into the Grand Coulee (the old and now abandoned 
river-bed of the Columbia river). The pump impellers 





will be 15 ft. in diameter, and the pump shafts will be 
38 in. in diameter. 

The first large sale of surplus United States Army 
supplies in the Pacific Theatres was announced late in 
the year by the United States War ment. It 
covered about 65,000 tons of equipment located at 
New Guinea bases, the purchasers being the Netherlands 
East Indies Government and the price approximately 
20,000,000 U.S. dollars. Much of these stocks, no 
t | longer ired by United States forces, are urgently 
needed in the Netherlands East Indies to supplement 
purchases being made in the United States for relief 
and rehabilitation of Dutch territories recovered from 
the Japanese. No weapons or munitions were included 
in the sale, which related mainly to medical wei se 
clothing, and construction equipment. 

Siugutioted’ Wy thos. Aiaty Gelocen tio: United Giates 
Foreign Liquidation Commissioner, who handles all 
overseas 1, had not established an office in the 
Pacific at that time; since, then, however, the Com- 
missioner has opened an office in Manila. The disposal 
of Army surpluses overseas is the responsibility of the 
Theatre Commander in areas where the Foreign 
Liquidation Commissioner has not yet started 
tions. This sale will greatly facilitate the c 
United States bases in New Guinea. Nothing 
sold which can be economieally used at other American 
bases; but the disposal of installations such as tem- 
ry buildings, bridges, docks, and heavy plant, is 
tly impossible on almost uninhabited jungle 
islands where no local use for the material exists. 


opera- 
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FILM-FORMING INSULATING 
MATERIALS. 


Tue need for protecting components from the effect 
of moisture under tropical conditions has stimulated 
the interest of radio engineers in the physics and 
chemistry of the many varnishes which can be used. 
These varnishes, as pointed out by Mr. C. R. Pye, in 
opening a discussion on “ Film-Forming Materials 
Used in Insulation,” at a meeting of the Radio Section 
of the Institution of Electrical Engineers, on Tuesday, 
November 27, can be classed either as oil-based or 
synthetic-resin based. Oil-based varnishes contain 
drying oils, such_as china wood and linseed oils, which 
form a solid insulating film by oxidation when dried 
at ordinary temperatures or by a combination of 
oxidation and polymerisation at elevated temperatures. 
This solidification, however, is a slow , which 
must be accelerated to obtain materials suitable for 
modern production conditions. This acceleration can 
be effected by the addition of driers, by heat treatment, 
or by the addition of suitable gums‘or resins. As the 
second and third methods increase the viscosity, 
solvents must be added to obtain a product capable of 
easy working. An oil varnish is therefore fundament- 
ally a chemical combination of a drying oil and a resin 
dissolved’in a suitable solvent. In general, air-drying 
oil varnishes have high resin contents, while stoving 
varnishes have low resin contents. In the production 
of black varnishes, part or all of the resin is replaced 
by an asphaltic bitumen. The basic difference between 
synthetic and oil varnishes is that the former nate mat 
require oxygen to produce a solid insulating film 

lymerisation is the only chemical reaction evolved. 
otis, in the insulation industry, these varnishes are 
almost entirely of the stoving type, for heat markedly 
accelerates condensation. The two main types of 
synthetic varnishes are based on either incompletely 
condensed phenol-formaldehyde resins or condensation 
products of glycerol and phthalic anhydride, usually 
modified with a drying oil. The first type suffers from 
the disadvantage of giving a rather inflexible film, while 
the solvents necessary are liable to attack enamelled 
copper wire and other coil components. In the second 
type, the oil is chemically combined as part of the resin 
and it is generally possible to use inert solvents. Both 
types give hard through-dried coils with no fear of 
“throwing” and are suitable for the insulation of 
rotary machines. 

Oil varnishes have the best insulation properties, 
but are not so satisfactory from the standpoint of 
solvent and abrasion resistance. With the increased 
use of plastic, mouldings the prevention of surface 
breakdown or “‘ tracking” has become very important. 
Varnishes are now in use which produce films with high 
anti-tracking properties. These are usually based on 
phenolic or urea-formaldehyde condensation products. 
Solventless varnishes are, of course, the ideal of every 
engineer connected with coil insulation. Some pro- 
gress has been made towards their production, but 
there are still difficulties in the way of a full utilisation 
of this type of varnish. Probably the type most 
likely to come into general use is that based on the 
“* Silicone ” rs, which also impart excellent heat 
resistance in eddition to high- insulation. 
It is essential to realise that every insulation problem 
involving film-forming materials of this type must 
have individual consideration, the final choice being 
governed by the function of the finished equipment. 
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HIGH-PRESSURE GEAR PUMP. 


THE rotary gear pump illustrated on this and the 
opposite pages has been designed by Messrs. B. and 
P. Swift, Limited, North Circular Road, Twyford, 
London, N.W.10,; to meet a demand for a simple 

p which will operate efficiently at pressures as 

igh as from 2,000 Ib. to 3,500 Ib. per square inch. 
Although, at first sight, the pump may appear to follow 
conventional lines @ closer examination will show that 
it possesses a number of unusual features, which 
have been developed with the object of eliminating the 
disabilities that the gear pump , as usually constructed, 
suffers from when run ot high encanta anal tah pressures. 
The three main improvements that have been effected 
are the elimination of the pressure of the fluid entrapped 
between the meshing teeth, the elimination of excessive 
internal leakage, and the prevention of air entering 
from the driving shaft end, this having a very adverse 
effect on suction efficiency. The external view, Fig. 1, 
shows the compactness of the pump and the manner in 
which its component parts are assembled, the dis- 
mantled pump, seen in Fig. 2, illustrating particularly 
the internal construction. Referring to Fig. 1, on the 
left is seen an end cover which has a flange for attach- 
ment to the driving unit ; the driving shaft is visible 
projecting from this flange. On the right is the other 
end cover which is fitted with suction and discharge 
nipples and in between the two covers are three dises, 
the centre one of which houses the pair of gears. Two 
special dowels are used in the assembly of the housing 
components to ensure accuracy of alignment. All the 
parts.shown in Fig..1 can be readily identified in Fig. 2. 

A longitudinal section is shown in Fig. 3, but it 
should be noted that this is diagrammatic only; all 
the clearances, for instance, have been greatly exag- 
gerated. Moreover, the end covers are not shown 
separately, while the driving gear-wheel is drawn as 
being in‘ with the driving shaft. The actual drive 
is seen in Fig. 2. The driving gear-wheel is formed with 
a short steel shaft with a pair of projecting dogs. The 
driving shaft, which is mounted in ball bearings in the 
cover, is formed with a flange having a similar pair of 
dogs. Transmission is through a floating disc notched 
as shown to take the two pairs of dogs and is thus 
effected without putting a bending stress on the shaft 
shouldslight misalignment occur. Referring to Fig. 3, the 
driving gear-wheel is indicated at a and the driven gear- 
wheelat 5. The suction portisindicated at ¢. The delivery 
port is not shown in this view, but is in line with the 
suction port, as is evident in Fig. 1. The two ports 
open into the semicircular chambers flanking the mesh- 
ing arcs of the two gear wheels ; one of these chambers 
is visible as a small light area in the wheel-housing disc 
in the centre of Fig. 2. In this view the driving gear- 
wheel rotates in a clockwise direction and the driven 
gear-wheel in a counter-clockwise direction. The fluid 
entering the right-hand chamber is, therefore, carried 
round in the tooth spaces of both wheels to the,left-hand 
chamber to which the delivery port is connected. 

When two pairs of driving flanks are simultaneously 
in contact as shown in Fig. 5, fluid is trapped between 
the seals provided by the contact of these flanks. An 
investigation has shown that, in ordinary gear tooth 
design, the volume of this trapped fluid first decreases 
and then increases from the moment when the simul- 
taneous contact of the driving flanks is made to the 
moment when the contact of one pair of teeth is ter- 
minated and the chamber containing the trapped fluid 
is thus. opened. The decrease of the trapped volume 
during the first part of the contact action leads to con- 
siderable increase of pressure of the trapped fluid, 
the pressure increases being,only limited by the com- 
pressibility of the oil and by leakage. This action is 
illustrated by the diagram Fig. 7. In this the full lines 
represent the pressure and volume in the Swift gear 
pump and the dotted lines those in an ordinary gear 
pump having conventional tooth contours. It will be 
noted that in the ordinary pump the pressure of the 
trapped fluid, squeeze pressure, rises steeply above the 
delivery pressure of the pump and then falls as steeply. 
There is no squeeze pressure in the Swift gear pump, the 
pressure falling steadily from the pump delivery pres- 
sure through the period of entrapment in the tooth 
spaces. The reason for the difference in the two pres- 
sure curves is evident from an examination of the two 
volume curves in Fig. 7. Squeeze pressures are detri- 
mental to the performance of a pump; they create 
excessive tooth and bearing loads, overheat the oil and 
increase the leakage. In the Swift pump, a special gear 
tooth contour has been developed the characteristic of 
which is such that, throughout the entire duration of the 
simultaneous contact of the tooth flanks, the volume of 
the trapped fluid increases, whereby the pressure 
gradually drops from-the maximum on the discharge 


side of the pump to the minimum on the suction side. | 


By this means, the formation of squeeze pressure, with 
its attendant ill effects, is entirely avoided without using 


artificial means of relief. In this connection it may be. 


stated that attempts had been made previously to 
reduce the squeeze pressure by forming relieving grooves 
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in the side plates, but this solution proved unsatisfac- 
tory as it created additional leakage without entirely 
eliminating the pressure rise. The improvement arising 
from the modified tooth contour of the Swift gear pump 
is reflected ih the performance of the p- 

As regards performance, the Swift pump is made 
at present in various sizes for deliveries ranging from 
0-5 gallon per minute to 40 gallons per minute. The 
inter-relation between output, speed and ‘horse-power 
required is shown by the two sets of curves given in 
Fig. 8, these curves being typical of the performance 
of one of the smaller pumps. set, in full lines, 
shows the values when the pump is running at 3,000 
r.p.m.; the other set, in dotted lines, shows the values 
for a speed of 1,500 r.p.m. In both sets, curves a 
denote volumetric efficiency, curves b show overall 
efficiency, curves c are of horse-power, and curves d 
show the delivery in gallons per minute. To take an 
illustrative Bg oy when the pump is running at 
3,000 r.p.m. it will deliver 1-64 galls. per minute at a 
pressure of 2,000 Ib. per square inch, with an input of 
2-8 h.p. The overall efficiency. would be 82 per 
cent. and the volumetric efficiency 92-4 per cent. A 
corresponding set of figures when running at 1,500 





r.p.m. would be a delivery of 0-73 gall. per minute, at a 
pressure of 2,000 Ib. per square inch, with an input 
of 1-35 h.p., an overall efficiency of 78-5 per cent. 
and a volumetric efficiency of 87-5 per cent. It would 
ys from a comparison of the two curves d, that the 
ar 9 to nese 2 saga pump that will function 
y satisfactorily at high s and hi 
is fully substantiated, a odlagery fain’ ore. for 
3,000 r.p.m., is markedly flatter than the dotted-line 
curve for 1,500 r.p.m., from which it might be logically 
inferred that the leakage losses at the higher spéed are 
less than those at the lower speed. The mechanical 
efficiency, which is the ratio of the overall efficiency to 
the volumetric efficiency, is practically 90 per cent. in 
both cases. 

There remains to be considered the problem of leakage 
from the delivery side of the pump to the suction side 
across the flat faces of the gear-wheels. This leakage 
can be reduced by adopting a virtual rubbing contact 
between the gear-wheel faces and those of the side 
plates, but such an expedient necessarily involves fric- 
tion with resultant wear. In order to avoid both friction 
and wear, Messrs. Swift provide a small side clearance 
which is automatically maintained on both faces by an 
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ingenious arrangement employing what might almost 
be termed the Michell effect. In the course of the 
design of the pump, the firm found that the main 
source of face leakage was from the periphery of the 
delivery side radially inwards towards the gear-wheel 
journals, and it is, moreover, well known, from the 
Salita Mioath bie comm aemencaneiceiemans 
leakages two gaps is least when both are 
equal in width and is equal to four times its a5 oder 
value when there is only one gap equal in width to the 
sum of the two originally postulated. These considera- 
tions indicated the necessity for automatically cen- 
tralising the gear-wheels between the side plates, a 
condition resulting in the minimum face leakage for 
any given side clearance. 

ing to Fig. 4, which is a view looking on the 
face of one of the side plates, two separate sets of groov- 
ing in its face will be noted. iating from the 
journals of both gear wheels is a straight groove d with 
@ branch at one side concentric with the journal. The 
radial groove is fairly deep, but the are-shaped groove 
is much shallower and fihally dies away at the surface ; 


these grooves are hardly visible in the right-hand 
side plate in Fig. 2. The other groove is much 
deeper — one surrounding the gear wheels; 
it is indica’ 


at e¢ in Figs. 3 and 4, and is clearly 
visible in Fig. 2. The faces of both side plates 
adjacent to the gear-wheels are thus grooved. The 
grooves d are fed with fluid leaking from the delivery 
side and collecting in the circular groove f, Fig. 3. 
Reference to Fig. 4 will show that the fluid is 
into the arc-shaped grooves in which a comparatively 
high pressure is built up and tends to move the gear- 
wheels away from the side plates. The pressure 
attained depends on the amount of fluid which is 
able to escape sideways through the imperfect seal 
between the gear-wheel faces and those of the side 
plates, the maximum pressure being obtained when 
these surfaces are actually in contact, a condition 
which, however, never actually occurs. An attempt 
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is made in the diagram of Fig. 6 to show the adjusting 
effect of the groove pressures on the axial position of the 
gear wheels. Taking the left-hand curve first, the 
start of the curve on the dotted vertical line on the 
left represents the maximum stabilising force, due to 
the built-up pressure, obtained when the two faces 
concerned are in actual contact. The force steadily 


(oece.v) 


falls as the gap between the faces widens, the minimum 
being reached when the opposite of faces is in 
contact. This force is represen on the vertical 


dotted line on the right. The right-hand curve is 
the converse of the left-hand one, and the point where 
both curves intersect clearly represents the force 
exerted on both sides of the gear wheels when these 
wheels are centrally situated relatively to both side 
plates and there is the same amount of clearance on 
each side. It is equally clear that should the gear- 
wheels, for some reason, be displaced axially through 
the distance y, the pressure on one side becomes greater 
than that on the other and a restoring force z will 
develop which will return the gear-wheels to the central 
position. 

a eng ee ee 
of the whee t' h the journal bearings as 
inBlocted tay hb Gave hn ig. 3. This refers to both 
sides of the gear wheels, 
to permit the total leakage 

at the driving-shaft side of the wheels. It is returned 
to the suction chamber, without exerting any lateral 
force on the gears, by way of the ball-valve h. This 


pushed | valve is loaded by a light helical spring which opens 


at slightly above atmospheric pressure. The pressure 
in chamber g, therefore, forms an effective seal against 
leakage of air into the pump through the driving shaft 
gland, and prevents any reduction of vacuum when 

iming is taking hag a matter of fact, the 
priming characteristics 0: pump are good, a vacuum 
as low as 10 in. of mercury being attained. The jour- 
nals are effectively lubricated since the pressure in the 
chamber f is approximately 40 per cent. of the maxi- 
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mum pressure. This pressure, which, of course, varies 
with the delivery pressure, is always sufficient to 
provide effective forced lubrication. It will be recog- 
nised that the drive by means of dogs, previously 
referred to, allows full freedom of axial movement of 
the gear wheels for purposes of self-adjustment. The 
ob groove e in Figs. 3 and 4, forms a seal against 
Scalia of ail te Ge aanetarane tectoan of 
air into the interior et. ea rns a 


which is sufficient to exclude air but not to force its way 
to the exterior, this pressure -being prevented from 
building up by the return passages from the groove 
e to chamber g, readily identified in Fig. 3. Apart 
from this seal, the pumps are finished to very fine 
manufacturing limits, both as regards mating faces and 
elsewhere. 





MECHANICAL STRESSES IN 
TRANSFORMER WINDINGS. 


THe mechanical stresses in transformer windings 
which are set up as the result of external or internal 
short-circuits or of switching operations, are considered 
in a paper with this title which was read by Dr. E. 
Billig before the Transmission Section of the Institution 
of Electrical Engineers, on Wednesday, December 12. 
When a short-circuit occurs at the secondary terminals 
of a transformer connected to a supply system with a 
fault capacity of 1,000,000 kVA or more, the voltage 
can still be maintained. The electromagnetic forces 
which can be produced under such conditions are, 
however, formidable, and are applied not only to the 
conductors but also to the insulating materials. As 
these electromagnetic forces are proportional to the 
square of the current they become dangerous when a 
short-circuit occurs either on the system or inside the 
transformer itself, especially the latter. 

A transformer winding in the usual form of a long 
cylinder of small radial thickness will, under these 
conditions, experience considerable axial compressive 
forces, the magnitude of which depends mainly on the 
proportion of the interlinked leakage flux. The 
proximity of iron will also reduce the magnetic reluc- 
tance of the flux path, thus increasing the amount of 
flux round the winding and raising the mechanical 
pressure. If the outer winding is short-circuited, 
the whole leakage flux will return through the inner 
winding, causing practically double com ion on . 
the inner coil, Under short-circuit conditions, too, 
the whole flux will pass through the duct between the 
high-tension and low-tension windings and give rise 
to a radial force tending to press the inner winding 
against the core and stressing the outer winding like 
the wall of a’ cylindrical container under pressure. The 
primary and secondary windings are in a state of un- 
stable equilibrium. in the axial direction. If the 
magnetic centre of one winding is displaced nen f 
against the other, an axial force comes into play whi 
tends to increase the displacement and which, in turn, 
grows with it. 

Excessive currents can also be caused by internal 
faults or by electrical or mechanical breakdown of the 
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maintained across the terminals of the winding, again 
passes as a leakage flux between the three of 
the winding, but this time mainly in a radial direction, 

iving rise to a large axial repulsion between the — 

he forces are transmitted through the insulati 
material between the coils and, finally, act as an en 
thrust on the clamping gear, which is stressed accord- 
ingly. Due to the high reactance of such a winding 

ent, the current drawn from the line is 

usually small, but a current which may easily exceed 
one hundred times the normal current circulates inside 
the coil. This is likely to burn out the coil within a 
very short period and to push it away from the centre 
of the remainder of the winding. 

While the effect of the internal forces on the con- 
ductors can be predicted with reasonable accuracy, 
that on the insulating materials is less certain. It 
has been found, however, that with pressures of the 
order of 1 ton per square inch, which may well arise 
in large transformers, the insulation will take a consider- 
able permanent set. Some portions of the windings will 
also be left in a slightly shifted position. Quite apart 
from any thermal or other ageing effects, a certain 
amount of shrinkage is thus produced by every short- 
circuit. On energising a transformer, the current may 
be several times the full-load value, and as there is no 
relief from opposing ampere-turns, the contractive 
effects will be relatively large. Integrated over the 
whole life of the transformer, the shrinkage produced 
by frequent switching may be considerable and may 
lead to serious trouble when a short-circuit occurs. 
To avoid trouble from shrinkage, every care must be 
exercised, not only to balance the forces by proper 
design, but to use suitable insulating materials. The 
clamping structure should keep all the windings con- 
tinually under sufficient préssure to prevent even the 
slightest movement in any circumstances. The high- 
voltage windings should preferably be on the outside 
and tapping coils should be removed as far as possible 
from strong magnetic fields. 





BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Copper and its Alloys——In December, 1942, B.S./ 
S.T.A. 7, a “ Services Schedule of Non-Ferrous Metals 
and Alloys,” for armaments and general engineering 
purposes, was issued by the British Standards Institu- 
tion for the Superintendent, Technical Applications of 
Metals, Department of the Controller-General of Re- 
search and Development, Ministry of Supply. A 
revision of the first section of the Schedule, which is 
entitled ‘Group 1, Copper and its Alloys,” has just 
been issued. When first published this section included 
the general requirements for all materials, in addition 
to covering copper and its alloys. Subsequently, 
further sections have been issued to cover schedules for 
other non-ferrous metals, such as nickel, zinc, lead and 
aluminium. In the present revision of Group 1, the 
number of copper alloys included in the schedule has 
been increased and other necessary amendments have 
been made. As is the case with other groups of alloys 
in the Schedule, the revision is divided into two parts. 
The first part deals with the uses of, and gives general 
notes on, the various coppers and copper alloys. 
The second part contains tables of the chemical com- 
positions and mechanical properties of the materials 
referred to in the first part. The reference number of 
the revision, which has been prepared in collaboration 
with Service departments and industry, is P.D. 402. 
[Price 2s., postage included. ] 

Aasbestos-Cement Slates and Sheets.—A second revised 
specification recently issued, B.S. No. 690, covers 
asbestos-cement slates and unreinforced flat and corru- 
gated sheets, both straight and curved. The revision 
is mainly concerned with the reduction in the number 
of sizes and deals with the composition of the cement, 
the colouring matter to be employed, the dimensions of 
the slates or sheets and the tests to be applied. The 
latter include a transverse test, a water-absorption test 
and a test for ascertaining the resistance of the material 
to acidic waters. The methods of carrying out the tests 
are given in detail in appendices. [Price 2s., postage 
included.] 





INSTITUTE. OF TRANSPORT.—The question papers set 


for the Institute of Transport examinations in 1945 
are now available in booklet form, and copies may be 
obtained from the Institute, price 6d. per set, postage 
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Bennett, B.Sc. (Bristol), Oxford; Robert Herbert 
Blackburn, Nottingham ; William Maurice Grant Daw- 
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Gimson, O,B.E., B.Sc. (Eng.) (Lond.), London, 8.E.18 ; 
Reginald White Hawkey, M.A. (Cantab.), Surbiton, 
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Hugh Martin, Launceston; Andrew Henry Roberts, 
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Major Henry James Webb, B.Sc. Tech. (Manch.), Bury ; 
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8.W.17; Charles Jackson, Barry, Glam.; Charles 
Alexander Lucas, Liverpool ; Thomas Joseph McCaf- 
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BOOKS RECEIVED. 


Ministry of Supply. A First Guide to Quality Control for 
Engineers. By Dr. E. H. SEaty. H.M. Stationery 
Office, Kingsway, London, W.C.2. [Price 1s. net.] 

The First Railway Bets M hester and Sheffield. 
By GEorGE Dow. Issued to commemorate the opening 
of the Sheffield, Aston-under-Lyne and Manchester 
Railway one hundred years ago. Press Relations 
Officer, London and North Eastern Railway, Dorset- 
square, London, N.W.1. [Price 3s. 6d.]} 

The ‘‘ Paget’’ Locomotive: Sir Cecil Paget’s Heroic 
Experiment. An Application of the Principles of the 
Willans Central-Valve Engine to the Steam Locomotive. 
By JAMES CLAYTON. Offices of ‘“‘ The Railway Gazette,” 





33, Tothill-street, Westminster, London, S.W.1. 
[Price 2s.] 
Phenolic Plastics. _Compiled by A. T. Birksy. Sales 


Development Department, Birkbys Limited, Livers- 
edge, Yorks. [Price 12s. 6d., post free.] 
The Association of Consulting Engineers. Professional 
Rules and Practice and Scales of Fees, Including Model 
Forms of Agreement. Offices of the Association, 
36, Victoria-street, Westminster, London, S.W.1. 


[Price 1s. to members; 2s.to non-members; postage 


Wh.Ex., retired from his position as chairman and 

managing director of The Park Gate Iron and Steel 

Company, Limited, Rotherham, on December 31, 1945. 

He retains a seat on the board, however, as technica] and 

consultant director. MR. ASHLEY S. WARD has been 

appointed chairman and managing director of the com- 

pany as from January 1, 1946. 

Sm HARRY TRUSTED, late of the Colonial Legal Service, 

has been appointed secretary of the Association of 

Consulting Engineers (Incorporated), 36, Victoria-street, 

London, 8.W.1, in succession to Mr. E. W. BAaYNEs, 

C.B.E., who has retired. 

Mr. N. V. Kipprne, M.I.E.E., M.1.P.E., resigned from 

the Board of Trade on December 31, in order to take 

up his appointment as Director-General of the Federation 

of British Industries, in succession to Sir Guy Locock. 

Mr. G. CALDER has succeeded Mr. Kipping at the Board 

of Trade. 

Mr. A. PARKINSON has relinquished his position as 
vice-chairman and joint managing director, and Mr. 

E. C. HOLROYDE his position as joint managing director 
of Crompton Parkinson, Limited, but they retain their 
seats on the board. Mr. J. HaRwoop FRYER, hitherto 
executive director and secretary, has been made a 
director and a joint managing director, and Mrsskrs. 

C. F. Dickson and T. H. WINDIBANK cease to be execu- 

tive directors to become directors. Mr. H. Fawcrtr 
has been appointed secretary and Mr. J. C. HOLMEs chief 
accountant of the company. Mr. F. LE N&VE-FosTer 
has resigned his directorship. 

Dr. A. T. Bowpen, B.St. (Eng.), M.I.Mech.E., 
M.1.Mar.E., has joined the staff of C. A. Parsons and 
Company, Limited, Heaton Works, Newcastle-upon- 
Tyne, 6, as chief research engineer. Dr. J. M. ROBERT- 
son, A.R.T.C., has been appointed research metallurgist 
to the company. 

Mr. F. H. Rott, M.B.E., B.Sc., A.C.G.I., M.I.Mech.E., 
has been appointed to succeed Mr. J. E. SEARS, C.B.E., 
M.A., M.I.Mech.E., as Superintendent of the Metrology 
Division of the National Physical Laboratory, on the 
latter’s retirement on April 1, 1946. Mr. A. FAaGr, 
A.R.C.Se., D.1.C., F.R.Ae.S., F.R.S., has been appointed 
Superintendent of the Aerodynamics Division of the 
Laboratory with effect from January 1, to fill the vacancy 
caused by the resignation of Mr. E. F. REF, A.R.C.Sc., 
F.R.Ae.S., F.R.S., who is taking up the post of Principal 
of the College of Acronautics. 

Mr. ROBERT STRACHAN retired from the positions of 
joint managing director and engineering director of the 
Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, Glasgow, on December 31, after an 
association lasting over 56 years. He will, however, 
remain on the board of directors. Mr. G. W. Barr, 
hitherto joint managing director, is now managing 
director. Mr. Strachan’s son, Mr. GEORGE STRACHAN, 
who was appointed engine works director of the firm 
with a seat on the board, in April, 1945, has succeeded 
his father as engineering director of the firm. 

Mr. H. Bocier retired from the position of naval 
architect to Swan, Hunter, and Wigham Richardson 
Limited, Wallsend Shipyard, Newcastle-upon-Tyne, on 
December 31, but is remaining on the staff in a consul- 
tative capacity. Mr. W. BuckiI£ has been appointed 
technical manager and chief draughtsman, and Mr. 
N. CARTER naval architect. ; 

The water-treatment department of MESSRS. ALBRIGHT 
AND WILSON, LIMITED, has been moved from Oldbury, 
Birmingham, to 49, Park-lane, London, W.1. (Telephone: 
GROsvenor 1311.) All correspondence should now be 
sent to this address. 


Messrs. GASTON E. MARBAIX, LIMITED, have removed 
to Devonshire House, Battersea-square, London, 8.W.11. 
(Telephone : BATtersea 8640.) 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
LimrreD, Trafford Park, Manchester, 17, have concluded 
an agreement whereby they will acquire a substantial 
interest in MEssRS. NEWTON AND WRIGHT, LIMITED, 
which firm, nevertheless, will remain a separate entity. 
The present directors of Newton and Wright will remain 
on the board ; Mr. R. S. WRIGHT, however, is relinquish - 
ing his position as managing director after a connection 
of 54 years, but remains chairman, and Mr. H. A. 
Quinton, who has been associated with the company 
for 32 years, becomes general manager. 

Messrs. R. W. GREGORY AND PARTNER, consulting 
engineers, Pilgrim House, Newcastle-upon-Tyne, 1, 
have taken into partnership Mr. J. S. McCuLLocn and 
Mr. R. W. RAINE, both of whom have been associated 
with them for many years. The firm will now be known 
as R. W. GREGORY AND PARTNERS. 


THe GENERAL ELECTRIC COMPANY, LIMITED, Magnet 
House, Kingsway, London; W.C.2, have acquired a 
controlling interest in Woops OF COLCHESTER, LIMITED, 
electrical and ventilating engineers, with which firm 
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they have been closely associated for many years, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Scottish Steel.—Tho' me and export business is 
extensively offered and makers have every reason to 


limit this year’s holiday to the minimum compatible 
with statutory agreements and the execution of necessary 


repairs to furnaces, etc., the position of fuel supplies4 


will actually govern holiday decisions. It is net expected 
that any of the Scottish steelworks will be in a position 
to re-open before the beginning of the second week 
of the new year, and if the local coal position does not 
improve, the restart may be even later. 


Scottish Coal.—Since December 21, about which date 
the period determining the “ holiday pay week” ter- 
minated, there has been a serious falling-off in output. 
The impression. is that, having worked for their holiday- 
period money, the men have slackened off their efforts. 
Meantime, throughout Scotland the demands of the 
railways and the gasworks have necessitated the can- 
cellation of deliveries of house coal. The extent of this 
diversion from one market to another may be estimated 
by the fact that most collieries do not expect to dispatch 
during the three weeks ending January 12 more than 
half the normal tonnage of house coal. 


Scottish Shipbuilding.—There are excellent working 
prospects in view for 1946. Approximately 200 new 
merchant vessels are in hand, and construction is mostly 
in an initial stage, so that full employment for the yards 
is assured for the next 18 months. The Clyde’s propor- 
tion of the new Scottish construction is some 150 vessels, 
totalling about 600,000 tons. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Holidays have provided much-needed 
rests for employees and opportunities for carrying out 
repairs to plant and machinery. Steel production for 
the twelve months has been below the tenel of the war 
years, partly because the light rolling mills have had 
periods of inactivity due to labour shortage. Labour 
scarcity also has retarded progress in stainless ‘steels, the 
particular shortage being of sheet polishers. There 
has been little diminution in the production of basic 
steels. Siemens acid-steel furnaces have had lighter 
calls because of the much reduced activity in the arma- 
ment departments. The greatly increased facilities in 
heat-treatment departments have been fully employed ; 
war-time requirements necessitated the erection of many 
additional heat-treatment furnaces which are proving a 
valuable adjunct to peace-time production. “Gradually, 
as steel-consuming industries resume their peace-time 
activities, the special-steel departments are becoming 
busier ; some have now from two to three years’ work in 
prospect, and the position improves as orders come to 
hand from representatives overseas. 

South Yorkshire Coal.—In coal production the year 
has been very disappointing. Only a poor response has 
been made to the urgent appeal for larger outputs, 
and towards the end of the year there was a marked 
scarcity as demands for coal to carry users well into 
the New Year increased in ber and volume. Restric- 
tions on the allocations of coking coal have reduced 
stocks of coke and caused some inconvenience, especially 
among domestic consumers, who have had to face also a 
period of depleted supplies of house coal. Difficulty 
has been experienced in giving adequate deliveries of 
gas coal, but outcrop coal has helped the electric power 
stations considerably. 








THE LaTE Lrt.-CoLt. E. Pam, 0.B.E., A.R.S.M.—We 
note with regret the death of Lt.-Col. Edgar Pam, which 
occurred at his home at Wentworth, Virginia Water, Sur- 
rey, on December 20. Lt.-Col. Pam, who was 63 years of 
age, was a director of the Mond Nickel Company, Limited, 
and President of the Institution of Mining.and Metallurgy. 
He was educated at Harrow and trained at the 
Royal School of Mines, afterwards ‘going to South 
Africa. In 1905, he joined the mining staff of the Central 
Mining and Investment Corporation, Limited, and from 
1919 until 1927 was general manager of Geldenhuis and 
Modderfontein East, Limited. During the war of 1914-18 
he served first in the Royal Engineers (Tunnelling Com- 
panies) and later as Assistant Director-General of 
Transportation of the First Army and of the Army of 
the Rhine. In 1928, Lt.-Col. Pam joined the Mond Nickel 
Company, Limited, as consulting mining engineer and, 
after the merger with the International Nickel Company 
of Canada, Limited, he was appointed assistant to the 
delegate director and subsequently deputy delegate 
director. In the spring of 1945, he became a member 
of the Mond Company’s board. He was closely concerned 
with the company’s operations in Northern Finland 
down to the time of the outbreak of the war there. He 
was elected President of the Institution of Mining and 
Metallurgy in November, 1943. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—In nearly all branches of the iron 
and steel industry the works are busily employed and 
as both home and export buyers are anxious to place 
further orders for forward delivery, it is considered likely 
that the tonnage outputs in 1946 may eclipse the war- 
time records. At the moment, the volume of business 
passing is not heavy as producers are not inclined to add 
to their heavy commitments. Export licences for most 
commodities are readily obtainable but the large home 
requirements for essential purposes are absorbing the 
bulk of the output and keeping further sales to overseas 
customers on a very limited scale. Native ironstone is 
still plentiful and recent imports of high-grade foreign 
ore have been on a satisfactory scale, but the fuel situa- 
tion is causing some uneasiness. A rather better account 
of the position with regard to pig iron can be given, and, 
in nearly all branches of the finished industries firms 
have as much work in hand as they can deal with. 


Foundry and Basic Iron.—-The supply of high-phos- 
phorus pig iron is sufficient for actual requirements 
but the prospect of a further increase in demand calls 
for a greater output. The make of Cleveland qualities 
is still small and foundry-iron consumers are seeking 
larger deliveries from other producing areas. Sub- 
stantial parcels of Midland brands are being used at 
the North-East Coast light foundries. The output of 
basic iron is adequate for the requirements of the local 
steelworks but provides no surplus for other users. 


Hematite, Low-Phosphorus and Refined Iron.—Home 
requirements are absorbing the whole of the limited 
make of East-Coast hematite and the tonnage available for 


distribution still has to be handled carefully to enable 


steady deliveries to be made for essential purposes. 
Outputs of low- and medium-phosphorus iron are suffi- 
cient to meet the increasing requirements of the engineer- 
ing foundries and supplies of refined qualities are steadily 
taken up. 


Manufactured Iron and Steel.—Deliveries of semi- 
finished steel] are adequate for users’ needs but re-rollers 
continue to call for further supplies of steel semies. The 
demand is greatest for sheet bars and billets. Some 
classes of billets, however. are rather less difficult to 
secure than has been the case for a considerable time. 
Finished-iron manufacturers have good bookings and 
the orders in hand for finished steel will keep most 
plants fully occupied for several months. The demand 
for heavy joists continues to improve and light sections are 
extensively sold. Plate producers are chiefly handling 
light: material. Rail mills are operating at full capacity 
as dlso are the works turning out points, crossings and 
railway chairs. Plants making pit props, arches and all 
types of colliery requisites are very busy. 





NOTES FROM THE SOUTH-WEST. 
CaRpDIFF, Wednesday. 


The Welsh Coal Trade.—As the result of the holiday 
stoppage of work at the collieries and the subsequent 
heavy rate of absenteeism at most of the pits, the supply 
position on the Welsh steam-coal market has become 
even more acute and has made business for early delivery 
almost impossible to negotiate. When work was resumed 
at the collieries it was estimated that at several pits 
the number of men who reported for duty was not more 
than about 50 to 70 per cent. and the position improved 
very slowly. Consequently, producers have had to 
concentrate on maintaining supplies to the priority home 
users, and ordinary customers have experienced some 
difficulty in covering their needs. Foreign business, 
with the exception of certain priority deliveries for the 
bunkering depots, was made almost impossible. Ex- 
porters had only limited supplies of the very pqorest 
sorts to offer to meet a steadily maintained inquiry from 
abroad. Order books are well filled for all the large 
descriptions for some time ahead and with an active 
demand a very firm tone was maintained. The sized 
and bituminous smalls were only sparingly offered for 
delivery over a long period and commanded strong values. 
Some of the dry steams were in sufficient supply to meet 
a small demand. Cokes and patent fuel met with a 
sustained home demand. 





EXHIBITION OF MEASURING EQUIPMENT.—We, are 
informed that Messrs. Alfred Herbert, Limited, Coventry, 
are demonstrating a range of modern measuring instru- 
ments at their London showroom, 70, Vauxhall Bridge- 
road, S8.W.1, from January 7 to 18, inclusive. The 
exhibition will be open each week-day from 10 a.m. to 
6 p.m., except Saturday, January 12, when it will close 


at 12 neon. Engineers and others interested in modern 





inspection methods are invited to attend. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JUNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section: Saturday, J y 5, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. Chairman’s Address: “ Ideas 
in Engineering,” by Mr. A. N. Haworth. 
Friday, January 11, 6.30 p.m., 39, Victoria-street, 8.W.1. 
“* Magnetic Compasses in Ships, Aircraft and Armoured 
Vehicles,” by Messrs. D. A. Turner and A. Hine. Western 
Group’: Friday, January 11, 7.30 p.m., Merchant Ven- 
turers’ College, Bristol. Discussion Evening. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Hampshire 
Centre: Saturday, January 5, 3 p.m., 110, High-street, 
Portsmouth. “Faults in Low-Voltage Cables,” by Mr. 
J.H. Savage. Mersey and North Wales Centre: Monday, 
January 7, 6 p.m., Royal Institution, Colquitt-street, 
Liverpool. “ Electricity Supply Systems,” by Messrs. W. 
Kidd and E. M.S. McWhirter. London Students’ Section : 
Monday, January 7,7 p.m.. Victoria-embankment, W.C.2. 
“ Electrical Measurement of Temperature,” by Mr. R. J. 
Redding. North-Western Centre: Tuesday, January 8, 
6 p.m., Engineers’ Club, Manchester. ‘‘ Notes on Trans- 
former Practice,” by Mr. A. G. Ellis. Transmission Sec- 
tion: Wednesday, January 9, 5.30 p.m., Victoria-em- 
bankment, W.C.2, ‘“‘ Steel Tower Economics,”’ by Mr. 





P. J. Ryle. Scottish Centre: Wednesday, January 9, 
6 p.m., Heriot-Watt College, Edinburgh. “‘ Frequency 
Modulation,” by Dr. K. R. Sturley. South Midland 


Centre: Wednesday, January 9, 6 p.m., James Watt 
Memorial Institute, Birmingham. “ Electricity Supply 
Systems,” by Messrs. W. Kidd and E. M. 8. McWhirter. 
Installations Section: Thursday, January 10, 5.30 p.m., 
Victoria-embankment, W.C.2. ‘Control of Electrical 
Installation Work,” by Mr. W. R. Watson. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Lancashire 
Branch: Saturday, January 5, 3 p.m., Engineers’ Club, 
Manchester. ‘‘ Alloy Cast Irons,” by Mr. G. W. Nicholls. 
Sheffield Branch: Monday, January 7, 7 p.m., Royal 
Victoria Hotel, Sheffield. ‘“‘ Co-operation Between Foun- 
dry and Pattern Shop,” by Mr. W. C. Meredith and Mr. 
H. S. W. Brittain. London Branch: Wednesday, 
January 9, 7.30 p.m., Charing Cross Hotel, W.C.2. 
** Patent Laws and the Metallurgical Industry.” 

INSTITUTION OF MECHANICAL ENGINEERS.—WNorth- 
Eastern Branch: Monday, January 7, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘“‘ Power Stations of 
the Future,” by Mr. G. H. Martin. South Wales Branch : 
Tuesday, January 8, 6 p.m., South Wales Institute of 
Engineers, Park-place, Cardiff. ‘“‘ The Scientist in War- 
Time,” by Sir Edward V. Appleton, F.R.S. Scottish 
Branch: Thursday, January 10, 7.30 p.m., Royal Tech- 
nical College, Glasgow. Annual Meeting. Institution : 
Friday, January 11, 5.30 p.m., Institution of Civil 
Engineers, Great George-street, S.W.1. Repetition of 
“The Early History of the Whittle Jet-Propulsion Gas 
Turbine,” by Air Commodore Frank Whittle (ticket 
holders only). 

INSTITUTION OF PRODUCTION ‘excreers.— Yorkshire 
Section: Monday, January 7, 7 p.m., Hotel Metropole, 
Leeds. “ Electronics in Production Engineering,” by 
Mr. E. W. Forster. Luton Section: Tuesday, January 8, 
7 p.m., Town Hall, Luton. Films on “ Grinding.” 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Janu- 
ary 8, 5.30 p.m., Great George-street, S.W.1. ‘‘ Modern 
Earth Moving Equipment,” by Mr. C. T. Mitchell. 
Birmingham and District Association: Thursday, Janu- 
ary 10, 6 p.m., James Watt Memorial Institute, Bir- 
mingham. “Fabrication and Welding of Bridging 
Equipment,” by Mr. R. G. Braithwaite. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Janu- 
ary 8, 5.30 p.m., 85, The Minories, E.C.3. “‘ Funda- 
mentals of Ship Propulsion,” by Dr. F. H. Todd. 

ILLUMINATING ENGINEERING SociETy.—Tuesday, 
January 8, 6 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. Discussion on 
“The B.S.1. Specification for Street Lighting,”’ opened 
by Dr. J. W. T. Walsh. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, January 8, 7 p.m., Geisha Café, 
Coventry. “ Engine Proportions,” by Mr. A. Mitchell. 

INSTITUTE OF FUEL.—North-Western Section : Wednes- 
day, January 9, 2.30 p.m., Engineers’ Club, Manchester. 
*“‘Thermal Efficiency of Dye, Bleach and Finishing 
Machinery,”’ by Mr. J. E. Heath. 

IRON AND STEEL INSTITUTE.— Wednesday, January 9, 
6.45 p.m., Rational Hall, Ebbw Vale. “ Refractories 
and Open-Hearth Design,” by Dr. J. H. Chesters. 

INSTITUTE OF METAIS.—London Section: Thursday, 
January 10, 7.30 p.m., 4, Grosvenor-gardens, S.W.1. 
“ Corrosion Cracking,” by Mr. J. D. Grogan. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 11, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘‘ Science and Oraftse 
manship in Engineering,” by Mr. J. W. Stephenson. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z, 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMpr te Bar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
a 





Accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.”’ Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
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FROM WAR TO PEACE. 


Mr. Winston CHURCHILL’s declaration on “ VE- 
Day,” that “‘ In all our long history, we have never 
seen a greater day than this,” sounded a note that 
should have been an inspiration for the future as 
well as a commentary on the conclusion of the 
second great war with Germany; yet already it 
seems that the peoples of the world in general have 
fallen some way from those “ heights by great men 
reached and kept ” during the arduous war years. 
Like many a patient who has sustained with forti- 
tude a long illness and many crucial operations, 
they incline to be impatient and querulous during 
convalescence, even to the point of risking a relapse. 
In such circumstances, much depends on the quality 
of the nursing as well as on the natural resilience of 
the patient, and it remains to be seen whether the 
various examples of such a “national medical 
service ” now in operation in different parts of the 
world, and especially in Europe, are equal to their 
unenviable tasks. It is to be devoutly hoped that 
they are, for a great deal more turns upon the 
outcome than the mere survival of individual 
leaders or even of particular forms of Government ; 
indeed, it is not too much to say that on the conduct 
of world affairs during 1946 may depend the future 
of that civilisation which developed primarily and 
principally in Europe and which twice in this cen- 
tury has been nearly uprooted from European soil. 

From the engineering point of view, the past year 
has been outstanding for its revelations of the 
scientific and technical gdvances accomplished under 
the stress of war; not all of them by the Allies, 
for the achievements of Germany, as they became 
known, could be seen to be of remarkable quality, 
however deplorable in purpose. On the whole, 
however, there was ample evidence that the standard 
of scientific accomplishment in this country was 
superior to that of the enemy and—which was 
equally gratifying—that the security measures 
adopted had been remarkably successful in pre- 
venting leakage of vitally important information. 
In some respects, it was found that progress in the 





United States was ahead of British practice, but, 


generally speaking, British engineers and scientists 


1 | were fully abreast of their American confréres and 


sometimes ahead of them. 

When the year opened, “southern. England ”’ 
was still the target for flying bombs discharged 
from the northern coasts of France; but this 
bombardment speedily diminished in intensity 
when the invasion of the Continent overran the 
launching sites.- The attack by V2 rockets con- 
tinued for some months, and even increased, but 
the rapid advance of the forces under General 
Eisenhower put an end to it before the damage 
effected was able to influence the British war 
effort ; though it must be admitted that sufficient: 
damage was done to show what a potent weapon. 
the rocket bomb might have been if it had been 
developed a little more or introduced at an earlier 
stage in the war. In other directions, too, German. 
ingenuity set some difficult problems to the defence, 
notably in the acoustic and magnetic mines, radio- 
controlled bombs, and various special types of 
torpedo, As more and more information has come 
to light regarding the projects that were in hand 
in enemy laboratories and factories for the improve- 
ment of existing weapons and the introduction of 
new ones, it has become increasingly clear that, 
while it would have been unwise in the extreme to 
have launched the invasion of the French coast 
until the preparations were as complete as they 
could be made, the Allies (and especially Britain) 
might have paid heavily for any further delay. 

It may be remarked that while, in the majority 
of cases, the quality of German war-time production 
was good—sometimes surprisingly good—it did 
show evidences of the deterioration that might 
have been expected as a result of the wholesale 
employment of ill-trained and half-starved slave 
labour. The quality of the electrical equipment 
of enemy aircraft, for example, was of a high 
order, but the finish of some of the ball-bearings 
turned out by the emergency factories established 
to offset the vulnerability of Swedish supplies was 
not so noteworthy, though possibly good enough 
for use in situations where no great demand was 
made on these components or where their useful 
life was expected to be short. The German showed, 
as always, that he could be thorough where thor- 
oughness was essential, but that he was fully aware 
of the principle that, if a mass-produced expendable 
article was good enough for its intended purpose, 
there was little advantage in making it appreciably 
better. 

As in the previous war, however, the effect of a 
careful study of the enemy’s plans and methods, 
as the details of these have been revealed, is to 
emphasise the fundamental unwisdom of German 
high policy. Hitler failed as completely as the 
Kaiser had done to realise that, if he wanted to 
dominate the world he could have achieved his 
aim in time without going to war at all; at any 
rate, the probability of success was quite as great 
as that of conducting a victorious war, the effort 
needed would have been no more, and the expendi- 
ture of blood and treasure definitely less. This 
failure is the more remarkable since the financial 
leaders of the Third Reich, particularly Dr. Schacht, 
showed a remarkable grasp of the possibilities of 
economic weapons, fair and otherwise. Similarly, 
in the field of technical and scientific achievement, 
Germany had no difficulty in attaining a high place 
and could have won a position of dominance that 
would have been virtually unassailable in Europe 
and in almost every British market overseas ; and 
the more seemingly peaceable the method of building 
up that position, the more difficult it would have 
been to undermine by orthodox and peaceable 
means. Put to the test, however, they displayed 
again that fundamental deficiency of judgment 
which cost the Kaiser his throne; and now it 
has cost the German people their nationhood. 

The danger that would appear to beset the 
British people—using that term, for the moment, to 
refer to the people of the British Isles rather than 
of the Empire as a whole—seems also to lie in a 
deficiency of judgment, though of a rather different 
order; its most obvious manifestation lies in 
attempts to formulate policy on a basis of compari- 
sons which omit highly im t factors. The 





revelations of the “ Mulberry ” harbour, radar, the 
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“Pluto” pipeline, and other immense undertakings 
involving unprecedented feats of organisation 
and production are hailed as proof that there is 
no project beyond the resources of British ingenuity 
and British industry, and thé question follows 
automatically, If such things can be accomplished 
in war, why notin peace ? With hardly perceptible 
delay, the question becomes an assertion that, 
because they are done in war, they can be done in 
peace ; and then a demand that they shall be. 
The weakness of the argument lies in the tendency 
to ignore the economic factor. Great things have 
been done during the war, and they redound greatly 
to the credit of those who initiated them and 
pressed on to their fulfilment ; but it was seldom that 
any accurate estimates of cost were prepared before 
such works were put in hand, or records of cost 
published after they were completed, nor, as a rule, 
were there any means of assessing the economic effici- 
ency with which the money was expended. That, 
however, is and must be a prime consideration in 
any peace-time undertaking carried out by a 
nation which must trade to live. It is all very 
well to formulate idealistic standards of living, and 
very desirable that a nation should strive to improve 
the lot of its component individuals, but there is no 
escape from the elementary prineiple that the 
average standard depends on the average output 
of useful work. Attempts to raise the standard or 
even to maintain a consistent level without working 
proportionately hard are foredoomed to failure ; 
and there is or should be a significant lesson in the 
reports from those parts of Europe now in Allied 
occupation of the way in which the ordinary work- 
man is settling down to the task of earning his 


conscious thought, but the results are plain to see. 

So far as the future is concerned, it seems unlikely 
that foreign trade, at least, will be restored to its 
pre-war freedom for a long time to come. Some of 
the principal competitors which the British indus- 
trialist had to face before the war are out of action, 
but financial considerations are bound to involve 
Government regulation when so many exports must 
necessarily go to countries which are in no position 
to pay cash for anything; and, apart from any 
question of finance, the confusion caused by the 
dislocation of the normal commercial structure all 
over Europe cannot be straightened out quickly. It 
takes two to make a business deal as well as to make 
@ quarrel, and a reasonable stability of government 
and control on both sides is a first essential ; where 
unlimited ingenuity has been expended for years in 
producing instability and nullifying all efforts at 
control, it is too much to expect law and order to be 
resumed without an interim period of discomfort 
and inconvenience, if no worse. 

The next requirement is a sufficiency of transport 
facilities, which at present is to be found nowhere 
in Europe, including Britain and the countries which 
were neutral during the war. Great improvements 
have been made already in this direction in Ger- 
many, Belgium, France and even in Holland, which 
suffered severely during the German retreat ; but 
the restoration of damaged bridges is necessarily a 
slow process, the removal of destroyed bridges 
from waterways is even more difficult, and loco- 
motives need coal, which cannot be supplied in 
quantity because there is a shortage of both loco- 
motives and coal, as well as rolling stock. Thus 
each problem is involved with others and 
can only be made by tackling all of them simul- 
taneously—which, again, requires labour and ma- 
terial resources not always available. Inevitably, 
therefore, the major trading operations in such 
territories must be conducted on Government level ; 
but that is not to say that this is the best way to 
conduct trade when the present obstacles are over- 
come. Sir John Anderson, as is his wont, put the 
matter in a nutshell in his address, delivered in 
London two days ago, at the conference of the 
Council for Education in World Citizenship, when 
he said that the test by which any activity, contri- 
butory to the well-being of the community, should 
be judged was whether it was being conducted with 
the maximum efficiency. It should be borne in 
mind, however, that the criteria by which 
efficiency should be judged are not necessarily the 
same in peace as in war. 


progress | special stress/strain cycle. 





THE DEFORMATION OF 
ALTERNATOR-ROTOR 
WINDINGS. 


Unt a few years ago it was usual to run large 
electrical generating sets for long periods without 
shutting them down and rarely to load them beyond 
their economic rating. The interconnection of 
stations by the grid system and the necessity of 
maintaining continuity of supply in war-time have 
altered this practice, with the result that daily 
shutting down and running at full load for many 
hours have both become common. In other words, 
conditions have changed from those least likely to 
those most likely to cause rotor failure, as is shown 
by the fact that in July, 1943, 410 MW of plant 
in this country, or about 4 per cent. of the total 
connected to the “grid,” was’ out of commis- 
sion for this reason. Similar failures, it may be 
noted, have been recorded in other countries. The 
causes pre-disposing to this type of breakdown seem 
to be particularly prevalent in rotors running at 
3,000 r.p.m. when, in addition to frequent starting 
and stopping, the ambient cooling temperature is 
high, as in cooling-tower stations ; when the power 
factor is 0'8 or less, so that full excitation has to 
be used ; and when the full temperature rise per- 
mitted in the appropriate British Standard Specifi- 
cation has been adopted in the design. The result 
is uncovenanted stresses in the windings, followed 
sooner or later by short-circuits and breakdowns. 

It is only fair to say that these weaknesses have 
been appreciated for some time by manufacturers, 


daily bread. The may be habit rather thah »who have developed new designs to overcome them. 


It is, however, necessary, in order to avoid the risk 
of frequent failures of plant already installed, that 
a precise knowledge of their causes should be 
obtained. It was with this object in view that 
Messrs. R. H. Coates and B. C. Pyle instituted an 
investigation at Sheffield where the outage of 
25-MW and 30-MW sets had assumed alarm- 
ing proportions, especially during 1943 and 1944. 
The results of this investigation are given in a 
paper, which was read before the Institution of 
Electrical Engineers, on Thursday, December 6 ; 
and, though it is probable that the authors’ deduc- 
tions will not enjoy universal acceptance, the com- 
munication marks a great stride towards the solu- 
tion of a difficult problem. 

Examination of the faulty rotors showed that the 
source of the trouble was a shortening of the copper 
turns during service. This shortening was due either 
to distortion of the end turns or to mechanical 
failure of the structure which holds those end turns 
axially away from the coils. In both the 
insulation was damaged and the ccnibepbatt \eate 
brought into contact with earthed metal. As this 
state of affairs is obviously a result of the tempera- 
ture changes that occur in operation, the investiga- 
tion was begun by measuring the thermal conditions 
in the rotor windings. These measurements indi- 
cated that the assumed difference during operation 
of 30 deg. C. between the coldest top turn and the 
hottest turn might be too low ; and that the upper 
limit of the winding temperature might’ exceed 
150 deg.C. At temperatures of this order, the copper 
is unable to withstand appreciable compressive 
stress for any length of time and the portion of 
the winding locked in the slot is subjected to a 
In fact, if the period 
between starting and reaching full load is short, 
as it tends to be under the operating conditions 
which are now common, the stress increases as the 
temperature rises until it reaches a maximum 
value. If the machine then remains for any length 
of time on full load, the stress in the locked portion 
gradually falls, owing to what is known as relaxation 
in the copper. If, on the other hand, the load is 
built up more slowly, the stress does not rise to the 
previous maximum value, but reaches the same 
final value along an intermediate curve, owing to 
the fact that the copper is then subject to creep 
as well as relaxation. When the machine is shut 
down, the tension is distributed over both the 
locked and free portions of the coil. In subse- 
quent runs further creep or relaxation takes place 
until stable conditions are reached. The tension 
in the winding, when run up, will then be sufficiently 





high to limit the compression in the locked portions, 
when hot, to values at which very little creep or 
relaxation take place. , 

A consideration of these conditions led the authors 
to the conclusion that the cure for the trouble was 
to be found in narrowing the temperature range 
over which the rotor works. As, however, the upper 
temperature limit cannot be lowered without 
reducing the rated output, the alternative of raising 
the lower limit by pre-heating and controlling the 
cooling was investigated. As a result, the ma- 
chines at Sheffield, when shut down for the night, 
are now taken off the "bus-bars with as little loss of 
heat as possible. This is achieved either by cutting 
off the cooling water to the air coolers some time 
before the machine is finally shut down or by 
applying more than its share of the reactive load 
to the machine as the kilowatt load is reduced. If 
the. machine must be kept running on no load at 
full speed to cool the turbine rotors, the alternators 
are’ left on the "bus-bars with as heavy a reactive 
load as the system condifions will allow, in order 
to maintain ‘their temperature. The cooling water 
is also shut off while the machines are being run up, 
and, if separate cooling fans are used, they are 
shut down early and started up late. It is claimed 
that this procedure ensures that the temperature 
of the rotor winding when the machine is re-started 
is considerably higher than under normal conditions, 
and may approximate to the minimum necessary 
for safe running, i.e., 40 deg. C. less than the maxi- 
mum rotor temperature of 135 deg. C. If this is 
not the case, the stationary rotor is pre-heated 
electrically until a temperature of, say, 70 deg. C., 
is reached, after which the machine is rotated under 
steam with the preheating continued up to full 
speed. When up to speed, the preheating current 
is cut off and the machine is excited from its own 
exciter. Though it is still too early to say that stable 
conditions have been reached on the first set to 
which this method of operation has been applied, 
there are hopes that the trouble has been overcome. 

It will be noticed that the authors’ solution 
depends not on lowering the maximum rotor tem- 
perature, but on raising the temperature at the 
other end of the scale. As Mr. C. W. Marshall has 
pointed out, however, one important contributory 
cause of this type of failure is the high maximum 
temperature permitted in the British turbo-alter- 
nator specification. This temperature is, moreover, 
an average over the whole rotor, and the authors * 
give good reasons for supposing that it may be 
locally exceeded. It was also argued by several 
speakers in the discussion that this maximum 
temperature should be reduced until the elastic 
properties of the rotor conductor materials can be 
improved. A point raised by Mr. W. D. Horsley 
might also be taken into account. In his view, the 
main controlling factor was the temperature 
gradient down the slot in a radial direction. This 
resulted in a movement of the copper in the same 
direction, which it was advisable to check by 
rigidly packing the end windings. It was even 
more important, however, to take steps to reduce the 
temperature gradient. The authors’ predilection 
for pre-heating was not universally accepted. Mr. 
Horsley indicated that in South Africa it had given 
negative results, and that it would be as well to 
wait before being too dogmatic as to its value. 
Mr. W.N. Kilner, while agreeing that preheating 
might be ‘a way of overcoming the trouble, argued 
that rotors should be made which did not require it. 
Since he represents the manufacturers, he is to be 
congratulated on this attitude. At the same time, 
it must be pointed out that the trouble complained 
of is being caused by machines that are already. 
installed and that preheating seems to offer a good, 
if not universally applicable, method of maintaining 
them in service. Moreover, it is not at all certain 
that, in spite of the initiative that has been displayed 
in dealing with the problem, a final solution has 
yet been reached. Until that time comes the supply 
industry would do well to adopt the suggestion 
made by Mr. J. W. Howard and formulate a technique 
of preheating, perhaps on the lines of ensuring that 
the copper is first in a state of contraction and 
then in one of expansion, so as to eliminate the 
possibility of that cumulative distortion which leads 
to breakdown. 














JAN. 4, 1946. 


ENGINEERING. 


I5 








NOTES. 


THe New Year Honovrs List. 

THE important part played by engineers and 
scientists in bringing the war to a victorious con- 
clusion is reflected in the large number of awards 
made to technical men contained in the New Year 
Honours List, published on January 1.. To all these 
gentlemen we desire to offer our congratulations. 
Knighthoods have been conferred upon Mr. W. A. 
Akers, C.B.E., Director of Atomic-Bomb Research, 
Department of Scientific and Industrial Research ; 
Mr. D. C. Bailey, O.B.E., A.M.Inst.C.E., acting 
superintendent, Experimental Bridging Establish- 
ment, Ministry of Supply ; Mr. W. V. Ball, O.B.E., 
M.A., Senior Master and King’s Remembrancer, 
Supreme Court of Judicature ; Professor C. D. Ellis, 
B.A., Ph.D., F.R.S., Scientific Adviser to the Army 
Council ; Dr. C. F. Goodeve, O.B.E., F.R.S., lately 
Deputy Controller, Research and Development, 
Admiralty, and now Director of the British Iron and 
Steel Research Association; Mr..N. V. Kipping, 
J.P., M.1.E.E., M.I.P.E., lately Head of the Regional 
Division, Ministry of Production, and now Director 
General of the Federation of British Industries ; 
Mr. B. Lockspeiser, F.R.Ae.S., Director of Scientific 
Research, Ministry of Aircraft Production ; Com- 
mander E. R. Micklem, C.B.E., R.N. (ret.), deputy 
chairman, Vickers-Armstrongs Limited ; Mr. Frank 
Ewart Smith, M.I.Mech.E., Chief Engineer and 
Superintendent, Armament Design Department, 
Ministry of Supply ; Mr. W. G. V. Smith, C.B.E., 
J.P., chairman, Bristol Aeroplane Company, 
Limited ; Mr. A. M. Stephen, M.C., B.A., M.I.N.A., 
chairman, Alexander Stephen and Sons, Limited ; 
and Major R. N. Thompson, M.I.N.A., chairman, 
Joseph L. Thompson and Sons, Limited, Sunder- 
land. Air Chief Marshal Sir E. R. Ludlow-Hewitt, 
G.B.E., K.C.B., R.A.F. (ret.), and Sir C. W. Hur- 
comb, K.C.B., K.B.E., Director-General, Ministry 
of War Transport, have been made Knights Grand 
Cross of the Order of the Bath. Engineer Vice- 
Admiral John Kingcome, C.B., has been made a 
K.C.B., Rear-Admirals (E) J. L. Bedale and B. W. 
Greathead, Companions of the Order of the Bath, 
and Mr. R. H. Hammett, M.Inst.C.E., chief engineer 
and secretary to Government (Irrigation), Bombay, 
a Companion of the Order of the Indian Empire. 
Sir E. V. Appleton, K.C.B., D.Sc., F.R.S., secretary, 
Department of Scientific and Industrial Research 
and Sir Vernon Thomson, Bt., K.B.E., Principal 
Shipping Adviser, Ministry of War , have 
been appointed to be Knights Grand Cross of the 
Order of the British Empire, and Engineer Rear- 
Admiral H. W. Wildish, C.B., C.B.E., to be a K.B.E. 
Among the recipients of the C.B.E., are Major 
H. P. M. Beames, M.Inst.C.E., M.I.Mech.E., chair- 
man of the Emergency Committee, County of 
Cheshire ; Mr. F. H. Bedford, Principal Director of 
Contracts and Chairman of the Contracts Board, 
Ministry of Supply; Mr. H. W. Botting, chief 
engineer officer, S.S. Queen Mary ; Engineer Rear- 
Admiral F. H. Buckmaster ; Mr. H. 8. Burn, lately 
head of the Production Division, Ministry of Pro- 
duction ; Mr. J. M. Collie, City Engineer, Sheffield ; 
Mr. W. C. M. Couch, M.I.E.E., Deputy Director of 
Electrical Engineering, Admiralty; Mr. G. R. 
Critchley, general manager, Liverpool and Glasgow 
Salvage Association; Engineer Captains G. F. 
Croker, H. Moy, O.B.E., and A. H. Parry, R.N. ; 
Brigadier (temp.) R. J. O. Dowse, A.M.I.Mech.E., 
late R.A.S.C.; Dr. 8. F. Dorey, M.Inst.C.E., 
M.I.Mech.E., Chief Engineer Surveyor, Lloyd’s 
Register of Shipping; Dr. P. Dunsheath, 0.B.E., 
M.1.E.E., chief engineer and director of W. T. 
Henley’s Telegraph Works Company, Limited ; 
Brigadier (temp.) J. H. Graham, A.M.I.Mech.E., 
late R.E.M.E.; Mr. H. R. Hepworth, M.Inst.C.E., 
lately Surveyor and Engineer to the West Riding 
County Council; Brigadier (temp.) H. E. Hopthrow, 
O.B.E., M.I.Mech.E., R.E.; -Brigadier (temp.) 
H. R. Howard, O.B.E., A.M.I.Mech.E., lateR.A.S.C. ; 
Captain (E) R. G. Murray, R.N.; Dr. R. E. Peierls, 
scientific consultant on atomic-bomb research ; Mr. 
A. J. Philpot, O.B.E., director of research and 
secretary, British Scientific Instrument Research 
Association ; Mr. J. D, Pratt, O.B.E., M.I.Chem.E., 
F.R.LC., director and , Association of 
British Chemical Manufacturers ; Dr. W. G. Radley, 





M.I.E.E., Controller of Research, Engineer-in-Chief’s 
Office, G.P.O.; Mr. C. G. H. Richardson, B.Sc. 
(Eng.), Wh.Ex., M.I.Mech.E., joint managing direc- 
tor, Ransome and Marles Bearing Company, 
Limited; Dr. F. E. Simon, F.R.S., reader in 
thermodynamics, University of Oxford ; Mr. Joseph 
Smith, chief designer, Vickers-Armstrongs Limited 
(Supermarine Works) ; Mr. E. Watson-Smyth, late 
Principal Assistant Secretary, Ministry of Labour 
and National Service; Mr. J. W. J. Townley, 
A.M.1.E.E., Borough Electrical Engineer and Mana- 
ger, West Ham; Mr. J. Wallace, Commodore Chief 
Engineer Officer, British India Steam Navigation 
Company, Limited; and Mr. J. P. Watson, 
M.Inst.C.E., City Engineer, Plymouth. 


ENGINEERING CENTENARIES OF 1946. 


The centenaries of engineers which fall in 1946 
recall, among other things, one of the greatest of 
engineering feats, the construction of the Simplon 
Tunnel, about 12} miles long and at one point 7,000 
ft. below the summit of Monte Leone. It was 
begun in 1893 and completed in 1906. Some of 
the great difficulties met with in its construction 
were referred to in a broadcast on October 25, 1942, 
by Professor (now Sir) Charles E. Inglis, F.R.S., who 
expressed the hope that those who passed through 
the tunnel would “call to mind that the forcing 
of this passage through the Alps is.probably the 
most courageous victory ever won by engineers in 
their never-ending conflicts with the forces of 
Nature.” The credit for the execution of this 
great work belongs to the German engineers, 
Albert Brandt and Karl Brandau, and the Swiss 
engineer, Dr. Eduard Locher. Brandt was born at 
Hamburg a century ago next September. He had 
studied at Ziirich Polytechnic and had gained 
experience on railway construction in various 
European countries before, in 1878 he joined hands 
with Brandau. Unfortunately, Brandt died in 1899 
at the age of 53, having seen only the first part of 
the great tunnel completed. Compressed air had 
been used in the earlier Alpine tunnel, the Mont 
Cenis, and it was through reading about its applica- 
tion there that led the famous American ineer, 
George Westinghouse (1846-1914), to invent his 
well-known compressed-air brake for railway rolling 
stock, an invention which revolutionised railway 
practice. Westinghouse took out over 100 patents 
in connection with brakes and founded works to 
manufacture braking mechanism, but he was known 
just as widely for his advocacy of the use of alter- 
nating current for power transmission and for the 
manufacture of both steam and hydraulic turbines 
and of electric generators. He was a great captain 
of industry, with an international reputation. Ina 
lesser degree, the same may. be said of the eminent 
French engineer, Gustave Canet (1846-1908), whose 
life was devoted to the improvement of artillery. 
From 1872 to 1881, Canet worked with Josiah 
Vavasseur at the London Ordnance Works, South- 
wark, but he then returned to France and ultimately 
became the director of the ordnance department of 
Schneider’s. In the summer of 1907, he was 
elected president of the Junior Institution of 
Engineers, and it was while still holding this position 
that he died. In his memory was established the 
Gustave Canet Memorial Lecture, delivered in every 
fourth year to that Institution. Just as the names 
of Brandt, Westinghouse and Canet recall great 
achievements in tunnelling, railway engineering and 
artillery, so those of Sir Philip Watts (1846-1926) 
and Engineer Vice-Admiral Sir John Durston 
(1846-1916) bring to mind the great progress that 
was made in warship construction about half a 
century ago. Watts was Director of Naval Con- 
struction at the Admiralty from 1902 to 1912 and 
was responsible for the design of the early Dread- 
nought battleships. Duréton held the office of 
Engineer-in-Chief of the Fleet from 1889 to 1907, 
during which period the water-tube boiler and the 
marine steam turbine superseded the cylindrical 
boiler and the reciprocating engine. Going back 
to the year 1746, the list of bicentenaries includes 
the names of three individuals, two French and 
one Italian, to whom science and i ing were 
indebted in many ways. Gaspard Monge (1746- 
1818) served his country in various spheres and made 
the world his debtor by the creation of descriptive 


geometry ; while his fellow-countryman, Jacques- 
Alexandre-César Charles (1746-1823), of ‘‘ Charles’s 
Law,” was the first to use h in a balloon, 
and in other directions also showed himself to be a 
physicist and experimentalist of distinction. Their 
.contemporary in Italy, Giovanni Battista Venturi 
(1746-1822), was a professor and engineer at Modena 
and made fruitful observations on the flow of water 
which led Clemens Herschel, of Holyoke, Massa- 
chusetts, to give the name of Venturi to his meter. 
These lists might be lengthened considerably, 
but it will be sufficient to add the names of two 
men who died in 1846. One was Dr. Ernst Alban, 
the German pioneer of the use of high-pressure 
steam in engines, who, as early as 1828, was using 
steam at 650 lb. per sq. in.,and the other was Francis 
Maceroni, aide-de-camp to, and biographer of, 
Murat, King of Naples. Maceroni came to England 
and is numbered among the pioneers of the steam 
road coach, though his promising experiments were 
frustrated by ill-conceived legislation. Maceroni 
and Squire’s carriage of 1833 had a water-tube 
boiler worked under forced draught. Several such 
carriages were built and attained speeds up to 
20 miles an hour. 


Tue Puysicat Socrety’s Exxrsirion. 


The thirtieth exhibition of scientific apparatus, 
organised by the Physical Society, was held this 
year at the Imperial College of Science and Tech- 
nology, South London, S8.W.7, on 
Tuesday, January 1, and the two following days. 
This was the first time that the exhibition, which was 
an annual event between 1920 and 1939 and also 
before the first World War, had taken place since the 
latter year and the interest taken in the develop- 
ments which have occurred in the intervening 
period, was well illustrated by the large attendance, 
especially on the opening day. The formal opening 
ceremony, over which Prof. David Brunt presided, 
was performed by Sir Stafford Cripps, M-P., 
President of the Board of Trade, who said 
that the Society was to be congratulated on 
organising the exhibition so soon after the cessation 
of hostilities. From personal experience he knew 
that British scientific instrument makers had served 
us well during the war and the exhibition therefore 
formed an excellent opportunity for enabling their 
ingenuity and the value of their products to be 
judged. We must not, however, repeat the folly 
we committed after the last war and allow our drive 
in scientific research to slow down. To ensure 
against this we must recruit an adequate number 
of trained men and women, raise the status of our 
scientists, so that it would equal that of any other 
section of the public; provide adequate facilities 
and accommodation, so that a happy mean some- 
where between the chromium plate and the string and 
sealing wax stages might be attained ; and render 
ourselves independent of others in the supply of the 
necessary instruments. If these. four conditions 
were insisted upon, we should be able to keep in the 
van of the industrial countries of the world. After 
a vote of thanks to Sir Stafford had been proposed 
by Professor G. I. Finch, chairman of the Exhibition 
Committee, a’tour of the exhibits was made. We 
propose to deal with a selection of the apparatus 
displayed in subsequent issues of ENGINEERING. 


CaprTaL EXPENDITURE FoR ELEctRiciTy SUPPLY. 
In March, 1944, the Electricity Commissioners 
directed a questionnaire to all electricity-supply 
undertakings asking for estimates of probable 
capital expenditure in the first five years after the 
termination of hostilities in Europe. This was 
referred to on page 193 of our 157th volume. The 
information that was furnished is presumably still 
available, but.a further questionnaire has now been 
issued asking for new returns of much the same 
character. This latest request is directed only to 
company undertakers, it being stated that the 
corresponding particulars from local authorities and 
joint boards will be collected by the Ministry of 
Health and the Scottish Home Department. The 
of the new inquiry is to assist in the imple- 
mentation of the Government’s policy of full employ- 
ment, of which a cardinal feature is that capital 
expenditure should be increased when there are indi- 





cations of a trade depression, instead of being 
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decreased, as has been the practice in the past. The 
new, procedure which has been adopted does not 
appear to beanimprovement on theold. Any system 
of expediting capital works in order to prevent unem- 
ployment, if it is to be effective, must have some 
regard to the nature both of the capital expenditure 
and the possible unemployment. Increase in a trunk- 
road programme would not be likely to stave off 
possible unemployment in the electrical-fittings 
trade. In these circumstances, it would seem desir- 
able to collect statistics covering the whole range of 
any particular type of industry and the formulation 
of a general policy would not appear likely to be 
assisted by arranging for the collection of the relevant 
information by different authorities which may quite 
likely present their returns in entirely different 
forms. The new questionnaire asks for information, 
covering 1946, to be furnished not later than 
February 1. What is required is a statement.of 
capital expenditure on land, buildings, civil- 
engineering works, and plant, the overall figures 
being divided into work in progress on February 1, 
or not started at that date. Expenditure on 
work in progress incurred before January 1, 1946, 
is not to be included. A figure for the cost of 
maintenance of existing capital works during the 
year should be included and a statement of the pro- 
portion of the total expenditure which is recoverable 
in respect of war damage should be furnished. A 
generally similar return for the years 1947 and 1948 
is asked for not later than August 1, 1946. 


Tue InstrruTion oF AUTOMOBILE ENGINEERS. 


At a meeting of the Institution of Automobile 
Engineers, held on January 1, 1946, at the Insti- 
tution of Mechanical Engineers, Storey’s-gate, 
London, S.W.1, a paper entitled ‘Some Problems 
in the Successful Development of a High-Duty 
Engine ” was read by Mr. A. Towle, Experimental 
Engineer to Messrs. Rolls-Royce Limited, Derby. 
After mentioning that a great expense is incurred 
when a modern high-power aero engine is run for 
protracted periods for test purposes, the author 
described methods of testing component parts in 
which special rigs are used in conjunction with 
electric motors of relatively low power. Meritorious 
performance in tests of this kind has been found a 
true indication of serviceability in flight operation. 
In opening the discussion, Mr. P. B. Chatterton, of 
Messrs. D. Napier and Son, Limited, remarked 
upon the difference between British and German 
engine development methods and expressed his 
preference for the British method, which was 
to adhere to a good basic design and concentrate 
on detail improvement rather than to be con- 
tinually redesigning the whole engine, which was 
the German practice. Air-Commodore F. R. 
Banks paid a’ warm tribute to the Rolls-Royce 
Merlin engine, saying that it was the outstanding 
engine of the war, and a striking testimony to the 
conservative British policy of striving for improve- 
ment rather than for innovation. The suggestion 
was made by Air-Commodore Banks that plain 
bearings might prove more satisfactory than ball 
bearings for superc rotors. Mr. Towle 
expressed some doubt regarding the ability of plain 
bearings to carry thrust loads, and said that an 
important advantage of the ball bearing was its 
ability to run for a brief period after being acci- 
dentally deprived of a supply of oil. 





CONTROL OF IRON AND STEEL.—The Minister of Supply 
has issued the Control of Iron and Steel (No. 46) Order, 
1945, and the Control of Bolts, Nuts, etc. (No. 9) Order, 
1945. The (No. 46) Order consolidates all previously 
subsisting Orders, except the Scrap Orders and the 
(No. 44) Order relating to the use of tin-plates in the 
production of certain articles. Both the new (No. 9) 
and (No. 46) Orders came into operation on December 31, 
1945. The main purpose of these Orders is to provide 
for higher raaximum prices in relation to current costs 
of production. The basis price of pig iron is increased by 
1l. & ton and, in general, the price increase on the main 
steel products is about 5 per cent. It has been possible, 
however, to reduce the price of motor-body sheets made 
in the strip mills by about 21. a ton. Other amendments 
are that iron ore, cinder and scale, are freed from price 
control and that restrictions on the acquisition and 


disposal for export, of springs and certain wire products 
are removed. 


LETTERS TO THE EDITOR. 


STAINLESS STEELS FOR TURBINE 
BLADING. 


To THe Eprror or ENGINEERING. 


Sir,—The very informative paper by Mr. J. H. G. 
Monypenny on “Stainless Steels for Turbine 
Blading,” presented to the Institute of Marine 
Engineers, which you reproduced on page 432, et 
seq, of your 160th volume, raises an important 
question regarding the essential mechanical pro- 
perties of turbine-blade steel which should be 
sought for long life: “Is high yield point of any 
particular value?” The writer would suggest that, 
for steels having equal immunity from inter- 
granular corrosion, a more important mechanical 
property than a high yield is a large plastic strain to 
the ultimate tensile strength, that is, a large exten- 
sion to the point where ing starts. 

It is considered that a turbine blade fails when 
the strain in the steel reaches that U.T.S. strain. 
It is true that the blade is so proportioned that 
theoretically the stress uhder service conditions 
will never reach the yield point, let alone its maxi- 
mum stress. In practice, however, the blade has 
to absorb energy as fluctuations in steam pressure 
and/or speed occur. The tiny elastic deformation 
of steel up to the yield point, whether the yield 
point is high or low, is negligible compared with the 
plastic deformation above the yield point, and the 
writer would suggest that, when a turbine is first 
run in, some plastic yield above the yield point 
occursin the blades. Far from being a disadvantage, 
this plastic stretch improves the quality of the blade 
to withstand elastically the further fluctuations in 
energy which will occur, particularly if the steel is 
one which possesses any “drop of the beam” 
characteristic like the stainless iron in Fig. 2 of 
Mr. Monypenny’s paper. 

Apart from corrosion, the blade will be everlasting, 
provided that the elastic deformation of the blade 
is sufficient to absorb the energy fluctuations without 
additional plastic strain. As, unfortunately, the 
elastic deformation is presumably not always 
adequate, the blade slowly ‘“‘ wears out” as the 
plastic strain is increased from time to time at 
some particular point of highest sttess by energy 
fluctuations. 

To understand this, it is necessary to differentiate 
clearly between strain and deformation. Deforma- 
tion is strain multiplied by the length over which 
the strain takes place. At the bottom of any 
incipient crack this length is negligible, so that the 
deformation is negligible there and any energy not 
absorbed by the rest of the blade strains the metal 
at the bottom of the crack to breaking point, and 
so the crack deepens. 

If the strain to the U.T.S. is considerable, an 
incipient crack will not deepen, because the energy 
up to a certain limit can be absorbed by the metal 
on either side of the crack ; but if the strain to the 
U.T.S. is small, the induced strain on either side 
of the crack is negligible and the whole of the 
fluctuation in energy has to be absorbed by straining 
the metal at the bottom of the crack. The result 
is that the metal is strained to the break point and 
the crack deepens. In such circumstances, a 
“ductile” turbine blade breaks with all the 
appearance of a brittle fracture. These are personal 
views, but sets of test results and the theory resulting 
therefrom upon which these views are founded 
are set out in a paper on “ Plasticity ” (January, 
1945), in the library of the Institution of Civil 


To measure the strain to the U.T.S., percentage 
elongations on two different gauge lengths (pre- 
ferably diameter x 4 and x 16) are required on 
the same diameter. An autographic load-extension 
diagram provides a check. The formula is: Strain 


_ Prli— Poly 
to U.T.S. = ry 
two measured percentage elongations divided by 
100, and L, and L, are the two gauge lengths. 

If the author of the paper would care to furnish 
percentage elongation measurements as described 


, where p, and p, are the 





above, also percentage reduction in area on the 








same bars and the extension scales of the stainless 
iron and Anka steel, respectively, in Fig. 2, on 
page 459 in your issue of November 30, 1945, I 
shall be pleased to communicate my view of the 
stress-strain data which can be derived from these 
measurements, 
Yours faithfully, 
A. C. Vivian, M.Inst.C.E. 
Britannic House, 
Finsbury-circus, London, E.C.2. 
December 14, 1945. 





A SIMPLE TEST OF SIGNIFICANCE. 
To THe Eprror oF ENGINEERING. 


Sm,—The unwary amateur of statistics might 
easily be misled by the letter from A. Mateur on 
page 452 of your issue of November 30. If the 
sets are very large, and of the same size, his test is 
the usual t-test in slightly modified form. If the 
sets are the same size but not very large, so that the 
standard deviations estimated from them are 
uncertain, his test is optimistic and the t-test should 
be used. For instance, with two sets of eight each, 
his coefficient 1-29 should be 1-49, and with smaller 
samples the error grows rapidly. 

If the sets are of different sizes, so that the stan- 
dard deviations of the means differ, A. Mateur’s 
argument is fallacious, for the most likely value 
of the true mean is not at the point between A, and 
A, which he hasassumed. For example, if o,= 2 o,, 
a difference between A, and A, will be significant 
if it exceeds \/5tc,. If the sets are large, t = 2-58, 
so that A,— A, must exceed 5-78 o,, whereas 
A. Mateur’s criterion is 1-29 (2 + 1) o,, or 3-87 o,. 
Of course, the error is still greater with small sets. 

The coefficient 0-78 in the last sentence of 
A. Mateur’s letter should be 0-98, but this is a trifle 
since his method is unsound. 

Yours faithfully, 


A. N. Brack, M.A. 
Engineering Laboratory, 
Parks-road, Oxford. 
December 6, 1945. 





INTRODUCTION TO THE THEORY 
OF LOCK NUTS. 


To THe Eprror or ENGINEERING. 


Sm,—I have read with interest and a little 
surprise the two articles in your issues of December 7 
and 14, 1945, by Dr. H. 8. Rowell, entitled ‘“* Intro- 
duction to the Theory of Lock Nuts.” In his con- 
cluding paragraph he states that his experiments 
were made some 16 years ago and, indeed, it is of 
the state of the art at that time, and not of to-day, 
that he writes. 

In the light of official work in many countries 
it is somewhat extraordinary to read that “ No 
attempt seems to have been made by scientific 
workers to analyse the causes that make nuts come 
loose or the conditions that would retard their 
slackening.” In fact, both in this country and the 
United States, complete and exacting specifications 
have been drawn up by the aviation authorities 
based on this very work, and it is thus no longer 
true that there is “‘ no scientific basis or rational 
technique for the guidance of inventors.” 

On the industrial side it is well known that the 
Simmonds Group of companies have been exhaus- 
tively investigating these problems in many coun- 
tries for the past twelve years, and as a result of 
their pioneer work the Simmonds elastic stop nut 
is widely accepted as superior to the older methods 
for locking nuts. Many thousands of millions of 
these have been used throughout industry and 
have given such excellent service that the Simmonds 
nut has now been adopted by modern manufacturers 
as standard In recent years, the Pinnacle 
nut, similar to the Simmonds nut but having a spring 
metal diaphragm in place of the fibre collar, has 
become available and is believed to be the only 
self-locking nut which fully meets both the British 
and American official specifications. The success 
of the Simmonds and Pinnacle nuts has been due, 
on the one hand, to their excellent technical charac- 
teristics and, on the other, to the great economies 
achieved by their users. In quite another sphere 
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is the Spire spring tension stop nut, known in 
America, where it was invented, as the Tinnerman 
speed nut, which has found wide favour throughout 
the light engineering industries. 

Within the Simmonds Group, therefore, not only 
are our scientists thoroughly conversant with the 
theory and practice of the locking problem but we 
now supply three types of self-locking nut which, 
between them, meet every requirement of industry. 

Yours faithfully, 
T. W. Bopren Harpy. 
For and on behalf of 
Smmonps AERocEssoRIEs Lrp. 
Great West-road, : 
Brentford, London. 
December 27, 1945. 





THE PAY OF SKILLED TRADESMEN. 
To THE Eprror or ENGINEERING. 


Smr,—With reference to the recently announced 
increases in Service pay, there is an aspect which 
deserves special public attention. The increases 
are not general, but selective. The pay of the 
skilled tradesman is apparently not to be increased 
at all; what has happened is that the pay of the 
less skilled man has been brought up towards the 
existing level of the more skilled man. The Service 
tradesman will wonder, perhaps, what he has done 
to be excluded from the benefits announced ; and 
perhaps he will wonder further why, in a ship of war 
at sea in time of war, he is classed as a non-combatant 
while the less skilled man alongside him is classed 
asacombatant. If prize money is an anachronism, 
surely this is worse—an unjust anomaly. 

However, from the national point of view there 
is @ more important disadvantage. The drive to 
level up monetary rewards as between skilled and 
unskilled workers in industry has already gained 
great momentum, and this momentum will probably 
be increased by the levelling up of Service pay. Will 
the youth of the country be attracted to the skilled 
trades, which require of their devotees years of 
persistent application and patient plodding, or will 
they prefer the easier way of the unskilled job ? 
There are those in this country who have seen 
something of the industrial potential overseas, 
and who feel that there is urgent need for improve- 
ment here, in many respects. What is to be the 
incentive to attract men into one of the essential 
links in the industrial chain, the skilled trade ? 

Yours faithfully, 
H. E. GuERRIER, 
Commander, R.N. (retd.) 
2p, Carlisle-place, 
London, 8.W.1. 
December 24, 1945. 





H.M.S. CARNARVON. 
To THe Eprror oF ENGINEERING. 


Simr,—In his article on ‘‘ H.M.S. Carnarvon,” on 
page 509 of your 160th volume (1945), Engineer 
Captain Smith stated that “ the shops of John Penn 
and Sons were . . . not on the riverside.” This is 
not quite correct; Messrs. Penns’ engine works 
were situated at Greenwich, within the triangle 
formed by Blackheath-road, Lewisham-road and 
John Penn-street, the main entrance being in the 
last-named street ; but the firm’s boiler works were 
right on the river front at the lower end of Watergate- 
street, Deptford, close by the works of Messrs. 
Humphrys, Tennant and Company. Penns’ also 
had the Evelyn Wharf, Church-street, Deptford, 
where lighter material was shipped or landed. On 
the wharf at their boiler works was a heavy steam 
crane with a long jib, for dealing with heavy 
of machinery or with boilers, which were loaded 
there into small vessels or lighters for shipment to 
other ports or abroad. Heavy pieces of machinery 
(up to 50 tons in weight) made at the Greenwich 
works were transported, usually by night, to the 
boiler works at Deptford by steam traction engines 
or by a team of up to 16 big shire horses; there 
they were lifted by the wharf crane into lighters. 

The engine works of Maudslay, Sons and Field 
were at Lambeth and their boiler works at East 
Greenwich, on the bend of the river above Blackwall 
Point and near to the present gas works there. The 


works of Messrs. Humphrys and Tennant were self- 
contained, but much smaller than the others in area. 
Those of Messrs. J. and G. Rennie were also on the 
south bank of the Thames, but considerably to the 
eastward of Penns’ and Humphrys and Tennant ; 
the site is now in the possession of the Tilbury Con- 
tracting and Dredging Company, Dreadnought 
Wharf. The facade of Penns’ boiler works and 
wharf was prominent from the river and, I think, 
is still to be seen. In quite recent years, the wharf 
crane previously mentioned was used to lift heavy 
weights from wharf to lighter and vice versa, for 
anyone who might need it. 

I served my apprenticeship with Messrs. John 
Penn and Sons inthe early ‘nineties and remained on 
the staff for some time after the firm was absorbed 
into the Thames Ironworks organisation and became 
known as the Thames Engineering Company. Dur- 
ing the whole of that time, the Deptford boiler works 
and Evelyn Wharf, Church-street, continued in use. 

Yours truly, 
E. H. Ryper, 
A.M.I.Mech.E. 
2, Broughton-road, 
Orpington, Kent. 
December 28, 1945. 





THE TRAINING OF MERCANTILE 
MARINE ENGINEERS. 


To THe Eprror oF ENGINEERING. 


Sm,—With reference to remarks in your issue 
of December 7, 1945, concerning the training of 
seafaring engineers, may I express a personal 
opinion? The passing of examinations before one 
is adjudged suitable to hold a particular job is 
becoming a veritable fetish. This trend may be 
justified in instances where the work is entirely 
technical, but I can find little excuse for making 
examination successes the one and only passport 
to a worthwhile berth. This is particularly true 
where marine enginéers are concerned. To run 
a ship’s propelling and auxiliary machinery 
and to repair it, in the event of a breakdown—is 
essentially a practical job of work, requiring adequate, 
but not academic, knowledge of the types of machi- 
nery involved, and how to get the best out of them. 

In the event of a breakdown, there is no round 
table conference in the “‘ Chief’s ” cabin to discuss 
ways and means; the job is considered in the 
engine-room, when immediate steps are taken to 
effect a repair that will get the ship to port under 
her own power. If spare parts are on board, well 
and good ; if not, they must be made, even if this 
means taking the required material from some 
temporarily-dispensable auxiliary plant. If it came 
to a competition between skill as a practical operat- 
ing engineer and skill in the examination room, I 
do not think the choice of most chief engineers 
would be long open to doubt. 

Many a man has had to give up the sea because, 
despite the fact that he has been an excellent 
engineer in every practical respect, he has failed 
in drawing or mathematics, and I venture to suggest 
that such men would have been worth no more to 
their respective companies if they had passed in 
those subjects. Furthermore, examinations exert 
an unfortunate influence on some people, with the 
result that they are below par at the testing time 
and do not do themselves justice. During my 
apprenticeship, the chief draughtsman quietly told 
me that “ It’s not how much he knows that should 
determine a man’s value, but how much of his 
knowledge that he can apply.” I have a feeling 
that men such as he might, with advantage, be 
entrusted with the preparation of certain engineering 
examination syllabuses. 

Yours truly, 
ENGINEER. 


December 28, 1945. 





ALTERNATING-CURRENT GEARED Motor UNITSs.—A 
new publication by Messrs. the English Electric Company, 
Limited, Queens House, Kingsway, London, W.C.2, gives 
details of that firm’s alternati rent g d motor 
units. These units are designed for outputs up to 
15 h.p., and for each output there is a choice of speed 
on the slow-speed shaft, ranging from 20 r.p.m. to 
500 r.p.m. The motors are of the squirrel-cage type and 








are secured to a gearbox by a flange. 
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—— 


MR. MAURICE F. G. WILSON. 


A preect link with some of the famous civil 
engineers of the early Nineteenth Century has 
been severed by the death, on December 23, of 
Mr. Maurice FitzGerald Wilson, who was a pupil 
of Sir John Coode, K.C.M.G., and for many years 
had been senior partner in the firm of consulting 
engineers now known as Messrs. Coode, Wilson, 
Vaughan-Lee and Gwyther, of Westminster. Mr. 
Wilson, who was nearly 88 years of age, was 
educated at Eton and at the Crystal Palace School 
of Engineering. After a short period at the Thames 
Tronworks, he was articled for three years to Sir 
John Coode, spending the greater part of his 
pupilage in South Africa on the harbour works at 
Table Bay and Port Elizabeth. From 1883 to 1886, 
he was engaged on constructional works at Tilbury 
docks, first with Messrs. Kirk and Randall, and 
subsequently with Messrs. Lucas and Aird. In 1888, 
he was appointed by Sir William Matthews, 
M.Inst.C.E., as resident engineer on the construction 
of the breakwater at St. Ives, Cornwall, and 
remained with the firm of Coode, Son and Matthews, 
and their successors, for the rest of his life, in the 
course of which he was concerned with, and for 
many years responsible for, the design and construc- 
tion of harbour works in many parts of the world. 

From 1892 to 1895, he was resident engineer on 
the dock works at Southampton; from 1896 to 
1905, engineer in charge of the survey for the 
Admiralty harbour at Dover, and subsequently 
in charge of its construction. He had been elected 
an associate-member of the Institution of Civil 
Engineers in 1884 and transferred to the grade of 
member nine years later, and, in 1906, was taken 
into partnership by Sir William Matthews. Even- 
tually, in 1924, on the death of the then senior 
partner in the firm, Sir Maurice Fitzmaurice, Mr. 
Wilson succeeded to that position. In addition to 
the works already mentioned, he was consultant 
for the Peterhead harbour of refuge, constructed 
for the Admiralty ; and, for the Crown Agents for 
the Colonies, he was engaged similarly on the 
wharves and docks at Singapore, the Johore cause- 
way which figured so prominently in the Japanese 
attack on the Singapore naval base, the Colombo 
harbour works, wharves, etc., at Kilindini, Lagos, 
and elsewhere. Other undertakings with which he 
was concerned included Fishguard “harbour, the 
Lyttleton and Gisborne harbours in New Zealand, 
dock extensions for the Mersey Docks and Harbour 
Board, and work for the Whangpoo Conservancy 
Board, Shanghai. Mr. Wilson was elected to the 
Council of the Institution of Civil Engineers in 
1928 and became senior vice-president of the 
Institution, but declined the office of president. 
He was made an honorary member in 1940. From 
1929 to 1933, he was in charge of the technical 
investigation of the proposed Severn Barrage, 
on which the 1933 report on this project was based ; 
and was chairman, from 1928 to 1933, of the General 
Council of the British Standards Institution, holding 
also the honorary office of life chairman of its 
Engineering Divisional Council. 





THE BATTERSEA GENERATING 
STATIONS OF THE LONDON 
POWER COMPANY. 


THE Battersea “A” station of the London Power 
Company commenced operation in September, 1933, 
and is equipped with two 69-MW and one 105-MW 
sets, which run at a speed of 1,500 r.p.m. This gives 
a total installed capacity of 243 MW, of which 15 MW 
is comprised in house-service sets. This plant is 
supplied with steam at a pressure of 570-600 Ib. per 
square inch and a temperature of 850-875 deg. F. from 
nine retort stoker-fired water-tube boilers, six of which 
have a capacity of 250,000 Ib. per hour each, while 
three have a capacity of 300,000 Ib. per hour each, 
giving a total capacity of 2,400,000 Ib. per hour. The 
feed temperature is 340-350 deg. F. and the vacuum 
29-29-1 in. of mercury. The basic regenerative cycle 
efficiency* (excluding plant efficiency) is about 43-5- 





* Twenty-Sixth Thomas Hawksley Lecture by Sir 
Leonard Pearce. ENGINEERING, vol. 149, page 263 (1940). 
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44-3 per cent. The thermal efficiencies obtained in the 
years up to the outbreak of war are shown in Table I. 
When the question of building the Battersea “ B” 
station was considered in 1936-38, an analysis of the 
capital cost, running cost, s available, and other 
shoes factors indicated that the load to be expected 
would justify an improvement in the steam conditions, 
so as to obtain increased efficiency. As a result, a 
one ure of 1,350-1,420 Ib. per square inch was 
and the temperature was raised to 950-965 deg. 
F., the feed temperature being 400-420 deg. F. and the 
vacuum 29-29-1 in. of mercury. This gives a basic 
regenerative efficiency of about 48-7-49-5 per cent., 
or an improvement of just over 11 per cent. on the 
“A” station conditions. 

The initial installation in the “ B”’ station consisted 
of 100 MW in two units. The first comprised a 16-MW 
set running at 3,000 r.p.m., which was supplied with 
steam at a pressure of 1,350 Ib. per square inch and a 
temperature of 950 deg. F. from two retort stoker-fired 
boilers, each of which had a maximum continuous 
rating of 550,000 Ib. per hour. This set exhausted at 
600 lb. per square inch to a secondary unit with a 
capacity of 78 MW and a speed of 1,500 r.p.m. There 
was also a 6-MW house set on the same shaft. Alter- 
natively, this secondary set could obtain steam from 
the “A” station at a pressure of 600 Ib. per square 


inch and a temperature of 875 deg. F. To ensure | t 


oxygen-free feed water under high steam pressure and 
temperature, all the feed water was age through a 
de-aerator before being discharged to the suction 
mains of the feed pump. 

We understand from Sir Leonard Pearce that the 
first extension to the “ B” station is now being put 
in hand. It will comprise a 60-MW set running at 
3,000 r.p.m. This be supplied with steam at a 
pressure of 1,350 Ib. per square inch and a temperature 
of 950 deg. F., from three retort stoker-fired water-tube 
boilers, each with an output of 320,000-400,000 
per hour. One of these boilers will also be provided 
with equipment to enable 20 per cent. of the coal 


TaBLe I. 











Thermal Efficiencies, Per Cent. 
Year 
On Kilowatt-Hours On Kilowatt-Hours 
Generated. Sent Out. 
1934 27-24 25-65 
1935 28-59 26-98 
1936 29-14 27-63 
1937 29-09 27-70 
1938 28-98 27-63 
| 








concerned to be burnt in pulverised form for experi- 
mental purposes. This is considered necessary in 
view of the poor quality of fuel which is now being 
sup This state of affairs has also influenced 
the design of the boilers, so as to ensure that hi 
availability will be maintained. The combustion 
chambers, which will be about 80 ft. high, will be lined 
on all sides by water tubes. These tubes will be 
arranged on a pitching corresponding to their external 
diameter, so that they will touch each other and thus 
give the maximum effective water-wall surface. 


vertical bank of widely-pitched bent tubes thro 
which the gases will pass in a horizontal direction after 
turning at right angles from the combustion chamber. 

The superheater, which will be of the vertical-tube 
pendent type, will be in three banks immedi- 
ately behind the boiler tubes. On leaving the super- 
heater, the gases will descend veitically down a flue 
and ascend through a five-bank horizontal-tube 
economiser. They will pass thence to a regenerative 
air heater and to fane with vane control before passing 
to the gas-washing plant. The use of inferior es 
of fuel in recent years has also increased the fouling 
of boiler surfaces and this has been accompanied by 
an increase in the amount of steam consumed for 
soot blowing. As the make-up produced by a single- 
effect bled-steam evaporator would have been insuffi- 
cient to make good this loss, a triple-effect thermo- 
compressor type of central evaporating plant, with an 
output of 45,J00 lb. per hour, will be installed in 
conjunction with the new set. 

The new turbine will consist of three cylinders on 
one shaft, the low-pressure cylinder being of the 
double-flow type and exhausting to twin condensers. 
Hydrogen cooling will be i d on the alternator 
and the maximum and economic rati will be the 
same. The exciter will be gear driven from the main 
shaft while, in place of the main-shaft driven house- 
service alternators, which have been used on the 
previous sets, there will be a separate 6-MW set. 

When the extension we have just described is com- 
pleted, space will be available in the “B” station 
for another 100-MW eet and three farther 320,000- 
400,000-Ib. boilers. This will bring the total capacity 
of the station up to 509 MW. 


ugh | of movement of the 





GUN TURRETS FOR AIRCRAFT. 


TuroveHout the war British aircraft were fitted 
with 0-303-in. calibre machine guns, although, towards 
the end, an craggy were under way for the adoption 
of a 0-5- in certain new types of aircraft. The 
“Lincoln ” bomber, an Avro machine developed just 
too late for combatant service, is fitted with twin 
0-5-in. guns in the nose and also in the tail. The nose 
and tail turrets differ from each other in many 
respects, but both are ucts of Messrs. Boulton Paul 
Aircraft, Limited, Wolverhampton. Satisfactory 
turrets for 0-5-in. guns were developed at a relatively 
early stage in the war and although they were not then 
adopted in British aircraft, they proved of interest 
to the Army and Navy Departments of the United 
States. Boulton Paul engineers played an important 
part in designing the power-operated gun turrets 
installed in American aire ration with 
American authorities having comme in connection 
with turrets for 0-303-in. calibre guns. The turrets 
for 0-5-in. guns are basically similar to those for 0-303- 
in. guns, but the structural details are Gifferent, and, in 
comparison with the lighter turrets, they are an im- 
provement, advantage having been taken of experience 
with the earlier designs to make some desirable detail 
alterations. The turret for the tail position is designated 

“'D,” and that for the nose position type “ F.” 
he type “D” turret, in which the gunner himself 
sits, is rotated by a hydraulic motor mounted on the 
underside of the turntable. The pinion driven by this 
motor engages, through an epicyclic reduction gear, 
with an inte -toothed gear ring which is carried on 
the fixed ring of the turret. The guns are elevated 
and depressed by a second hydraulic motor, which is 
also mounted on the underside of the turntable. 
The pinion of this motor engages through a gearbox 
with a horizontal shaft having a pinion at each end. 


Ib. | The two pinions engage toothed sectors.integral with 


the two gun chassis and thus operate the guns in 
unison. Hydraulic power for the two motors is supplied 
from a hydraulic generator which is driven by an 
electric motor, the generator and motor being carried 
on the underside of the turntable. The electric 
supply for this motor and for other services in the 
turret is derived from the aircraft accumulators and 
fed to the turret through slip rings mounted in its 


ybase at the centre of rotation. 


The rate of turret rotation, and also of gun elevation 
or depression, is controlled by varying the output 
of the hydraulic generator to the corresponding hydrau- 
lic motor. A vertical control column, held by the 
gunner, is linked to separate pump output lators 
on the generator in such a way that fore and aft move- 
ment regulates the output to the gun-elevating motor 
while side-to-side movement regulates the output 
to the turret-rotating motor. Thus backward move- 
ment of the column causes the guns to elevate and 
forward movement causes them to depress ; right-hand 


high | movement of the column causes the guns to move 


to the right and left-hand movement causes them 
to move to the left. If the control column is moved 
indiscriminately in any direction, the turret will rotate 
and the gun elevation change simultaneously, the rate 
of each movement being governed by the component 


The | displacements of the control column in the side-to-side 
convection surface of the boiler will constitute a single | an 


fore-and-aft directions respectively. The 
in elevation is from 45 deg. 
above the horizontal plane to 45 deg. below. The 
range of rotation of the turret with respect to the 
fore-and-aft centre line of the aircraft is up to 90 deg. 
each way. To enable the guns to be elevated or 
depressed, or the turret rotated, when power is not 
available, arrangements are vided for manual 
operation. The guns are fired electrically, and a firing 
button is fitted in the top of the controlcolumn. The rate 
of fire is approximately 750 rounds per minute per gun. 
Ammunition is carried in boxes in the fuselage and 
is led to the guns through ducts. Electrically-driven 
feed assisters are a on the ducts in the fuselage, 
one to each duct, and there is a second pair of electrical 
feed assisters in the turret. The operation of the feed 
assisters is automatic, the rate of feed of each ammuni- 
tion belt adjusting itself to suit the primary of the 
gun. Empty cartridge cases and links are ejected and 
discharged through a chute clear of the turret. A gyro- 
scopic gunsight, with pedal control for range correction, is 
mounted centrally in the turret and is connected by 
suitable linkage to the gun chassis. The oxygen supply 
for the gunner is taken from the aircraft main supply 
through a rotatable joint carried at the base of the slip- 
ring unit. A flow indicator, by which the gunner can 
check the oxygen supply from the aircraft, is mounted 
on the right-hand side of the control panel. Armour 


plate, mounted in front of the turret between the two 
gun chassis supports, gives protection to the gunner. 
All the components above the turret-ring level are 
enclosed by a glazed cupola which affords protection 
from the air flow while giving the widest possible 
field of vision. 

The Type “F” turret, for mounting two 0-5 in. 





Browning machine guns in the nose of the aircraft, is 
designed to allow both turret and bombsight to be 
operated Bigs member of the air crew, who thus 
combines the duties of gunner and bomb aimer. He 
occupies the normal bomb aimer’s seat, which does 
not rotate with the turret, but is fixed relatively to 
the main aircraft structure. The guns, ammunition 
boxes and power-drive components of the turret are 
located above the level of the mounting ring, which is 
im: above the bomb-aiming position. The 
controls, sight limkage and sight extend from the 
turret into the bomb-aimer’s compartment below, and 
the gunner sights through the transparent nose of the 
aircraft. The are mounted parallel ‘and close 
together on a central gun chassis, and a special recoil 
damper is fitted on the front of "each gun. The gun 
mountings are designed to permit quick release of the 
guns by the action of a single lever. The rate of fire 
is approximately 750 rounds per minute for each gun, 
and an ammunition supply of 275 rounds per gun is 
carried in the turret. turret structure is mounted 
on a ball-bearing ring, and there is a similar ring fixed 
to the aircraft decking underneath. This arrangement 
provides for rotation of the turret through an angle of 
up to 45 deg. on each side of the fore-and-aft centre 
line of the aircraft. The guns can be aimed w 

or downwards at any angle not exceeding 40 deg. from 
the horizontal. A hydraulic motor is used to supply 
the power for rotating the turret, and a ram s i 
the power for elevating and depressing the guns. th 
the motor and the ram are supplied from the hydraulic 
generator, which functions in a similar manner to the 
generator referred to above in connection with the 
tail turret. Both pumps of the generator are con- 
nected to the turret-control handles so that side-to-side 
movement of the latter causes rotation of the turret, 
while forward and backward movement depresses and 
elevates the guns. 

Ammunition is contained in two detachable boxes, 
one for each gun, located outboard of each of the two 
vertical members of the turret frame. Ammunition 
ducts guide the belts from the boxes to the sides of the 
gun chassis, and each incorporates a feed roller to lead 
the belt from the box into the duct. In addition, each 
has a large conical roller to twist the belt through the 
90 deg. made necessary by the relative positions of the 
boxes and the guns. Empty cartridge cases and links 
are ejected through apertures in the gun chassis into 
a conical drum attached to the underside of the cradle. 
The drum directs the empties into suitable containers 
below the ring level, and these are emptied ae 
quick-release doors. The cupola which encloses 
upper structure of the turret has a frame of angle 
members and is panelled with sheet metal, transparent 
panels not being necessary as sighting and searching 
are done through the windows in the bomb-aimer’s 
compartment. Inter-communication, call light and 
oxygen equipment are all installed in the aircraft nose, 
so that only two power leads have to be brought into 
the turret, and for this purpose trailing cables extend 
from the fuselage to the rear of the turret. 





ANNUALS AND REFERENCE BOOKS. 


The Universal Directory of Railway Officials and 
Railway Year Book, 1945-1946.—We have received 
from The Directory Publishing Company, Limited, 
33, Tothill-street, Westminster, S.W.1, a yy of the 
above publication, now in its 5lst year. "viening 
the 1943-44 edition we felt called upon to congratulate 
the editor of our contemporary, The Railway Gazette, 
and his collaborators, on producing so notable a reference 
book under war-time conditions. The difficulties of 
producing the present edition were, if anything, gre ste 
still, since the whole of the standing t 
by fire in November, 1944, and the whole of the pm 
had to be re-done. Advantage was taken of the 
delay that this occasioned, and also of the improved 
world situation, to make a very thorough revision. 
Owing to the restoration of communications that were 
interru during the war period, much information 
from foreign sources became available in time for 
incorporation in this new edition, which is therefore 
more complete and up to date than might have been 
expected. The statistical and other information, 
besides having been revised, includes four new articles 
entitled “The Railwa ny Companies Association,” “‘ The 
Rating of Railways,’ ba a Traffic in North 
America,” and “ ntine ilways and the Mitre 
Law.” price of which is 20s. net, is 
provided, as usual, with an index to countries, a general 
index and a personal index of railway officials. 





COLLIERY-TUB HANDLING EQUIPMENT.—Messrs. West- 
inghouse Brake and Signal Company, Limited, 82, York- 
way, London, N.1, have sent us a copy of a recently- 
issued publication entitled More Coal, in which their 
colliery tub-handling equipment is fully described and 
illustrated. The subjects dealt with include pneumatic 
control and safety appliances. 
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SMALL SEMI-CRAWLER TRACTOR. 


MESSRS. MECHANICAL HORTICULTURAL IMPLEMENTS, LIMITED, LONDON. 








Fig. 2. Tractor ARRANGED FOR RIDGING. 
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THE * ATOM ”’? SEMI-CRAWLER 
TRACTOR. 


Tue ordinary agricultural tractor has proved so 
valuable for large-acreage work, especially during the 
war, that it is scarcely surprising to find that a similar 
power-unit has been developed for the lighter work 
involved in the cultivation of small-holdings, market- 
gardens, and the like. This novel and interesting 
machine, called the “‘ Atom” tractor on account of 
its small size, is illustrated in Figs. 1 to 3, and is manu- 
factured by Messrs. Mechanical Horticultural Imple- 
ments, Limited, 116, Old Broad-street, London, E.C.2. 
We understand that it is now coming into production 
after having successfully withstood exacting tests. 
The machine is not merely a copy of the normal agricul- 
tural tractor on a small scale, since this is usually a 
four-wheeled vehicle, while the Atom tractor has a 
single crawler track in front and two trailing wheels in 
the rear. This construction can be seen in Fig. 1, in 
which a portion of the track is visible immediately 
under the operator. In this view cultivation is being 
carried out by front and rear tines in a straight line, 
so that the method of steering the tractor may not 
be clear. It will be evident from Fig. 2, however, 
that the machine is guided round a curve by turning 
the crawler track to make the desired angle with the 
longitudinal centre line. The crawler may be set at 
right angles to this line, when the tractor can be turned 
in a circle of a radius less than its overall length. It 
may be mentioned here that the tractor cannot be 
used for ploughing; the attachment seen at the rear 
in Figs. 2 and 3, is a coulter and shares for ridging. 
In this connection it should be noted that the imple- 
ment in use, whether it be tines or discs for cultivation, 
coulter and shares for ridging, attachments for inter- 
row hoeing or inter-row cultivation, or a roller, is 
fitted to the frame of the tractor and not to a drawbar 
as in the ordinary tractor. The frame is not free to 
swivel in the vertical plane, though it has, of course, 
full freedom to swing in the horizontal plane. This 
arrangement enables the tractor to travel on an even 
keel and avoids the risk of it being turned over back- 
wards by the reaction of the implement. 

The crawler track is mounted on two wheels, one of 
which is chain-driven by the engine while the other 
is an idler. The driving wheel is carried in a deep 
stiff girder and the idler in brackets attached to the 
girder. The track is designed to go between plants 
set as close together as 12 in. between the rows, and 
the back axle, shown in Fig. 3, is telescopic, an arrange- 
ment which enables the rear wheels to be set at any 
desired distance apart between 3 ft. and 4 ft., from centre 
to centre of the wheel tracks. The machine can, 
therefore, work between any crops the rows of which 
have been planted 12 in. or more apart. The total 
weight is 5 ewt., and that portion carried by the crawler 
gives a track load of 8 Ib. per square inch. This nor- 
mally gives sufficient adhesion for a “‘ drawbar pull ” 
of approximately 500 lb. The weight of the operator, 
who rides on the machine, of course, increases the 
track load, while it can be added to when, say, ridging 
is to be done, by a weight attached to the front of the 
track girder, as seen in Figs. 2 and 3. For other 
purposes, such as the tine cultivation seen in progress 
in Fig. 1, the additional weight is not necessary. 
The overall length of the machine is 6 ft. 3 in., and 
its height is 3 ft. 8 in.; the overall width, of course, 
varies with the setting of the rear wheels and may 
be anything between the minimum of 3 ft. 4 in. and 
the maximum of 4 ft. 4 in. 

Power is derived from a single-cylinder four-stroke 
air-cooled petrol engine with a cylinder capacity of 
250 cc. It develops 3 h.p. at 2,500 r.p.m., and under 
normal working conditions, its consumption should 
not exceed 2} pints of petrol per hour. The fuel 
is carried in a cylindrical tank in front of the steering 
wheel, holding one gallon, which is sufficient for 
nearly 3} hours’ continuous work without refuelling. 
As will be evident from the illustrations, the air- 
cooling is effected by means of a fan and ducts. Lubri- 
cation is by splash, the oil being carried in a large 
sump underneath the crankcase; the sump is pro- 
vided with fins in order to assist cooling. Ignition 
is by means of a flywheel magneto situated between 
the fan and the crankcase. Transmission from the 
engine to the track is through a single dry-plate clutch, 
a two-speed gearbox and a heavy-duty roller chain. 
All the gears have machine-cut teeth, hardened and 
ground. Both the gears and the chain are wholly 
enclosed and run in oil baths. The low gear gives a 
machine speed of 1 m.p.h., and the high gear one of 
2 to 3 m.p.h., these figures being approximate, and 
depending on the work being done. The utility 
of the machine is increased by the provision of a power 
take-off shaft running at 600 r.p.m., to which a belt 
pulley may be fitted. The tractor can, therefore, be 
used to drive such machines as spray pumps ; it is 
also capable of hauling spray tanks, water tanks, etc. 
The construction of the steering gear and the frame is 
shown in Figs. 2 and 3. 
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ABRASIVE-WHEEL CUTTING OF 
NON-METALLIC MATERIALS. 


Sueets of such non-metallic materials as paper and 
asbestos fabric loaded with synthetic resins, ebonite, 
loaded ebonite and other insulating materials, can be, 
and often are, cut by the ordinary metal-cutting cir- 
cular saw, but they are apt to cause rapid wear on 
the saw, while the of the cut may be roughened 
and burred. Messrs. d Herbert, Limited, Coventry, 
have, therefore, recently introduced a machine with a 
rotating disc of abrasive material mounted, with its 
axis horizontal, on a base, having a sliding. table 
carrying the material to be cut, the machine resem- 
bling in general appearance an ordinary wood-cutting 
circular saw rake The machine is known by the 
term “ Abrasaw,” which is sufficiently descriptive of 
its function. Its normal capacity is such that sheet 
material up to 1 in. thick can be cut for a length of 
48 in. at one setting. The wheels usually employed 
are either 12 in. or 14 in. in diameter by ¥ in. thick, 
and are driven by V-ropes from a 10-h.p. motor, the 
pulley equipment for both sizes of wheel giving a 
peripheral speed of 15,000 ft. per minute. On certain 
classes of work a wheel 16 in. in diameter may be 
employed, when the maximum thickness that can be 
cut is 1} in. 

The wheel spindle is mounted in anti-friction bearings 
and is of the quill type, similar to that used on grinding 
machines. It can be withdrawn bodily from the 
machine and its sleeve is completely sealed and forms 
an oil bath for the bearings. The driven pulley, etc., 
lies, of course, below the table and the motor is mounted, 
together with the wheel-spindle housing, on a hinged 
cast-iron frame, within the machine base. This arrange- 
ment permits the projecting part of the wheel to be 
arranged at varying heights above the table top. The 
electrical equipment supplied is for three-phase current 
at 400-440 volts and 50 cycles. Starting and stopping 
is by push-button. The table actually consists of two 
parts. One of these is not capable of longitudinal 
traverse, but is hinged to afford access to the wheel 
and flanges, its edge being recessed in way of the wheel. 
The other, and main, table has one edge almost abutting 
on the hinged table and is mounted on hardened-steel 
balls running in ground steel V-ways. The ways are 
automatically wiped clear of dust by the longitudinal 
movement of the table, this movement being made by 
hand to give a rate of feed appropriate to the thickness 
and nature of the material being cut. It is stated that 
cutting is usually done at feed rates ranging from 1 in. 
to 4 in. per second. 

The projecting part of the disc is covered, except for 
a space depending on the thickness of the material, by 
a strong guard. This guard is carried on an overarm 
attached to a bracket at the end of the base of the 
machine. It is, of course, adjustable in height above 
the table top and is, moreover, provided with adjustable 
holding-down rollers immediately fore and aft of the 
cutting disc. The overarm also carries a lamp, shaded 
so as to give direct illumination of the cutting area. 
The part of the dise below the table is enclosed in a 
duct connected by a pipe to an exhaust unit mounted 
on a separate base. The cut made by the abrasive 
wheel is sharp and accurate, and, in consequence, the 
dust produced is very fine. The dust is sometimes 
inflammable and gives off noxious fumes, so that a 
conventional exhaust system is unsatisfactory. The 
dust and fumes are extracted from the duct by a fan, 
driven by an enclosed motor, in the exhaust unit. 
The dust impinges on a chute which comprises a series 
of cascades over which water is circulated by a small 
motor-driven pump. The dust thus entrained in 
the water is collected as sludge in a sump, whence it is 
removed in a wheeled tank provided for that purpose. 
A connection is provided on the top of the exhaust unit 
for an outlet pipe to enable the fumes to escape. 





IMPROVED HEENAN COOLER.—Messrs. Heenan and 
Froude, Limited, Worcester, have recently introduced 
a@ new model of their water cooler, which is also used for 
cooling quenching oil in heat-treatment shops in addition 
to its more usual applications. This is known.as the 
P-type cooler and follows the general lines of the firm’s 
T-type cooler, but incorporates some new features 
which are claimed to result in lower first cost, reduced 
power consumption, and greater ease of maintenance. 
The cooler, as previously, is of all-metal construction 
incorporating forced draught, which is now provided 
by a high-efficiency axial-flow fan in place of the centri- 
fugal fan hitherto employed. Differences have been 
made, also in the sizes and construction of the cooling 
screens, the means of access to the distribution troughs, 
and other points. For cooling quenching oil the air 
is used to cool the oil directly, no water being 
required. In certain cases in which, owing to its 
nature, the cooling fluid must be kept in a closed circuit, 
a tubular heat exchanger is employed and the water 
of the secondary circuit is re-cooled continuously in the 
P-type cooler. 





LABOUR NOTES. 


THE Ministry of Labour and National Service states 
that an acute shortage of employees in iron foundries is 
seriously delaying the production of light castings for 
the housing programme (such as i 


non-ferrous a Stoah foes 


released from such work, will be directe 
foundries, subject to the usual right, of The 
work to which they will be directed will justify defer- 
ment of call-up for military service. This step, it is 
explained, is the result of a recommendation of acom- 
mittee on special methods of recruitment to iron’ 
foundries recently set up by the Minister of Labour and 
National Service. The number of men needed for iron 


founding cannot be exactlyestimated, but is certainly of | 


the order of 35,000, of whom 15,000 are needed for 
builders’ castings. 

The following editorial note a in a recent issue 
of Man and Metal, the oumalet ae Tron and Steel 
Traders Confederation :—‘‘ The statement by Mr. Mor- 
rison in the House of Commons on the Government’s 
intentions regarding the steel industry should remove 
some of the uncertainty, which is said to have made 
some firms hesitant about going on with their develop- 
ment plans. Some of the large firms, however, have 
proceeded with theirs, irrespective of what the ultimate 
decision of the Government will be.” 








“In effect,” the writer continues, “‘ the owners have 
been asked to submit their development schemes for 
examination. These will probably be judged by the 
extent to which they will put the ind in a position 
to meet the future likely to be made upon it, 
and the degree to which it can be made to serve the 
national interest under its mt ownership. No one 
will dispute the wisdom of this approach, because the 
question of nati ing the iron and steel industry, 
with its varying sections and the wide variety of its 
products, must be a more complicated affair the 
nationalising of the mining or the railway industry. 
However, the onus is placed upon the owners to demon- 
strate that an important basic industry like this can be 
left safely in private hands.” “ 


The official cost-of-living index figure on December 1, 

1945, was 103 points poms ow te of July, 1914, 

as wi position a 

month earlier. index figure of food prices also 

remained unchanged at 69 points above the level of 
July, 1914. 

The Cotton Conciliation Committee, under the chair- 
manship of Sir Charles Doughty, K.C., met recently in 
Manchester to hear a claim made on behalf of 120,000 
operatives in the weaving section of the cotton industry 
for a wage increase of 7} per cent. on current rates. 
After the hearing, Sir Charles Doughty explained that 
owing to the difficulty of calculating a 7} per cent. 
increase, the application was put forward on the basis of 
a 10 per cent. increase on existing base rates which was 
equivalent to the original claim. The committee 
granted the wage advance on these terms, and the 
increase will be paid on the first pay day in February. 





Following on the recently completed survey of the |. 


gas industry, the National Joint Industrial Council has 
agreed on important changes affecting wages and work- 
ing conditions. A six-shift week is to be introduced 
for shift workers as soon as the labour position permits. 
As from the beginning of 1946 improved overtime rates 
are in operation. All time worked by time-workers 
(other than on Sundays) over and above 47 hours in 
any pay week, is to be paid for at the rate of time and a 
quarter for the first two hours and, after that, at the rate 
of time and a half. Double time is to be paid for 
Sunday work. 





For both shift workers and day workers the annual 
paid holiday is to be one day for each two complete 
calendar months of service. Bank, statutary, customary 
and proclaimed holidays are to be provided for by 
regional agreements. The council has further decided 
that all gas undertakings shall adopt a sick-pay scheme 
on:certain specified lines, unless they are already operat-. 
ing more favourable schemes. 


Sir Harold Morris, K.C., President of the Industrial 
Court, has retired from the position after 20: 
service, and the Minister of Labout and. Natiomlt Ser 
vice has appointed Sir John Forster, chairman of the 
National Arbitration Tribunal to succeed him. Sir 
John Forster will no longer sit regularly as chairman of 


the National Arbitration Tribunal, but will preside 
when cases under Part 3 of the Conditions of Employ- 
ment and National Arbitration Order are before it. 





Manual workers in the electricity supply are 
i bonus increase of a penny an hour 
from th bginning of the 

. the 

pay week following the first pay day in November and 
the beginning of the Ast. pe 


. Percentage increases 
or apprentices, probationers 


J 
! 





The ‘quota echeme under the Disabled Persons (Em- 
ployment) Act is to take effect on March 1, and, accord- 
i Mirister of Labour and National Service, the 


the 
quota will be, to begin with, 2 percent. From March 1, 
therefore, 


employers with fewer than 2 per cent. of 
registered will, of course, count—will have to fill 


z 
$ 


disabled among their employees—only those 


disabled men. The quota is expected, the Manchester 
Ghéardian says, to go up to 3 per cent. before it has been 
long in operation; it has been started at a low level 
because registration has been slow. 





The Disabled Persons (Employment) Act applies to 
all employers with 20 or more employees, but the 
quota remains at 2 per cent. it will affect only those 
‘with 25.or more. An em may not dis a 

disabled person “ without reasonable cause ” 
if he is below his quota, or if the discharge would bring 
him below it. 





The executive of the National Union of Mineworkers 
have decided to claim a fortnight’s annual holiday with 
pay instead of hes poy week. A special committee 

been appointed by it to review wages and working 
conditions with a view to the drafting of a charter for 
the industry. Wage generally are stabilised 
until, at least, the of 1948 under the last agree- 
ment, but there is believed to be many directions in 
which conditions could be made more attractive long 
before that date. 

In the course of a long statement on the coal position, 
the executive of the National Union of Mineworkers say 
that the fall in man-power has drastically changed the 
disposition of those employed in the industry. The 
ratio of face workers has fallen in South Wales from 
_ ~llpees, 36-5 in the first six months of 1945, 

this tendency, in varying degree, is present in all 
coal-fields. The result is output reduction per man- 
shift far in excess of those represented by the actual fall 
in overall personnel. 


The statement, further on, points out that in spite 
of all that has been said about absenteeism, the average 
time worked by the available effective man-power was 
at the rate of 5-53 shifts a week, which was as high as 
the possible working in 1939, when the actual time 
worked was 5-15 shifts a week. Only a minority, it is 
claimed, are absent from work without just cause. 





Under an agreement between the British Federation 
of Master Printers, the Newspaper Society, and the 
Printing and Kindred Trades eration, an increase 
In _ ral frinting od bind aio d ie io in 

gene and binding industries, in 
the provincial newspaper industry, men will receive 
an increase in their weekly wages of 8s. 6d.; women 
will receive 7s. 6d., and juniors 4s. A clause in the 
agreement provides for the stabilisation of wages until 
June 30, 1947, if the cost of living remains at its present, 
or approximately its present, figure, but the clause 
does not preclude an a) tion from the Federation 
before that date for a r working week, or for an 
alteration of the present agreement on the subject 
of holidays. AB: 

The parties have also agreed to set up a joint com- 
mittee, the employers and the unions, 
to watch unemployment in the industry, and make 
recommendations to deal with it before it becomes 
substantial. The costing department of the Master 
Printers’ Federation reckons that the agreement repre- 
sents an ave increase on current wages of approxi- 
mately 10-3 per cent., and that the consequent average 
increase in the cost of printing (excluding materials and 
outwork) will amount to 5-45 percent. Nearly 200,000 





employees are covered by the agreement. 


i ttm tie Rin a i ie 
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DEVELOPMENTS IN PLUNGE-CUT 
CENTRELESS GRINDING. 


Tue plunge-cut method of centreless grinding, 
adopted for finishing parts having a shoulder or a collar 
at one end, such, for example, as an ordinary bolt, or a 
spring-loaded valve spindle with a flange, is satisfactory 
on the normal plunge-cut centreless grinding machine, 
since as soon as the control wheel is retracted the part 
can be ejected without trouble. This withdrawal, 
however, is commonly effected by a lever and is rarely 
greater than yy in. The experience of Messrs. Arthur 
Scrivener, Limited, Tyburn-road, Birmingham, in the 
manufacture of centreless grinding machines has led 
them to study the subject in connection with the 
grinding of parts which have a narrow central collar 
of considerable diameter, those which have a flange 
at each end, those which have a body of relatively 
large diameter with both ends sharply conical, or 
similar awkward contours. At first sight all that 
would seem to be required to adapt the ordinary plunge 
grinder for this type of work would be alterations to 
the wheel-traversing lever mechanism to increase the 
gap to one large enough to enable the parts to be ejected. 

This procedure has, however, several disadvantages. 
In the first place it would greatly increase the physical 
labour of operating a plunge-grinder, which, since it is 
manually performed, is already considerable. Secondly, 
an increase of wheel traverse would render it difficult 
for the operator to judge correctly the force he should 
apply for the stock removal part of the stroke after 
he had made a rapid approach traverse in order to 
cut down lost time, this disability being probably 
accompanied by greater wheel wear than was normal. 
In the third ho the output of the machine would 
be reduced, as the time to grind each piece would 
inevitably be increased, even if only by a small amount 
per piece. Messrs. Scrivener have, therefore, developed 
the “controlled cycle” method of operation which 
enables work having deeply formed contours to be 
ground and ejected automatically without difficulty. 
At present, the new, and patented, mechanism is incor- 
porated in both the No. 1 and the No. 2 Scrivener 
centreless grinding machines. Plunge grinding by the 
controlled cycle implies that the advance of the control 
wheel and the work on to the grinding wheel, the 
removal of the desired amount of stock at a predeter- 
mined rate, the ejection of the finish-ground piece with 
the opening up of the wheels for the reception of the 
next piece are all performed automatically, and there- 
fore without physical effort, at any rate up to 1,000 
complete cycles per hour. 

The advance of the wheel and the rate of stock 
removal are controlled by means of a profiled cam 
plate and a hydraulically-operated slide, the mechanism 
being integral with the machine. The cam plate is 
reciprocated under a “stylus” which controls the 
hydraulic slide. The forward movement of the plate 
results in a rapid movement of the wheel up to the 
work, followed by a gradual and strictly-controlled 
rate of stock removal, followed by a “ dwell” period, 
after which the plate makes its return stroke at twice 
the forward speed. On the return stroke a trip on 
the ejector mechanism i; operated, the finished work 
is discharged, and the machine comes to rest with 
the wheels open ready for the next piece. The 
maximum opening between the control and grinding 
wheels is 1 in., a considerable advance on the 0-060 in. 
of the normal plunge-grinding machine. It will be 
clear that, with the full controlled cycle, the operator 
has only to insert the new piece and start the machine 
by a touch on a lever; thereafter the grinding cycle is 
wholly automatic. Either the No. 1 or No. 2 machine 
can, however, be fitted with a hopper for the work to 
be ground. This arrangement is known as the “ con- 
trolled cycle, auto” type, and with it the only duty 
required of the operator is to keep the hopper charged, 
the whole process of plunge grinding b:ing then 
entirly automatic. Another alternative is known 
as the “controlled cycle, manual” type. With this 
arrangement the final “ dwell” of the wheels on the 
work is under the control of the operator, and parts, 
from which the amount of stock to be removed varies 
greatly, can be dealt with. With the exception of the 
two machines mentioned above the other model of 
centreless grinding machines made by Messrs. Scrivener 
are unaltered and are still available for the specific 
classes of work for which they were designed. 





DESTRUCTION OF GERMAN War Gas Srocks.—The 
Allied Control Commission have announced that nearly 
all of the 115,000 tons of German gas bombs, shells 
and mines found in the British zone of Germany have 
now been destroyed. Most of the mustard gas was 
burned by being pumped into shallow ponds filled with 
bleaching powder; as soon as the gas touches the 
powder, it bursts into flame and slowly burns away. 
About three-quarters of the shells and bombs—70,000 
tons in all—have been loaded into burned-out ships and 
sunk in the Skagerrak in 300 fathoms of water. 


TEAM WORK IN RESEARCH.* 
By Dr. C. H. Lanpzr. 


Tue trend of research, and still more so of the appli- 
cation of research to industry, during the inter-war 
period, demanded, as never fore, the co-operation 
of men trained in the different branches of science. 
The lone researcher will probably always fulfil an 
important role, but many problems are beyond the 
ra aan of any single worker, and can only be success- 
fully explored by a competent, or even a brilliant, 
leader, assisted by engineers, physicists, chemists, etc., 
with first-rate fundamental training. The research 
team is the logical outcome of the individual worker. 
The director should, above all, possess that critical 
sense which is based on a wide experience and broad 
knowledge of scientific work. His team, among them, 
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should have a detailed acquaintance with the principal 
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sciences, and, indeed,esome of them may be men of 
greater scientific standing than their leader. The 
position of the director may thus be a difficult one, 
and call'for great tact and knowledge of men and 
affairs, as well as for sufficient er knowledge of 
the various sciences to enable him to follow the reason- 
ing of the individual members of his team. 

My first eee of team work requiring the 
co-operation of various sciences occurred in connection 
with an inquiry into the conditions of heating and 
ventilation in textile mills and factories. In 1909, 
Lancashire weavers threatened to strike unless the 
practice of distributing live steam into the atmosphere 
of bo ie sheds was stopped. The operatives com- 
plained of two causes of physical discomfort due to 


* The 1945 Melchett Lecture, delivered to thé Insti- 
tute of Fuel at a meeting held in London on October 17. 
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high humidity : firstly, that, on account of their clothes 
being damped by the steam, they were rendered 
nee, Mw susceptible to the contraction of coughs, 
colds, lung diseases and rheumatism; and, secondly, 
that the effect of working in a hot moist atmosphere 
left a feeling of exhaustion at the end of the day, and 
was sage overt conducive to an indifferent state of 
health. Inquiries into the physiological effects of high 
humidity and temperature were made, data being 
obtai from experts in other trades, and also from 
medical research carried out on the operatives of the 
weaving industry. The general conclusions were that 
the ily discomfort or to health depends on 
the wet-bulb temperature only, that it begins to be 
felt at or about 75 deg. F. wet bulb, and becomes more 
serious as the wet-bulb tem ture rises, until at 
about 90 deg. F. wet bulb there is grave danger of 
collapse. 
The committee’s findings led to the P sae J of the 
tton Cloth Factories) Act, 
1911, under which the Secretary of State was empowered 
to make certain regulations, which came into force in 
1912. One of the most important of these was that 
“There shall be no artificial humidification in any 
humid shed when the wet-bulb reading of the hygro- 
meter exceeds 75 Na 
In 1912, another committee was appointed, to 
investigate the conditions in linen mills and ries 
where the requirements of high humidity are even 
more onerous than those of cotton manufacturing. 
The experimental work in both the cotton and linen 


TABLE I.—Valwes of the Heat Loss from 1-in. Diameter 
Metal Surfaces Covered with Various Materials, in Air at 
60 Deg. F. (1909). 











Heat Loss 
Per Hr. in 
Thick- B.Th.U. | Percentage 
ness Weight |Per Deg. F.) Efficiency 
Material. of Per Ft. | Per > Ft.| at 100 Lb. 
Cover- Run. m 
ing. Lb. External | Pressure. 
In. Pi 
Surface. 
Sectional cork 1-75 1-4 0-407 88 
wool .. ae 1-3 2-6 0-461 87 
Silk waste .. Ja 1-3 2-1 0-461 87 
Slag wool and air 
space a ~ 1-3 2-8 0-504 86 
Silk waste and air 
space c. ns 1-3 2-3 0-504 86 
Sectional cork and 
airspace .. - 1-3 1-1 0-504 86 
Hair felt with layer 
3 . a 1-3 2-7 0-547 84 
pe iat i i . 
Slag-wool fabric 1:3 2-5 0-561 84 
Slog wool covered 
with woollen felt 1-3 2-1 0-561 8&4 
Sectional magnesia . . 1-5 - 0-583 83 
Cellular asbestos 1-3 2-0 0-612 83 
Hair felt a 0-5 o 0-673 80 
Magpie | 12 | £3] Sam |B 
c : ‘ t 
Mie plashe 1-4 2-6 0-900 75 
Magnesia rope 0-0 0-8 1-27 64 
Asbestos rope 0-7 1-9 1-98 44 




















industries was directed to an assessment of the amount 
of heat entering from various sources and an investi- 
gation of various methods of checking this, and also 
of removing heat when entry could not be prevented. 
The curves in Figs. 1, 2 and 3 are characteristic of 
the temperature variations in a hot weaving shed, 
a cool weaving shed, and a wet-spinning mill, respec- 
tively. In a wet-spinning mill, the yarn is passed 
through troughs containing water heated by steam, 
the minimum temperature being reached at about 
4.30 a.m., after which a rise occurs owing to the steam 
being turned on in the troughs. A fall takes place 
when work, and consequently the ventilating system, 
is started. The temperature then varies irregularly 
during the day, and again rises when work ceases, 
owing to the stoppage of ventilation. 

Fig. 4 summarises the amount of heat from the 
various sources and also the cooling effect of venti- 
lating air, etc. A most interesting point arises, 
namely, that the discomfort e ienced was not due 
to the steam, but to imperfect ing, bodily heat of 
operatives, and, most of all, to the mechanical work 
necessary to drive the machinery. Little could be 
done about bodily heat and machinery heat, but there 
was obvious room for improvement in heat insulation. 
As a result, an investigation was undertaken to deter- 
mine the best lagging and to establish a standard 
efficiency to which all laggings should conform. Manu- 
facturers were invited to co-operate in the work, and 
the qualities of pipe-clothing materials covering prac- 
tically the whole range in commercial use at that time 
(1909) were determined. They are given in Table I, on 
this page. 
From these data, the committee made recommenda- 
tions for pipe coverings. Three testing authorities 
were appointed for Great Britain, namely, the National 
Physical Laboratory, the Whitworth Engineering 
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Laboratory of Manchester University, and the Edin- 
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burgh University Engineering Laboratory. All the 
manufacturers oh had supplied sgt which were 
proved to have an efficiency of 80 per cent. and over 
were granted certificates for ing conforming to the 
sample tested. Many of the makers who failed by a 
small margin also, by improvements in quality or slight 
increases in thickness, obtained the i certificate 
for certain of their coverings. The introduction of this 
standard of efficiency for coverings installed in weavi 
sheds undoubtedly reacted in favour of a 
adoption of better laggings throughout the textile trade. 

In 1920, on becoming associated with the Fuel 
Research Board, I saw immediately that the success 
of much of the work suggested would depend upon 
obtaining a greater knowledge of heat transfer. On 
succeeding to the directorship in 1923, I gathered 
together a small team of research workers to study 
the widely expanding literature and to undertake 
further experimental work. Dr. M. Fishenden and 
Dr. O. A. Saunders were put in charge, with the result 
that, in 1931, H.M. Stationery Office published The 
Calculation of Heat Transmission. In this work, 
which has proved of great value in industry, the 
authors brought together in accessible form experi- 
mental results garnered from all over the world, and 
compared them, so far as was feasible, in the light of 
fundamental principles of radiation, conduction and 
convection. Since the publication of this book, the 
science of industrial heat transfer has made much 
progress, and a new edition has been called for from 
many quarters, but has been held up by the war. In 
1931, on being appointed to the Chair of Engineering 
in the rial College, I arranged with the Depart- 
ment of Scientific and Industrial Research that the 
team already mentioned should follow me to South 
Kensington. A small laboratory was set up and 
contributions towards its cost and upkeep were made 
by D.S.LR., the Clothworkers’ Company, the Federa- 
tion of Iron and Steel Manufacturers, the Gas Light 
and Coke Company, and other bodies. Prior to the 
war, close contact was made with similar teams in the 
United States, Germany, France and Russia. 

Universities can assist greatly in obtaining data of 
a fundamental nature. The work at ‘the Imperial 
College has consisted largely in reviewing and cor- 
relating published ae aa work. In this way, 
the main gaps in our knowledge became apparent, and 
key researches on a small scale have been carried out. 
Among these may be mentioned the following investi- 
gations. Natural convection for surfaces in 
atmospheric air has been determined by deduction 
from — ents carried out with small surfaces =e 
@ range 0: up to 65 atmospheres. Natur 
convection kr a vertical plate has been measured in 
water and in mercury, the latter being a specially 
interesting case for compari with theory, since 
mercury has an exceptionally low Prandtl number, 
—0-03 compared with about 0-73 for the nearest 
other fluid. Measurements of convections for gases 
flowing slowly along a wide horizontal tube showed 
interesting temperature distributions. Forced-con- 
vection measurements between a stream of air and a 
plate with various types of grooves or fins, and also 
with isolated projections of various shapes, showed that 
some such types of roughening gave a much higher 
ratio of heat transfer to pressure drop than others. 
Forced-convection determinations from a stream of air 
to spherical bodies packed in insulated containers 
proved amenable, like the more simple cases, to cor- 
relation by the now well-known dimensionless methods. 
Measurements of the heat transfer to radiation and 
convection from the products of combustion of town’s 
gas flowing at velocities of 2 ft. or 3 ft. a second t. h 
a 9-in. tube showed that, under these extreme condi- 
tions, gas. radiation was far more important than 
convection. An optical method of measuring convec- 
tion has been developed, which, however, is applicable 
only to surfaces capable of development by a Sige 
line. Determinations of the emissivities. of a few 
industrial surfaces have been made, at temperatures 
up to about 2,000 deg. F. 

It is often not feasible to apply the laws of the simple 
standard geometrical cases of the laboratory to full- 
scale plant, where the shapes are usually relatively 
very complex, and where, moreover, the conditions 
often never become steady. There is, in my view, a 
clearly defined need for a centralised institution which 
could not only undertake further work of a funda- 
mental nature, which is still badly needed, but could 
carry it to whatever stage was necessary for its prac- 
tical appueetions even should this entail experiments 
approaching the full scale. Heat transfer in the 
unsteady state is of vital importance to new develop- 
ments. The thermal gradients set up in machinery, 
such as turbines, during the heating-up and cooling- 
down periods, have still received very little attention, 
although they are probably the most serious problems 
which still face the turbine designer. The steel-making 
industry is interested in heat flow in the unsteady 
state in furnaces, ingots in process of cooling, and in 
many other cases. 


Such problems could only properly be dealt with in 
a laboratory of considerable size, but it should not 
consist of merely a multiplication of full-size heat 
utilisation units, such as boilers, ete. The problems 
of each type of apparatus require to be sectionalised 
and a great deal of effective work could be done on 
small ss and apparatus of an intermediate 
scale. is could be coupled with observations taken 
on plant working under industrial conditions. Such 
an institution should be run by a Board appointed 
by the D.S.I.R. in consultation with industry and 
scientific bodies. A full-time Director would be 
necessary, and he should be assisted by several superin- 
tendents, each responsible for some icular aspect 
of the subject, such as boilers and con , turbines, 
i ial , domestic appliances, etc. Each 
superintendent should have under him a competent 
scientific staff of engineers and phgsicists, together 
with the n observers and technicians. A small 
staff of chemists would also be required, but their 















































services would be of an ancillary nature. Ample 
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workshop facilities would be required with a com- 
petent workshop staff. The financing of the institution 
should be of a flexible and progressive character, 
starting in a modest way, but fae capable of rapid 
extension without any checks. An ultimate expendi- 
ture of 100,0001. per ann could be envisaged, 
although for the first year it would probably be difficult 
to spend effectively more than, say, 20,0001. The 
work could also be extended to general problems of 
industrial thermodynamics, such as steam tables, 
refrigeration data, and heat transfer from gases flowing 
at supersonic . In my opinion, such an institu- 
tion should be independent of ans organisations. 
rience has taught me that difficulties may arise 
in deciding under what names results should be pub- 
lished. e interests of the controlling organisation 
may sometimes entail secrecy, at any rate for a time. 
When publication becomes possible, a general account 
of the results of the whole programme would probably 
be ted as the work of the organisation, but many 
of the component items might be published elsewhere 
under the names of those who were msible for 
them. This question of publication is of great import- 





ance, particularly to the junior scientific officers, since 
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it may enable them to get higher degrees, and also to 
make names for themselves. is does not imply that 
results and papers should be shared out ; a man should 
\only be allowed to publish matter which the Director is 
satisfied is his own work. Above all, it is hoped that 
the day is past when a Professor or Director insists that 
his own name should appear on every publication 
issuing from his laboratory. 

Gas Turbines and Jet Propulsion.—One of the most 

riking developments of war-time engineering is the 
Whittle engine for high-speed fighter aircraft, a simple 
combustion gas turbine consisting of compressor, com. 
bustion chamber and turbine, the whole of the power 
output from the turbine being used in driving the com. 
pressor. The useful output of the engine as a whole is 
in the form of the kinetic energy of the high-speed 
exhaust gases léaving the turbine. In the application 
of jet propulsion the exhaust gases are merely directed 
backwards from the aircraft, and the reaction upon 
various surfaces within the engine drives the aircraft 
forward. The Whittle enue; tenia: is a combina- 
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tion of two scientific principles, the combustion gas- 
turbine power unit and propulsion by reaction, both of 
which have been known and applied for many years. 
Jet propulsion by reaction is familiar in mechanics and 
is, in fact, applied with ordinary reciprocating aero 
engines, with which it is usual to direct the exhaust 
rearwards to obtain additional thrust. With a recipro- 
cating engine, however, the exhaust jet thrust is small 
compared to the main engine thrust delivered through 
the propeller. In order to increase the exhaust thrust, 
the mass of exhaust discharge per second must be 
increased, thus distributing the kinetic energy over 4 
larger mass of exhaust gases. Herein lies the basic 
reason for the rapid success of the jet-propulsion gas 
turbine, for the necessary increase in mass can be 
obtained by passing large quantities of excess air 
through the engine, which is precisely what the com- 
bustion gas turbine demands in order to keep the tem- 
peratures of the highly stressed rotating turbine blades 
within safe limits. For these reasons, the gas turbine 
operates at present on air/fuel mixtures of 60 :1, a8 
compared with 10:1 to 15:1 for the reciprocating 





While the jet-propulsion gas turbine will probably be 
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used for many aircraft purposes, both military and civil, 
it is only a relatively short step to convert the engi 
so a8 to deliver power on a shaft by passing the exhaust 
gases through a further turbine. This adds to the 
complication, but the engine now becomes a power unit 
for all purposes, including airscrew drive and marine 
or locomotive propulsion and, eventually, electric power 
generation. It is clear that the experience gained in 
developing the simple jet-propulsion — for aircraft 
is a considerable step towards other industrial applica- 
tions. For success in these directions, however, the 
thermal efficiency of the simple turbine willneed to 
be substantially improved, and there are good prospects 
of this. Progress in the future, as in the past, is mainly 
dependent on developments in four amentally 
different branches of engineering science, namely, the 
rotating or aerodynamic compressor, high-temperature 
resisting metals for turbine blades and discs (including 
blade cooling), high heat-release combustion chambers, 
and heat exchangers. Fig. 5, opposite, compares the 
gas turbine with the steam turbine for large-scale 
electric power ——_— In this diagram, all refine- 
ments such as heat regeneration from exhaust gases to 
air prior to combustion, compressor intercooling, and 
turbine reheat have been assumed. The diagram must 
not be taken, therefore, as showing results attainable in 
engineering practice at the moment, but rather as 
indicating what the future may hold, based on reason- 
able assumptions. 

Fig. 6, opposite, shows the relation between the 
efficiency of the turbine or compressor and the turbine 
temperature for different outputs of the whole engine, 
including the extreme case represented by the left-hand 
curve, when the ine is only just self-maintaining. 
If the efficiencies fall below the values given by this 
extreme curve, the engine will not turn over; thus, for 
a turbine temperature of 600 deg. C., at least 67 per 
cent. efficiency in turbine and com r is necessary. 
This curve explains the failure of many early attempts 
to build gas turbines. Once past the minimum condi- 
tion, the output of useful power increases both with 
increase in turbine or compressor efficiency and with 
turbine inlet temperature. The conditions are such 
that the dividend both in power and in thermal 
efficiency from a small percentage improvement of com- 
pressor or turbine efficiency is considerable, and the 
development of efficient compressors is, therefore, of 
first-class importance. Likewise, the return from an 
increase in turbine operating temperatures is substan- 
tial, especially if the overall compression ratio of the 
engine is considerably increased. 

Another factor of fundamental importance is the 
reduction in the air consumption per horse-power with 
either improved compressor and turbine efficiencies 
or increased turbine temperatures ; for the air consump- 
tion per horse-power determines roughly the size of 
the plant, and this explains why early gas turbines, 
such as that of Armengaud, were so large and clumsy 
compared with the present types. Thus, both from the 
point of view of more compact plant and of lower fuel 
consumption, improvements must be made in com- 
pressors and turbines, and turbine operating tem 
tures must be raised. Improvements in materials for 
turbines have been very marked, and in this field a 
new branch of the old subject of materials has arisen, 
in which specialised knowledge of metall and 
crystallography is needed. In addition, techniques 
have to be worked out for fatigue and creep testing 
under the conditions which occur in a turbine; discs 
of gas-turbine wheels are normally so highly stressed 
that plastic yielding occurs every time the disc is 
started or slowed down. 

Lastly, the development of combustion chambers, 
especially of the small sizes essential for aircraft pur- 
poses, has involved specialised knowledge on the 
chemistry and physics of combustion. The blem 
was to burn fuel compare at weak overall air/fuel 
ratios in a very short length of flame, and to obtain a 
reasonably even cross sectional distribution of tempera- 
ture at the exit of the chamber, at the same time keeping 
the pressure loss to a minimum. Overheating the 
chamber walls must also be avoided. The problems 
of fuel atomisation and evaporation, flame stabilisation, 
and secondary air mixing are largely physical rather 
than chemical. This trend of combustion problems 
towards the geen is evident in many processes 
nowadays~ The severity of the conditions in an 
aircraft gas-turbine combustion chamber may be 
judged from the fact that heat releases of the order 
3,000,000 B.Th.U. per cubic foot per hour at atmo- 
spheric pressure are common, as compared with values of 
the order of 25,000 to 30,000 B.Th.U. in highly-rated 
boiler furnaces. Moreover, this figure is increasing 
rapidly. 

‘Many new combustien problems remain to be solved, 
including the reduction of losses, the burning of heavier 
fuels (possibly pulverised coal), increasing the life of 
combustion chambers for marine and land turbines, 
and the provision of still higher-velocity combustion 
chambers for supersonic aircraft. Progress in com- 
bustion-chamber research for the jet-propulsion gas 





turbine has been helped during the war by the Combus- 
tion Panel of the Ministry of Aircraft Production, 
which has co-ordinated research work in the various 
branches of fundamental science and engine develop- 
ment. This Panel is an offshoot of the Gas Turbine 
Collaboration Committee, started early in the war 
by Dr. Roxbee Cox. The Collaboration Committee 
consisted of technical tatives of all the firms 
engaged in gas-turbine development and construction 
for the Ministry of Aircraft Production; and the 
Combustion Panel, of e from the Royal Aircraft 
Establishment, Messrs. Power Jets, Limited, Messrs. 
Joseph Lucas, Limited, and the Asiatic Petroleum 
Company, Limited, who were specialising in the 
combustion equipment, together with scientists and 
engineers from universities and research institutions. 
One result has been that the combustion chambers in 
British jet-propulsion aircraft have been considerabl 
superior to those developed in Germany, as indeed, 
has been the whole engine development. The develop- 
ment of the gas turbine is another illustration of t 
value of team work, and future progress de on 
co-operation between the mechanical -“- the aero- 
merge the metallurgist and the combusti 
physicist and chemist. : 

Flame Throwers.—The role which flame throwers 

layed in the European war and in the Far East has 
on made known. Some of the work on which the 
success of this weapon is based was carried out at the 
City and Guilds College by a team of scientists and en- 
gineers. Flame throwing, or the direction of an ignited 
jet of liquid fuel against the enemy, is not in itself a 
new conception, but, because of the physical behaviour 
of liquid jets, the ranges had become much too short 
for modern warfare. Liquid jets, ejected from a 
nozzle at high velocity, are broken up by vibration 
and air friction. The factors governing the power of 
breaking up are nozzle size and — © pressures, and 
the physical properties of the liquid, such as density, 
viscosity, elasticity and surface tension. It was known 
that, by increasing the viscosity, higher pressure 
could be applied and greater ranges obtained, but at 
the same time the friction losses in the fuel ducts 
and nozzles rise steeply, and the pressure applicable 
in mobile equipment is limited by considerations of 
weight. Moreover, flame throwers rely on the pheno- 
menon that an ignited jet carries much farther than 
a wet or an imperfectly ignited jet, and the ignitabilit, 
of liquid fuels decreases with increasing viscosity. it 
was also known that, by increasing the nozzle diameter, 
greater ranges could be obtained, but this is counter- 
balanced by the necessity to limit the discharge rate 
according to the capacity of the fuel tank. Although 
research on the dynamics of liquid jets had been done 
in the past, relating mainly in the low-pressure region 
to fire engines, and in the high-pressure region to 
Diesel injection, there were no data to predict the 

rformance of liquid and ignited jets of highly viscous 

els under the special conditions associated with flame 
throwers. 

Hence, in the autumn of 1942, the Petroleum Warfare 
Department set us the task of developing such data by 
applying small scale model technique. In mathematical 
terms, the law of dynamic similarity for liquid jets 
is given by the general equation 
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in which Lis the range of the jet ; d, the initial diameter 
of the jet; v, the initial velocity at the nozzle; p,, 
the density of the surrounding air; p,, the density of 
the liquid; 7, the absolute viscosity of the liquid ; 
o, the surface tension of the liquid; a, the angle of 
elevation ; and 7, 72, ratios of geometric dimensions 
defining the shape of the nozzle and its immediate 
vicinity. The experiments were carried out with 
nozzles of » to 4 of the diameter of actual weapons. 
Within two months, the model law for the extreme 
range of unignited jets had been established as a group 
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as parameter. Fig. 7, opposite, illustrates this 





model law graphically. For viscous oils, the surface 
tension, which is only half that of water, does not 
enter the model law. The results of this research, 
which covered not only the range but also the distri- 
bution over the target area, made it quite clear that 
the long ranges stipulated by the department could 
not be obtained in practice by increasing the pressure, 
the nozzle diameter and the viscosity of the hydrocarbon 
oil fuel, because the pressure losses and disc rates 
became prohibitive. The only possibility of greatly 
Seccatiaedl dhntane was found to lie in the use of special 
fuels developed by the Fuel Research Station and the 
Petroleum Warfare Department. The apparent vis- 
cosity of these so-called “ anomalous” or non-New- 





tonian liquids decreases as the rate of shear increases. 
In the pipes and nozzles, they behave as liquids of 
low viscosity. Since they can be manufactured from 
petrol, their ignition and combustion properties are 
not unduly impaired by their high viscosity. The 
model experiments had to be extended, therefore, 
to include the anomalous fuels, and, with the study of 
their physical properties (which include shear elasticity), 
a new field of research was entered into. It led to new 
conceptions of the mechanical and hydraulic behaviour 
of plasto-elastic bodies which will be of general import- 
ance. 

For the immediate problem of fuel throwing, it was 
found that the basic model law developed for Newtonian 
fuels still held if, in the Reynolds number, the initial 
viscosity at low rates of shear was used; but that the 
absolute values of viscosity and elasticity had a great 
bearing on the behaviour of the fuels in flight, and on 
their handling characteristics. The predictions of the 
model law were subsequently checked by large-scale 
tests, and the greatest deviations found were less than 
10 per cent. On studying the flow and pressure lines 
of anomalous fuels again by applying model technique, 
it was found that the classical conceptions of Osborne 
or eg could be amplified by interpreting the Rey- 
nolds number, not only as the ratio of inertia to friction 
forces, but more widely as a ratio of inertia to all shear 
forces, whether viscous or tic. 

Of particular interest from the point of combustion 
research was the investigation of the factors leading to 
an increased range of ignited jets, which, under certain 
ballistic conditions, is more than doubled. Three 
phenomena were found to be’ responsible. The main 
influence is the decrease in density and the increase in 
momentum of the burning envelope of the jet. This 
results in the jet travelling almost without air friction, 
thus attaining the range in vacuo. The second pheno- 
menon is the lift or buoyancy caused by the co-travelling 
hot gases, and the third cause occurs after the breaking- 
up of the jet, when the individual drops are propelled 
by the impulse of the flame burning in their wake. 

The team which has carried out this research was of 
an interesting composition, in that it contained peopie 
who had received their scientific training in four 
different countries and with widely different curricula : 
Dr. P. O. Rosin and Dr. H. R. Fehling (German refu- 
gees); Dr. K. Weissenberg (Austrian refugee lent b 
the Cotton Research Institute) ; L.-Cpl. R. T. Russell, 
B.Sc., R.E., Miss H. Ridsdale, Miss M. Haley (British), 
Capt. T. Leser, Ph.D. and Lt. R. Lubanski, Ph.D. 
(Polish Army); and, frequently in consultation, Dr. 
O. A. Saunders and Dr. C. M. White, of Imperial 
College. The inevitable differences of outlook, far 
from proving a handicap, caused the whole subject 
to be viewed from much wider angles than could 
otherwise have been possible and the team worked 
together with remarkable harmony. 

The main problem to be tackled was the development 
of a liquid-fuel burner of maximum possible flame 
length. Such a problem would normally be entrusted 
to a small team working under the direction of a petro- 
leum ineer with some experience of combustion, 
and this, in fact, was how it started ; but as the work 
went on it became evident that success depended 
upon the mobilisation of a much broader range of 
expert knowledge, and the capacity of interpreting in 
plain and common language the various codes in which 
specialists nowaday express, and cannot help express- 
ing, the results of their individual efforts. The general 
team of the Petroleum Warfare Department, which 
included the Imperial College team, covered the follow- 
ing fields of specialised knowledge : organic chemistry, 
colloidal chemistry and physics, chemical technology 
(petroleum), theoretical mechanics, hydrodynamics, 
combustion (chemistry, physics, and engineering), 
mechanical engineering, and heat transmission. The 
full-scale field test alone is capable of giving the final 
proof of success or failure, but it is far too slow and un- 
wieldy to produce in a short time fundamental scientific 
data; hence the small-scale model work. This model 
work, again, was unable to produce adequate results 
without defining and measuring the relevant physical 
properties ; and this, in turn, called eventually for the 
theorist, since the new and special fuels which were 
developed had abnormal and unknown physical 


;operties. 
‘inl (To be continued.) 





PapER-INSULATED CABLES.—A catalogue, issued by 
Messrs. W. T. Henley’s Telegraph Works Company, 
Limited, Milton-court, Westcott, Dorking, Surrey, deals 
with the metal-sheathed paper-insulated cable which the 
firm manufactures in accordance with British Standard 
Specification No. 480 of 1942. The cables listed include 
those of the single-core, twin, three-core, four-core and 
five-core types for pressures up to 660 volts; single-core 
cables for 1,500 volts, and 3,300-volt cables of the single- 
core and three-core (belted) types. Details are also given 
of various single-core and three-core cables for 6,600 
volts, 11,000 volts and 22,000 volts. 
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AERONAUTICS. 

571,514. Radiator-Shutter Mechanism. Rotax, 
Limited, of Willesden Junction, and T. W. Milins, of 
Willesden Junction. (2 Figs.) December 6, 1943.—The 
invention is a nut and screw mechanism which is intended 
primarily for use in operating the shutter of an aircraft- 
engine radiator. The housing @ contains an electric 
motor and an epicyclic reduction gearc. Into a chamber 
dis slid a sleeve e which is to be moved axially for operat- 
ing a radiator shutter. The sleeve e is held against 
rotation by a row of balls 2 which are held in holes in the 
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sleeve and engage a longitudinal slot in the wall of the 
chamber. Within the sleeve ¢ is a rotary screw i which, 
at one end, forms a carrier j for a planet pinion in the 
epicyclic gear c, this end of the screw running in ball 
bearings m. The screw has a deep helical groove engaged 
by rollers o of truncated conical form carried on the sleeve 
e. A helical cage q mounted in the groove forms a 
support for the rollers. This cage q is attached to the 
sleeve e by the pivot pins of the rollers. This construction 
provides a high-efficiency screw mechanism in a strong 
and serviceable form which is easily manufactured. 
(Accepted August 28, 1945.) 


MINING. 

571,155. Unloading Coal Tubs. The Coppee Company, 
(Great Britain), Limited, of London, and H. B. Sheppard, 
of Derby. (4 Figs.) August 5, 1943.—The loaded tubs a 
travel to the pit shaft and into a rotary tippler. A cover 
Plate carried by the tippler is located over the open 
top of a tub to prevent spillage, and the tippler is then 
rotated to invert the tub. A hydraulic ram pushes the 
inverted tub from the tippler into a lift cage. A housing 
10 receives the inverted tubs within the cage and is 
pivoted by arms 11 on a cross-bar 9. The housing is 
open-ended and its side walls carry rails 14 for the wheels 












of the tub. A base plate 15 is pivoted to the lower end 
of one wall and is supported at its opposite edge by a 
vertical frame 17 pivoted on the plate 15 and secured at 
the lower end to a shaft on the ends of which are secured 
levers 22 carrying rollers. The base plate 15 is formed 
with a down-curved lip 24 and pivoted side walls 25. 
In operation, the empty lift cage is brought into register 
with the tippler and the adjacent side wall 25 lowered to 
overlap the edge of the cover plate of the tippler. The 
ram then pushes the tub into the housing 10, the contents 
of the tub sliding on to the base plate 15 and the wheels 
running on to the rails 14. The pivoted side wall 25 is 


the lift shaft. As the cage reaches the unloading station, 
the rollers on the levers 22 engage a cam at the side of the 
shaft and rotate the frame 17. The housing 10, being 
pivoted on the cage, tilts the truck into the position shown 
in chain dotted lines, its contents being discharged over 
the base plate 15 and between the side walls into a 
hopper. As the cage is lowered from the unloading 
station, the levers 22 are disengaged from the cam and 
the housing returns to its normal position. On arriving 
at the tippler, the empty tub in the cage is pushed out by 
an incoming full tub into another tippler, which rights the 
tub. The righted tub is taken from the tippler and at- 
tached to the train of empty tubs for refilling. For 
economic working, the lift cage accommodates several 
pivoted housings one above the other which are emptied 
individually as they reach the unloading station. 
(Accepted August 9, 1945.) 


MOTOR VEHICLES. 


571,311. Gas-Washing Apparatus. The Eastern 
National Omnibus Company, Limited, of Chelmsford, and 
W. J. Morison, of Chelmsford. (1 Fig.) November 16, 
1943.—The gas-washing apparatus is primarily designed 
for use with gas producers mounted on vehicles. The 
apparatus consists of a closed tank 10, which contains 
the washing water, and a longitudinal washing compart- 
ment 12 above the tank. A gas-supply pipe 14 enters 
the tank near the bottom at one end and a riser 16 
leads to the adjacent end of the washing compartment. 
A water separator 18 is connected to the other end of 
the washing compartment, a circulatory pipe 22 con- 
necting the lower part of the separator with the tank. 
A gas-outlet pipe leads from the upper part of the sepa- 
rator. The washing compartment contains several pairs 
of baffle plates 26, 27, which divide it into cells. The 
two plates of a pair are placed slightly apart and the 
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upper edge of the lower plate is above the lower edge 
of the companion plate. The cells thus present a sinuous 
path, partly through water, for the gas. The inlet end 
of the washing compartment also communicates with the 
tank by a Pp balancing pipe 32. When in use, 
gas from the producer on a vehicle passes up the 
pipe 16, carrying with it some entrained water, into the 
washing compartment. The gas passes through the water 
in each of the cells 28, the entrained water being removed 
in the separator. This arrangement ensures that a con- 
tinual supply of water is provided for the cells where 
the gas is washed. The passage of the gas through the 
water causes it to carry along with it a certain quantity 
of water, and this is replaced in the washing compart- 
ment as fast as it is used by water lifted in the pipe 16. 
When the producer gas is used in an internal-combustion 
engine, the separator 18 must be located at a height 
above the tank 10 sufficient to allow the washing water 
to return under gravity to the tank against the suction 
of the engine. (Accepted August 20, 1945.) 





ROAD VEHICLES. 


570,814. Car Body. Sir Roy Fedden, of Talybont- 
on-Usk, South Wales, and I. G. Duncan, of Reading. 
(3 Figs.) September 28, 1943.—Each side of the car is 
made up of detachable front and rear wings a and b 





670,814) 


enclosing the wheels, and carried out at the sides flush 
with the doors c, and reaching to the door posts back 
and front. The rear wing b has a removable panel d 
over the face of the wheel so as to enclose it down to 
axle level. The front and back of the car are completed 





then raised and the lift cage is then hauled to the top of 









between the wings and are arched over to terminate 
adjacent to the back and front bumpers. The body 
unit m is a steel pressing with sills strengthened by 
inserted metal reinforcements at top and bottom on 
each side to carry the stresses, and requiring only side 
panels, windscreen and doors to complete the enclosure 
of the saloon. The floor of the body is of sheet metal 
with indentations to increase its rigidity. The front 
unit ¢q of the car, which carries the front axle and steering 
gear, is rigidly connected to the body unit at the front 
by bolts at g'. The rear unit of the car, with the back 
axle, is rigidly connected to the rear of the body unit 
by shackles at #', # and ¢*. The engine v is on the rear 
unit. The doors and the wings, together with one or 
more window panels w, make up the whole of each side 
of the car, and may be built of light-metal alloy or of 
Plastic compositions. The wings and lower parts of the 
doors together form a smooth side surface of the full 
width of the vehicle, while the inward curvature of the 
tops of the wings is continued in the doors. The wings 
and the side panels on the doors are held in™place by 
screws, 8o that if any of these members becomes bent or 
damaged it is a simple matter to replace it by a stock 
part which completely restores the appearance of the car. 
(Accepted July 24, 1945.) 


































TEXTILE MACHINERY. 


571,194 Bobbin-Wheel Support. Tweedales and 
Smalley (1920), Limited, of Rochdale, and F. Blomley, 
of Rochdale. (3 Figs.) December 11, 1943.—The 
invention is applicable to slubbing, intermediate, roving 
and fine roving frames, in which the bobbin driving wheel 
is driven by means of helical gears and rotates on a 
tubular support. In usual constructions, oil for lubri- 
cating the wheel is free to be thrown off or to drain 
away between the base of the wheel and the flat bearing 
surface of the tubular support. The object of the inven- 
tion is to retain this oil in contact with the bearing 
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(871,194) 

















surfaces. The bobbin driving wheel A has a helical gear 
part B. C is the tubular support, on the bottom part 
of which the bobbin driving wheel revolves, the bottom 
part of the tubular support having an extended foot for 
bolting to the main rail of the frame. The bottom flange 
of the bobbin driving wheel rests on a flat bearing 
surface C* on the tubular support, and to prevent oil 
for lubricating the bobbin driving wheel from draining 
off or being thrown out, this bearing surface C? is sur- 
rounded by wall C* which encircles the bottom flange of 
the bobbin wheel, and forms a well for the oil. (Accepted 
August 10, 1945.) 


MISCELLANEOUS. 


570,013. Conveyor Chain. J. E. Walworth, of Brad- 
ford. (3 Figs.) September 20, 1943.—The conveyor is 
of the scraper type, the chain having a number of side 
scraper bars by which the material is carried along, 
and the object of the invention is to provide a con- 
struction of chain which is simple to make and efficient 
in operation. The chain consists of a number of T-shaped 
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(570,013) 


links of cast steel, each having an axial slot 2 adjacent 
to the T-bar 3 and having a downward lug 5 to be 
inserted into and retained in the slot 2 of the next 
link. By this means each link is of uniform or unit 
construction and the chain is easily fabricated. Should 
a link break, the chain will not distort and it is a simple 
matter to drop a fresh link into place, with the result that 















below window level by curved panels f and g, which fit 


the chain can soon be repaired. (Accepted June 19, 
1945.) 
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HOT-AIR TURBINE POWER 
PLANT. 
By Proressor J. ACKERET and 
Dr. C. Kevier. 
(Continued from page 4.) 

Tue hot air enters the high-pressure turbine sym- 
metrically through the two supply pipes. This tur- 
bine is shown in Fig. 17, on page 36, with the upper 
half of the casing removed. The casing and rotor 
of this turbine are made of chrome-nickel steel 
for withstanding the high temperatures. The 
air is supplied directly to the first runner wheel on 
the left in Fig. 17, without passing through stop 
valves or regulating valves. In consequence of the 
small heat drop in the turbine, which is only one 





quarter to one fifth of that in steam turbines, 
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to the low-pressure turbine, which is illustrated in 
Fig. 18, page 36, also with the cover removed. 
Since the low-pressure turbine operates at tempera- 
tures of about 500 deg. C. only, the use of special 
alloy steels is unnecessary. The air leaves the low- 
pressure turbine after having been expanded from 
about 12 atm. abs., 500 deg. C., down to 6 atm. abs., 
400 deg. C. This turbine rotor drives the generator 
and develops 2,000 kW. The average external 
diameter of the rotor is 720 mm. 

In its present form, the heat exchanger is a 
typical tubular apparatus operating on the counter- 
current principle. The air from the low- 
turbine passes over the exterior of the tubes, and 
the compressed air, which leaves the compressor 
at a pressure of 24 atm. abs., flows as a counter- 
current inside the tubes. Fig. 15, on page 26. shows 





distance pieces. The arrangement adopted is the 
final result of a number of alternative designs which 
were investigated by careful model tests made with 
the object of securing low production costs without 
increased losses. 

In its passage through the heat exchanger the 
expanded air is cooled down to about 100 deg. C., 
and is then led through a water-cooled pre-cooler 
of similar design to the heat exchanger and thence 
to the compressor inlet, where its température is 
20 deg. C. This considerable cooling is necessary in 
order to reduce the work of the compressor as much 
as possible. The compressor, illustrated in Fig. 14, 
is a multi-stage axial-flow unit, in which a number of 
impellers are arranged in series and fitted with 
blades of aerofoil section. Owing to the small 
deflection’ and the accurate aerodynamic profiles 
of the blade sections, the efficiencies are high, which 





only 12 stages are employed in all; six in the high- 
pressure turbine and the same number in the low- 
pressure section. The working air flows from left 
to right through the various guide blades and runner 
wheels, expanding from the admission pressure and 
temperature of 24 atm. abs., 650 deg. C. down to 
12 atm. abs., 500 deg. C. at the outlet; all stages 
have full admission. The seal between the rotating 
shaft and the casing is effected, both in the turbines 
and compressors, by a combination of labyrinth 
glands and sealing air, which at all pressure levels 
in the circuit automatically prevents the leakage of 
air to the exterior. The output of the high-pressure 
rotor is 3,000 kW at full load of the plant and, as 
previously mentioned, is employed exclusively for 
driving the compressor. 

As all the rotary machines of an AK plant operate 
at a pressure above atmospheric, their dimensions 
are surprisingly small, so that very large units with 
outputs of 50,000 kW or 100,000 kW are possible 
from the point of view of tensile strength. The 
average external diameter of the high-pressure 
turbine rotor shown in Fig. 17 is only 350 mm. 


Fie. 14. 


the nest of tubes in course of erection. The heat 
exchanger is an extremely important component of 
the plant. It has to deal with large quantities of 
heat with minimum losses of pressure and tem- 
perature in order to maintain a high efficiency. 
Since only pure air flows inside and outside the 
tubes, there is no possibility of deposits or corrosion. 
Modern theoretical knowledge of boundary-layer 
phenomena, friction and heat transmission can, there- 
fore, be applied with certainty to reduce the volume 
of the heat exchanger to the minimum. The large 
number of thin tubes are formed into bundles by 
means of special distance pieces which offer the mini- 
mum resistance to the flow and the tubes are connec- 
ted at both ends to headers. The tube nests can be 
made in large quantities, since they are of the same 
design for installations of all sizes. The nests of 
tubes are inserted in the shell of the heat exchanger 
in a manner which permits unobstructed movement. 
Fig. 16, page 26, shows the distance-piece section of 
the heat exchanger and from this illustration it will 
be clear that the spaces between the tubes where the 





low-pressure air flows is but little obstructed by the 


HIGH-PRESSURE SECTION OF COMPRESSOR. 


is of the greatest importance for the economical 
realisation of the whole process. After passing 
through a few stages, the temperature of the air is 
repeatedly reduced to its initial value by water 
cooling. The whole compressor comprises three 
casings, that illustrated in Fig. 14 being the high- 
pressure casing. The compressor rotors all run at 
8,000 r.p.m., this high speed enabling the dimensions 
to be kept small. The diameter of the high-pressure 
rotor shown in Fig. 14 is less than 300 mm.; the 
intermediate-pressure and low-pressure rotors are 
not much larger. After passing through the com- 
pressor, the air is led back to the heat exchanger, 
and after pre-heating in this passes to the inlet 
of the air heater, where the initial point is again 
reached. The major components of the test plant 
having been briefly described, it will be clear that 
the plant does not consist of a mere assembly of 
known elements, but is a carefully studied con- 
struction for meeting the specific requirements of 
the closed air circuit, embodying many novel tech- 
nical details. 





(T'o be continued.) 
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HOT-AIR TURBINE POWER 
(For Description, see Page 25.) 





Fig. 15. Hear Excuancer in Course or ERECTION. 


LITERATURE. 


Introduction to Marine Engineering. By COMMANDER (E) 
A. Fonee Smirg, R.N., A.M.I.Mech.E. Edward 
Arnold and Company, 41-43, Maddox-street, London, 
W.1. [Price 5s. net.] 

READERS of Engineer Captain Edgar C. Smith’s 

numerous contributions to our columns, and of his 

Short History of Marine Engineering, reviewed on 

page 187 of our 145th volume (1938); will not be 

surprised that one of his sons has also “‘ commenced 
author,” and will be assured, moreover, that 

Commander Smith’s own introduction to marine 

engineering was probably as good a training as 

anyone could have for the exposition of engineering 
fundamentals to others. His book, as he explains, 
has as its first object the explanation, in simple 
language, of the main types of ships’ engines ; it is 
not intended to be comprehensive, but seeks “ to 
impart a balanced summary of the basic informa- 
tion.” The main purpose, however, is to give to 
the j junior reader, who may have a leaning towards 
marine engineering as a career, some knowledge 
of its elements; and, having done so, to answer 
some of the questions that are likely to arise in his 
mind. This is done in the final chapter, dealing 
with the training of marine engineers, which explains 
clearly the requirements for professional advance- 
ment from the status of the apprentice to that of 
the qualified engineer. In some respects, this 
chapter is perhaps the one of most enduring value 
to the youth who does decide to take up engineering 
of almost any kind ; at all events, it is the one that 
he will outgrow least quickly, for Commander Smith 
has reduced his descriptive text and illustrations 
to the barest minimum needed to interpret the 
main principles, and even a first-year apprentice 
will absorb, in twelve months of practical experience, 








technically detailed. The only doubt that a perusal 
of the book arouses is whether, Ferhegs, the simplifi- 
cation has not been a little overdone 


Collected Papers on Metallurgical Analysis by the Spectro- 

graph. Edited by D. M. Smrru. British Non-Ferrous 
_ Metals Research Association, Euston-street, Londbn, 

N.W.1. [Price 21s.] 
THE considerable development in the non-ferrous 
metals industry that has taken place in recent years 
has focused attention upon the need for alternative 
methods of chemical analysis, accurate in presenting 
the gravimetric ratios of the alloying additions 
present, but considerably more rapid than the 
normal processes of wet analysis or dry assaying. 
The profound influence, in the case of the precipita- 
tion-hardening light alloys, exerted by alloying 
additions of a few per cent. at most, makes accuracy 
a prime consideration and rapidity in analysis 
hardly less important. Relief has been provided 
by the newer techniques of spectrographic analysis. 
For decades, chemists and metallurgists have been 
trying to adapt the spectroscope to the service of 
the analytical chemist and the metallurgist, but 
only recently with success. Now, however, no 
metallurgist can be au fait with technical progress 
in this field without some knowledge of this new 
téchnique. For this reason, the volume ° under 
review will be found useful, since it provides both 
an introduction to the subject and also a fairly 
detailed review of the work that has been accom- 
plished, covering broadly the whole field of spectro- 
graphic analysis as applied to non-ferrous metals. 
Altogether some 13 papers are included in the collec- 
tion, dealing with aluminium «ud aluminium alloys, 
lead and lead alloys, zinc alloys, copper alloys, and, 
finally, platinum. 

Spectrographic analysis is essentially a phoco- 


enough to prepare his mind for something more! graphic technique and so, appropriately, the first 





PLANT. 
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EXCHANGER TUBES. 


two papers are devoted to the processing of photo- 
graphic plates in spectrographic analysis and 
methods of calibrating them. The practical details 
given of the appropriate dark-room technique should 
enable the ordinary amateur photographer to master 
the procedure. A lengthy paper, from che labora- 
tories of the British Aluminium Company, deals 
with the quantitative spectrographic analysis of 
aluminium and its alloys, handling the subject in a 
comprehensive manner from the preparation of 
electrodes to the operation of the spectrograph and 
a consideration of the photographic characteristics, 
and concluding with the factors affecting processing. 
Valuable features are the liberal provision of tables 
and curves, the illustrative photographs showing the 
machining technique involved in preparing the 
samples and the several photo-micrographs repro- 
duced. The method of direct comparison is dis- 
cussed in a paper by A. Walsh of the British Non- 
Ferrous Metals Research Association; the chief 
advantage offered by this method, as against the 
“internal standard” method, is that time is saved 
in the micro-photometric measurements and also 
in their conversion into percentages. The method 
may be successfully applied to the analysis of some 
aluminium alloys. The other papers maintain an 
equally high standard. In view of their growing 
technical importance, some two-thirds of the volume 
is properly devoted to the analysis of aluminium and 
aluminium alloys, but lead, zinc, copper, and their 
alloys are also considered, and the concluding paper 
deals with the spectrographic analysis of platinum 
by the arc method of excitation. 





FuEL LUNCHEON CLUB.—The next meeting of the 
members of the Fuel Luncheon Club will take place at 
the Connaught Rooms, Great Queen-street, London, 
W.C.2, at 12.40 for 1 p.m., on Thursday, January 17. 
The after-luncheon address will be given by Mr. A. C. 
Hartley, C.B.E., B.Sc. (chief engineer, Anglo-Iranian Oil 
Company, Limited), and his subject will be “‘ Operation 
Piuto.” The address will be illustrated by lantern 
slides and a colour film. The honorary secretary of the 
Club is at 30, Bramham-gardens, London, 8.W.5. 





ANGLO-BELGIAN INDUSTRIAL CONVERSATIONS.—On 
Monday, January 14, the Federation of British Industries 
are expecting a visit from a delegation of the Central 
Industrial Committee of Belgium, under the leadership 
of their President, Mr. Van der Rest, who will be accom- 
panied by Mr. Delbaere, President of the Flemish 
Economic Union, and by Mr. Gérard, Director of the 
Industrial Committee. The delegation will also include 
representatives of the textile, iron and steel, coal, 
chemical, and engineering industries. These discussions 
will be the first between Belgian and British industrialists 
since the war, and will cover various subjects of interest 
to both countries. 
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THE ENGINEERING 
OUTLOOK. 


I.—Economic RETROSPECT AND PROSPECT. 


Tue diminution of activity in the engineering 
industry, which began in the middle of 1944, 
continued during the past year. Production 
declined in most branches of the industry since 
military requirements had been largely met, especi- 
ally as regards guns, shells and tanks, by the end 
of 1944, and further production changes and a 
review of war contracts with the object of modifying 
production programmes took place during the winter 
of 1944-45. This gave rise to the first substantial 
pockets of redundancy, and working hours were 
reduced in the industry as a whole. Even the pro- 
gramme for aircraft building was reduced, although 
production of the latest types of combat craft was 
continued well into the second half of 1945. 

The change-over in production caused by the 
war was probably more pronounced in the engineer- 
ing industry than in any other. Though some 
sections continued to turn out the same, or very 
similar, products to those they had produced during 
peace—this applied in particular to some branches 
of electrical engineering—many were required to 
produce an entirely new range of products and, as a 
result of this, the industry is faced with serious 
reconversion problems. The output of the aircraft 
industry, for example, is likely to contract to a 
small fraction of its former capacity ; Sir Stafford 
Cripps, when Minister of Aircraft Production in the 
Coalition Government, put this fraction as low as 
one tenth. Similarly, the light-metal industries 
expanded out of all proportion to probable peace- 
time needs. At the height of the war effort, the 
early months of 1944, aero-engine castings were 
produced at the rate of 2,500 tons a month, as com- 
pared with 600 tons a month in 1940. Aneven greater 
expansion took place in the output of magnesium 
castings, from an annual production of 400 tons in 
1936 to 34,800 tons in 1943. Production of general 
stampings increased from 1,750,000 a. month in 
1940 to 4-5 million in 1944, and production of 
magnesium bodies for the 4-lb. incendiary bomb 
from 20,000 a month in early 1941 to 4,660,000 
at the beginning of 1944. 

In May, 1945, the Ministry of Production (acting 
on behalf of the Board of Trade) and the Ministry 
of Labour took parallel steps to obtain from 
engineering companies on the Board of Trade priority 
list, and other engineering companies employing 
more than 250 persons, detailed information of 
their requirements for restarting or expanding 
civilian production. Details regarding pre-war 
production and estimates of raw materials required 
were asked for in order to assist in long-term 
planning and in making the change-over as smooth 
as possible. The industry itself was concerned 
to seeure from the Government the earliest possible 
release of materials and labour; nearly all the 
applications made to the Board of Trade for per- 
mission to manufacture prototypes and to undertake 
experiments regarding peace-time products came 
from the engineering industry. Such plans as had 
been made for reconversion, however, were upset 
by the unexpectedly early end of the war with 
Japan. On August 15, a statement made from 
the Cabinet offices announced that a review of 
contracts was in progress and that the main con- 
tractors would shortly receive instructions as to 
cancellation or reduction of production programmes ; 
meanwhile, work on existing contracts should 
proceed. A few days later it was disclosed that 
45,000 firms had had contracts cancelled. This 
statement was strongly criticised on the ground 
that it implied that only 15 per cent. of the manu- 
facturing units in the country had had their war 
work cancelled, and that some had not had their 
contracts reduced at all. Moreover, the total release 
of just over one million munition workers between 
July and October, 1945, was lower than the release 
planned on the basis of European victory alone. 

During the latter part of the year, a number of 
shadow factories were closed down so far as arma- 
ment production was concerned, and several of 
these, situated in the Development Areas, were 





leased to private concerns, mainly in the e 

industry. given on December 11, be 
Sir Philip Warter, Controller-General of F 

and Storage Premises, showed that a total of 170 
Government factories, with an area of 44 million 
sq. ft. and estimated to provide employment for 
between 300,000 and 400,000 people, had been 
allocated to private industry or for use by the 
Government as training centres or depots. 
This represented about 60 per cent. of the total 
space expected to become available. A considerable 
time is expected to elapse, however, before civilian 
production can be started in these factories. The 
decision of the Government to retain factory space 
to house surplus stores has been strongly criticised. 
According to particulars given by Lieutenant- 
General Sir Wilfred : Lindsell, chairman of the official 
Disposal Committee of the Board of Trade, at a 
Press conference on December 3, there were in this 
country some 7,000 war-store depots totalling 150 
million sq. ft. of floor space. It was hoped that 
some 36 million sq. ft. would be cleared by the end 
of 1945, and the whole by the end of 1946. Any 
steps which can be taken to speed up the release 
of these factories must clearly exert a considerable 
influence on the rate at which production of civilian 
requirements can be increased. 

To facilitate the progress of reconversion, the 
Government decided early in October to retain the 
Regional Boards which had been set up during the 
war to accelerate munitions production. Throughout 
the war, these Boards had been primarily concerned 
with the engineering industries, and early in 1945 
technical s' had been appointed to help 
the Regional Controllers in their problems of recon- 
version. In October, the Boards were reorganised 
so as to cover the whole of productive industry, 
and were renamed ‘‘ Regional Boards for Industry.” 
Though their functions will be entirely advisory, 
they should be able to help in breaking down 
regional departmentalism and in securing the local 
application of Government policy. The new Boards 
are responsible to the Board of Trade. 

Publication has recently been resumed of statistics 
showing the monthly output of pig iron and of steel. 
These provide a general guide to the level of activity 
in many branches of the engineering industry. 
The figures given in Table I, below, show con- 


TABLE I.—Production of Pig Iron and Steel Ingots. 
(Thousand tons.) 











! 
Weekly Averages | Steel Ingots and 
for :-— | Pig Iron. Castings. 
| 
1943. . j | 138-2 250-6 
coer. - woh 129-5 233-5 
‘194. 
a ee me 
bruary 136 - 236- 
March .. 141-4 246-2 
April | 137-6 236-6 
vy 128-2 210-8 
June | 183-0 238-4 
July } 134-7 213-9 
August 125-2 186-1 
September | 139-5 240-7 
October | 146-1 243-1 


' 





siderable variations in output and a definite overall 
decline since 1943, though there was an improve- 
ment towards the end of 1945. .The low for 
August were undoubtedly influenced by the ‘‘ VJ ” 
holidays at the end of the war with Japan. Among 
specific finished steel products, plates, light rolled 
products, tubes and fittings, wire, drop forgings and 
other forgings, and castings, showed more or less 
steep declines in output on the 1944 averages; 
rails, tyres, wheels and axles were among those 
showing increases. 

A useful general index of activity in the engineer- 
ing industry is provided by its coal consumption. 
These figures were published for the first time for 
1942 in the Statistical Digest of the Ministry of Fuel 
and Power, and have since been continued on a 
quarterly basis. The consumption of coal and coke 
by the engineering industry is shown in Table II. 
These figures refer only to establishments with 
an annual consumption of 100 tons or more of 
coal and/or coke. They show a continuous reduc- 
tion in consumption which was undoubtedly due, in 
part, to the fuel economy campaign. Moreover, 
many of the newer armament factories were 
designed to use gas or electricity, and no separate 





figures are available for the consumption of these 
fuels by the engineering industry. 

Some information regarding the progress of 
reconversion was given in November, 1945, by 
the President of the Board of Trade, though in 
several cases the information was not very specific. 
A total of 2,259 bulk licences had been issued to 
engineering firms, of which 448 were issued in 
October. These represented potential production 
to a value of many millions of pounds. The total 
production of motor vehicles was still small, but 
a great deal of preparatory work had been done, 
and a considerable rise in output was expected by 
the end of 1945. In the case of both textile and 
printing machinery, labour difficulties were held 
responsible for output figures being smaller than 
had been expected. The total value of printing 
machinery approved for production by seven manu- 
facturers for the six months preceding November 


TABLE II.—Consumption of Coal and Coke by the Engi- 
neering Industry. 























(Million tons.) 
| 1944 | 1945 
poi 1942. | 1943. | 1944. | (ist | ‘(ist 
| ey quarter). 
Coal .., ..«.| 52 |, 4/9 | 4:5 15 | 4-5 
Coke (excluding 
breeze) | 1-31 | 1-34 L-28* |) 0-47 | 0-88" 














* Estimated or provisional. 


was 163,000/., but actual deliveries were very 
much less, though the export percentage laid down 
for the industry was achieved. For the following 
six months’ programme a total output valued at 
160,000/. was planned, of which 39 per cent. was 
designed for export: With regard to ‘textile 
machinery, actual deliveries up to the end of October 
were valued at 624,000/., a figure considerably 
below that planned, and the export percentage 
reached was only 54 per cent. instead of the planned 
71 per cent. ‘Im the examples quoted by the 
President, the only really satisfactory progress 
was achieved in aluminium production, which was 
rising steadily, and the output of hollow-ware for the 
quarter ended September was just over 2/. million, 
representing an increase of 25 per cent. over the 
previous quarter. 

The importance of rapid reconversion in the 
engineering industry cannot be overstressed. The 
housing mme, the improvement of transport 
facilities, the satisfaction of the large accumulated 
demand for housing utensils and equipment, and 
the requirements of civil aviation and shipbuilding, 
are all dependent in large measure on the output 
of some branch of the engineering industry. More- 
over, the industry has an essential contribution to 
make in the re-equipment of British industry as a 
whole. In view of the loss of overseas assets, the 
prospect of a declining and ageing population, and 
the reduction in labour force compared with pre-war 
years due to increased defence commitments, ‘it 
is clear that the maintenance and improvement of 
the standard of living can only be achieved by a 
substantial rise in productivity per employee. 
This, in turn, depends on a considerable increase 
in the capital equipment of industry as a whole, 
and while, in some fields, the re-allocation of plant 
and machinery i to meet war needs can 
make a substantial contribution to this end, in 
the main the re-equipment of general industry is 
dependent on the output of the engineering industry. 

Considerable capital re-equipment is likely to 
be necessary in the engineering industry itself. 
TaBLE III.—Physical Output per Head in Certain 

Manufacturing Industries, 
(In index numbers.) 








Le U.K., | Germany, | U.S.A., 
1935. 19 1, 1987, 
Iron and steel products* 100 95 400 
Machinery .. Rs 100 110 280 
Motor cars 100 98 419 














* Wire, cutlery, iron stoves, tools and implements. 
Dr. Leon Rostas’s comparisons between the physical 
output per head in certain manufacturing industries 
in the United Kingdom, Germany, and the United 
States for the years 1935, 1936 and 1937, respec- 
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tively, are relevant here, although they are only 
approximations. Table III, on page 27, gives some 
extracts from his figures, which were published in 
The Economic Journal, vol. 53, No. 209. Averaged 
over all factory industries, and taking the British 
output per head in 1935 as 100, the German figure 
for 1936 was between 101 and 107 and the American 
figure for 1937 between 229 and 238. 

Considerable progress has undoubtedly been 
made in this country during the war, both in tech- 
nique and efficiency. The output of the British 
machine-tool industry has been greatly increased 
and there have been large imports of machine tools 
from the United States. In disposing of the large 
number of machine tools no longer required for 
armament production, the Government aim to 
provide the British engineering industry with a 
unique chance to re-equip with second-hand tools of 
good quality, priced at 30 per cent. or less of their 
replacement price before allowing for normal 
depreciation. It was reported in October, 1945, 
that the demand for these tools was lower than was 
expected ; this may have been due in part to the 
general uncertainty as to Government policy, and 
also to labour shortages. 

Since the end of the war, there has been strong 
criticism from several sections of the engineering 
industry, especially the motor and shipbuilding 
industries, of the high price of steel in this country, 
compared with the United States. International 
price compari are notoriously difficult to make 
because of the difficulty of assessing the true internal 
purchasing power of national currencies. Spokes- 
men of the steel industry, while in general admitting 
that prices in this country are slightly higher than 
those in the United States, argue that the difference 
is much smaller than is claimed by the critics. 
In fact, steel prices were stabilised in 1941 and official 
indices show that the average increase in iron and 
steel prices between 1938 and 1945 was 36 per cent. 
This increase is comparatively small when it is 
remembered that the price of coal.rose by 100 per 
cent. and that of coke by 135 per cent. ; and that, 
owing to the use of lower-grade home-produced 
ore, the quantity of fuel required per ton of pig iron 
produced has increased, The stability of steel 
prices, in fact, has been largely artificial, one of the 
main factors in restricting price increases being the 
use made of the Ministry of Supply Central Fund. 
Steel prices, however, have now been increased by 
Control of Iron and Steel (No. 46) Order, as stated 
on page 16 of our last week’s issue. The contro- 
versy between the engineering and the steel indus- 
tries on this question dates from before the war and 
is not to be explained by war-time difficulties in this 
country. In the United States steel industry, 
the output per head is more than double that in this 
country, enabling the American industry to pay 
higher wages, while steel prices are lower than 
those in this country by between a quarter and a 
third. 

The Five-Year Plan for capital re-equipment 
announced by the British Iron and Steel Federation 
provides for an expenditure totalling at least 120I. 
millions. The announcement of the Plan in August 
stated that a considerable part of it had been ap- 
proved and that work had been begun on some of it. 
It included provision for new coke ovens, estimated 
to cost 6,500,0001., with a capacity of 2,500,000 tons 
of steelworks coke per annum; 19 new blast 
furnaces, which would cost 1,000,000]. each; new 
melting shops, on which 20,000,0001. will be ex- 
pended; the replacement and reconditioning of 
rolling mills, and the construction of a new con- 
tinuous hot strip mill in South Wales, at an aggre- 
gate cost of 33,000,000/. ; and the expenditure of a 
further sum, between 16,000,000/. and 19,000,000/., 
on various ancillary processes. In addition, it is 
proposed to replace ten existing blast furnaces as 
these go out of blast, so that, by the time that the 
programme is completed, nearly a third of the 
present 98 furnaces now working in Great Britain 
will have been replaced or rebuilt. The eventual 
result of the Five-Year Plan should be to increase 
the total capacity for steel-ingot production by 
about 20 per cent., and to improve considerably the 
overall efficiency of production. It was stated that 
work had begun already on the rebuilding of four 
blast furnaces, and the replacement of coke ovens, 


in Scotland and the North-East Midlands; and, 
among other new construction, a new plant was 
being put down at Darlington to produce hot-rolled 
steel sections for window frames, required for the 
housing programme. 

Following the statement of the Five-Year Plan, 
it was announced that the industry intended to 
expand considerably the present facilities for re- 
search and technical development and, to this end, 
had set up the British Iron and Steel Research 
Association, a new research organisation under the 
direction of Dr. C. F. Goodeve, O.B.E., F.R.S., who 
has since relinquished his war-time position of 
Assistant Controller for Research and Development 
at the Admiralty to take up his new duties. An 
essential part of this latest development is the pro- 
vision of research laboratories associated with the 
industry and with the universities, where the pro- 
cesses of iron and steel making can be studied under 
controlled working conditions, with the aim of 
ensuring the maximum conservation of fuel and the 
highest productive efficiency. The Association is 
being financed by an annual contribution of 250,0001. 
from the industry, which, with a grant from the 
Department of Scientific and Industrial Research 
and various other contributions, will give it an 
annual income of 400,000/. 

A question which has received a good deal of 
attention during the year is the financial capacity 
of the engineering industry to undertake the large 
programme of renewals and repairs deferred on 
account of the war, together with the capital 
re-equipment necessary to ensure maximum produc- 
tivity. Several times during the year, Lord David- 
son, President of the i i Industries’ 
Association, drew attention to the difficult financial 
position of the industry, which was called upon to 
spend a high proportion ofits resources in expanding 
war production, while any resultant profits were 
taken by the Excess Profits Tax. Some of the 
20 percent. refunds of E.P.T. should be available 
for re-equipment within the next twelve months, 
and the decision to reduce the tax from 100 per cent. 
(subject to 20 per cent. refund) to 60 per cent., 
as from April, 1946, was taken by the Chancellor 
of the Exchequer with a view to providing funds 
for this purpose. 

Mr. E. R. Wilkinson, M.I.E.E., devoted his 
second presidential address to the Association of 
Supervising Electrical Engineers on October 16 to 
the general problem of the re-equipment of British 
industry and the time schedule required if it is 
to be successfully solved. He estimated that an 
overall total of something like 25 million horse-power 
of electric motors was required in the factory trades 
of this country alone before anything approaching 
the American scale of capital equipment in com- 
parable industries could be attained ; this means, 
broadly, a doubling of the present horse-power. 
He also emphasised the great dependence of the 
engineering industry on reorganisation in the coal 
industry. 


‘There is no indication as yet whether the engineer- | pr; 


ing industry will be left to carry out the necessary 
re-equipment on its own account or whether the 
Government will set up machinery analogous, for 
example, to the “‘ Working Parties’ which have 
been established for a number of industries. The 
Working Party procedure has been confined, 
so far, to industries falling within the responsibility 
of the Board of Trade. In October, 1945, it was 
stated that the Ministry of Supply would be the 
department directly responsible for the engineering 
industry, which, however, would continue to obtain 
export licences, where necessary, from the Board 
of Trade. 

The need for a very substantial increase in exports 
provides, perhaps, the most important reason for 
the rapid reconversion of the engineering industry 
to peace-time production and the attainment of 
higher productivity. As shown in Tables IV and 
V, below, progress in the expansion of exports up 
to the end of September, 1945, was small. It was 
not to be expected, however, that the industry 
would be able to resume immediately the export 
of products many of which had not been manu- 
factured for perhaps four or five years, and it is 





not likely to be possible to judge the success or 
failure of the export drive until well into 1946. 








It is being recognised already that a global increase 
of 50 per cent. in the volume of total British exports 
as compared with 1938 may not be sufficient, and 
during the debate in December, 1945, on the 
United States loan and the Bretton Woods Agree- 
ment, reference was made to the need for an increase 
of 50 to 75 per cent. Such an increase is likely 
to prove impossible in a number of industries, for 
example, coal and cotton, at any rate for a number 
of years ; and, consequently, a considerably greater 
increase than 75 per cent. must be achieved by those 
industries which are more favourably placed as 
regards the development of exports. In view of the 
fact that the engineering industries accounted for 


TABLE IV.—Value of Exports of Some Engineering 
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——. 1938, 1942. 1943. 1944. (9 
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Tron and steel, and 
manufactures there- 

ae A --| 41,556 | 9,827 6,054 | 8,503 | 12,004 
Non-ferrous metals 
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Electrical goods and ‘ wi 

a us ., --| 18,430 | 11,163 | 11,091 | 12,637 | 9,787 

Machinery .. - .| 57,868 | 29,942 | 28,013 | 40,960 | 33,022 
Vehicles (including 
locomotives, ships 

and aircraft) .-| 44,627 | 7,510 | 8,691 11,677 | 10,918 











TABLE V.—United Kingdom Exports of Machinery. 
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nearly one quarter of the total British exports by 
value before the war, they must provide a substan- 
tial contribution to the export drive as a whole. 

The outlook for a rapid revival of engineering 
exports is, on the whole, good. Apart from the 
needs of the devastated countries, very little 
replacement of machinery and transport equipment 
has been possible during the war. In addition, 
many countries—for instance, South America— 
which, before the war, were large potential buyers 
of British engineering produets, were restricting 
their imports because of their difficult financial 
situation. The elimination of German and Japanese 
competition should facilitate exports in several 
fields; on the other hand, competition from the 
United States is likely to be more severe than it 
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branches of the engineering industry will be dis- 
cussed in greater detail in subsequent articles in this 
series. 

Several factors were responsible for the slow 
revival of exports during 1945. Mention has been 
made already of the shortage of labour, especially 
of skilled engineers. Other factors included the 
continuation of work on war contracts for a con- 
siderable time after the end of the war, and the 
maintenance until October, 1945, of a number of 
controls on export trade which made attempts 
to export costly and lengthy, in comparison with sales 
in the home market. The position was further 
complicated by the need to ensure that the highest 
possible proportion of exports should be made on 
current account rather than in satisfaction of the 
sterling balances held in London by foreign countries. 
Towards the end of the year, however, several 
specific trade agreements were concluded between 
Britain and France, Norway, and other European 
countries, permitting the exchange of goods on a 
credit basis up to specified amounts. Further agree- 
ments on these lines may be expected. A satis- 
factory level of exports is not likely to be achieved, 
however, as a result of Government action alone, 
and many manufacturers will have to adopt an 
entirely new attitude towards export sales. The 
view expressed, for example, by many motor- 
vehicle manufacturers, that exports can only be 
developed on the basis of a large home market, is 
not likely to bring about the desired results, and 
a much more positive approach through studying the 
needs of consumers abroad will be necessary. 

The war has resulted in a marked expansion in 
the productive capacity of the engineering industry 
and also in the labour force available, once the 
problems of re-allocation of labour have been 
solved. There may, therefore, be considerable 
scope for the import of semi-finished steel products 
in order to make use of this expanded capacity. 
Provided that an adequate proportion of the 
finished products can be exported, such a develop- 
ment might well contribute to reducing the adverse 
trade balance even though it increases the volume 
of imports. In the conditions of a seller’s market, 
the problem of costs of production tends to be 
relegated to the background. Under present 
conditions, there is a real danger that manufac- 
turers may neglect the urgent task of reducing 
manufacturing costs to the maximum possible 
extent, but unless this is done any expansion of 
exports is likely to prove short lived. 

An important development during 1945 was the 
Conference on the Unification of Engineering 
Standards, held early in October under the auspices 
of the Combined Production and Resources Board. 
Engineers from the United Kingdom, the United 
States and Canada were represented at the confer- 
ence, which adjourned after a fortnight’s session 
during which screw threads, drawing practice, 
metrology and a number of other questions were 
discussed. The proposal to adopt a basic thread 
form was the most outstanding accomplishment of 
the conference. The fundamental differences be- 
tween American and British screw-thread forms, 
which caused serious production and supply prob- 
lems during the war, were resolved to the point 
where the delegates were prepared to return to their 
respective countries with a specification for a basic 
thread form that would provide a unified standard 
for all countries employing the inch system. Many 
other important agreements were reached in a spirit 
of collaboration which was a happy augury for 
the exchange of information regarding best engineer- 
ing practice in the future. 





METALLURGICAL EDUCATION COMMITTEE.—A Joint 
Committee on Metallurgical Education has been formed 
by the Councils of the five leading national metallurgical 
institutes, namely, the Iron and Steel Institute, the 
Institution of Mining and Metallurgy, the Institute of 
British Foundrymen, the Institute of Metals, and the 
Institution of Metallurgists. The Committee will advise 
and co-ordinate the policy of the Councils on all matters 
concerning education in metallurgy, draw attention to 
the requirements of industry, advise those responsible for 
teaching, and assist parents and masters in guiding 
boys in the choice of future careers. The new Committee 
will also assist the Committee on National Certificates in 
Metallurgy. All inquiries should be addressed to the 
secretary 4, Grosvenor-gardens, London, 8.W.1. 





NOTES FROM SOUTH AMERICA. 


ALTHOUGH there is such an enormous pent-up 
demand in the Latin-American markets for British 
engineering and other capital goods, it cannot be too 
often emphasised that British export marketing and 
sales arrangements must be on completely modern lines 
and not inferior in any way to those of competitive 
nations. Commendation must be given, therefore, to 
the forward step taken by the Tube Investments group 
of engineering industries in registering in Argentina a 
new subsidiary company, Tubos Britanicos (Argentina), 
to provide a technical advisory service for South 
American purchasers of British steel tubes. It is 
understood that this development follows the recent 
return from South America of the group’s technical 
trading mission, which made an extensive study of 
steel-tube needs and demands in Argentina, Brazil, 
Chile, Peru, Uruguay and Bolivia. Further good news 
from Argentina is the announcement of the purchase 
by the Argentine State Merchant Fleet of five new 
ships, to be built in Great Britain, with an aggregate 
tonnage of 46,100 gross and to cost 1,362,0001., as well 
as one ship of 9,100 tons from Sweden. The British 
firms which have received these orders are Short 
Brothers, Limited, and Bartram and Sons, Limited, 
both of Sunderland, and the Burntisland Shipbuilding 
Company, Limited. The Swedish firm is Kockums 
Mekaniska Verkstads Aktiebolag, Malmé. The State 
Merchant Fleet are returning to Italy and Denmark 
some ships taken over during the war, leaving them with 
19 vessels, aggregating about 133,000 tons. The 
ships ordered from Britain and Sweden will make up for 
the Italian and Danish vessels which are being given up. 

The shortage of transport, both international and 
internal, which has been a severe brake upon South 
America’s economic activity during the past few years, 
is now in process of being alleviated. Many shipping 
companies which operated regular lines to South 
America before the war have announced the early re- 
establishment of their services, these including not only 
British and North American lines, but also others 
operating from Baltic ports, Sweden and Spain. Air 
transport also is being intensively developed, and the 
successful flight of the Lancastrian aircraft “ Starlight” 
to South America, which presages a regular service by 
British South American Airways, should draw even 
closer the traditional commercial ties between Britain 
and the important South American markets. The acute 
fuel shortage in South America is now being greatly 
alleviated, mainly by the resumption of supplies of 

trol and fuel oil from North America, so that rationing 

as now ceased in many of the countries. These sup- 
plies of fuel have been particularly welcomed in Argen- 
tina, where most restrictions upon the consumption of 
light and power have now been lifted. It is believed 
that the Washington Government have made available 
this large supply of fuel to avoid a breakdown of the 
Argentine inland transport system which would have 
prevented foodstuffs reaching the necessitous European 
countries. Because of the impossibiilty of ——a 
drilling equipment and spare parts, however, the pro- 
duction of petroleum by the Argentine State oilfields, 
alone, fell, in 1944 to little more than 2} million cubic 
metres ; and during the first nine months of 1945, 
though the total production improved to nearly 2} 
million cubic metres, it was still some 6 per cent. below 
the 1944 total for the corresponding period. 

Two main facts are gradually emerging in South 
America’s import trade. Firstly, the difficulties sur- 
rounding the acquisition of supplies from the United 
States are becoming fewer; and secondly, trade with 
Britain which, during the war, was practically reduced 
to a one-way traffic, is now slowly but surely becomi 
better balanced. In Uruguay, for example, the recent 
shipments from Great Britain, for the first time since 
the beginning of the war, of such articles as galvanised- 
iron wire, motor-cars, and tinplate, have been inter- 

ted as a welcome sign of Britain’s determination to 
re-establish that market. Most of the habitual im- 
porters of British goods view with sympathy and under- 
standing the great task which confronts British industry 
in the reconversion process from war to peace-time 
production; nevertheless, there remains the all-impor- 
tant fact that importers must protect their interests as 
best they can by buying where supplies are available. 
The same applies to factory-owners, some of whom have 
been obliged to buy reconditioned machinery from the 
United States. 

The demand for road-making machinery, etc., and 
general transport items is particularly keen in Brazil. 
A recent decree authorises the expenditure of the 
equivalent of about 250,000/. sterling for continuing 
construction of highways linking the north with the 
south of Brazil. e latest figures of Brazil’s foreign 
trade, which cover the first eight months of 1945, show 
a definite increase in imports of transport goods such as 
motor-cars and lorries, while there were considerably 
larger imports of petrol, coal, lubricating oils, railway 
wagons, other vehicles and parts, rails, fishplates and 
accessories. It is estimated, however, that the immedi- 





ate transport requirements in the State of Sio Paulo 
alone still amount to some 25,000 new lorries as well as 
2,000 omnibus chassis. One of the leading industrial 
concerns in Séo Paulo has entered into an agreement 
with a maker of spinning and weaving machinery in 
Argentina to manufacture such machinery under licence 
in Brazil. It is understood that, in the first place, 
carding engines will be made (though the demand for 
these is relatively unimportant) and orders are being 
accepted for delivery in May next. It is also intended 
to make spinning frames -and all accessories. If the 
local firm cannot produce these frames at a price 
below that charged by manufacturers in Argentina— 
about twice the amount being asked by British makers 
—there is some doubt whether Brazilian mills will 
place large orders. Spinning frames have been made 
in Brazil for many years but, because of the quality and 
price, have been in small demand. At a recent meeting 
of the directorate of the Sio Paulo Commercial Associa- 
tion, the action of the Brazilian authorities in refusing 
to issue licences for the importation of three-phase 
motors up to 75 h.p. was strongly criticised. Local 
manufacturers have maintained that they can supply 
the local demand for motors of this type, and that the 
quality is as good as that of American and other motors. 
The price of locally-made motors, however, is about 
twice that of the American article, which, in turn, is up 
to 30 per cent. more expensive than European-made 
motors. The Association decided to petition the 
Import and Export Bureau of the Bank of Brazil to 
reverse this decision and to permit imports of the 
motors in question. 

The activity of the more important manufacturing 
industries in Brazil—prominent among which is iron 
and steel—continues unabated, while an increased 
trade is being done in the export of iron and steel raw 
materials and manufactured products, and machinery. 
No widespread post-war depression among Brazil’s 
industries appears likely, in view of the new Govern- 
ment’s declared policy of maintaining existing import 
controls to ensure that imports are directed to the 
country’s more essential activities and to protect 
national industries against the dumping of foreign 
goods. It is expected, however, that the increase 
during recent months in Brazil’s total imports will 
show further expansion in the future in view of the 
larger volume of United States fuel, motor vehicles, 
machinery and parts, which, it is reported, will become 
available in the near future, as well as the resump- 
tion of supplies of certain European goods, such as 
machinery from Sweden, Switzerland, France and 
Belgium. 

The Chilean State Railways, in process of renewing 
their rolling-stock, are purchasing from the Baldwin 
Locomotive Works, at a cost of about 1,340,000 U.S. 
dollars, twelve steam locomotives and the necessary 
parts for assembling three more in Chile. British 
firms are understood to have submitted proposals to 
the authorities in Chile for the establishment there of 
copper, gold and silver smelting plant and the matter 
is under official consideration. Plans have been 
approved by the Chilean official organisation, known 
as the Corporacién de Fomento, for an expenditure of 
461 million pesos during 1946; over the first half of 
the year, 24 million pesos will be spent on oil explora- 
tion, 50 million on the steel plant near Concepcidn, 
and 92 million on the electrification scheme, on which 
116 million pesos will be expended during the whole 
year. In this connection, the Export-Import Bank 
of Washington has officially announced the granting 
of two loans to the Corporacién de Fomento, totalling 
33 million U.S. dollars. One loan, for 28 million 
dollars, is to be used to finance the purchase in the 
United States of equipment and materials for the new 
steel plant to be erected near Concepcidn, and will be 
available in forty weekly quotas from December, 1948. 
Repayment, with interest at 4 per cent., is to be made 
in half-yearly quotas spread over 20 years, commencing 
June 15, 1949. The remaining loan represents an 
increase of a credit’ of 8,000,000 U.S. dollars granted in 
December, 1944, of which 2,000,000 dols. is to be spent 
on electrical equipment for the new steel plant. 

The Chilean Government have presented a scheme to 
Congress to exempt agricultural machinery from 
payment of Customs duties for a period of three years. 
The Chilean National Savings Bank has decided 
to grant loans, at a maximum interest of 8 per cent., 
up to a total of 100 million pesos, to finance the impor- 
tation of industrial machinery; and the Exchange 
Control Board have agreed to allot 7,000,000 U.S. 
dollars for this purpose. The Chilean Congress are 
about to consider a Bill for the construction of a new 
dry dock and shipbuilding yard in Valparaiso at a 
cost of 180 million pesos. A new company, denomi- 
nated Dique Seco y Astillero Valparaiso, S.A., is 
already being formed with a capital reported to be 
entirely of United States origin. The investment is 
stated to be conditional on the Chilean Government 
guaranteeing the service of the bonds for a total of 
6,000,000 U.S. dollars, to commence when the con- 
struction work—which it is estimated will take three 
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years to complete and occupy some 1,500 workmen— 
isterminated. The Chilean Government have approved 
a project for the construction of a dam across the lake 
formed by the Maule river in the Talca and Linares 
provinces. The reservoir will have a storage capacity 
of 850,000 cub. m., five times greater than the largest 
at present in existence in Chile, and will be the greatest 
in South America. This control of the flow of the 
Maule river will permit of improved irrigation of 
110,000 hectares already under cultivation, as well as 
40,000 hectares at present.barren. The cost is esti- 
mated at 25 million pesos, excluding the comple- 
mentary canals, and tenders will be invited in the near 
future. Work is proceeding on dams and canals in 
other parts of Chile; one is in the Coquimbo district 
and the rest in the south to irrigate some 120,000 
hectares and improve the supply of agricultural produce. 

Peru’s oversea trade continues buoyant, and imports 
of “machinery and vehicles” cost 76 million soles 
during the first nine months of 1945, compared with 
47 million soles in the corresponding period of 1944, 
and those of “ metals and manufactures,” 43 million 
soles, against 38 million. Regarding the extensive 
programme of public works which has been pursued 
for some time past, the President of the Republic 
recently stated that, in future, only those works of an 
indispensable nature would be undertaken, though a 
certain amount of new irrigation work also would be 
done. The present petroleum laws in Peru are being 
revised to permit the co-operation of foreign concerns 
in the exploitation of the rich oil deposits in the Loreto 
Department. An agreement for a loan of 20 million 
U.S. dollars to Mexico by the Export-Import Bank 
of Washington has been signed, the funds to assist 
in financing the purchase in the United States of 
equipment, materials and services for a broad pro- 
gramme of electrification in Mexico. 



























































































































































REGULATIONS FOR THE GRINDING 
OF MAGNESIUM. 


Draft Special Regulations for the grinding of mag- 
nesium castings, to replace the war-time Magnesium 
(Grinding of Castings and other Articles) Order, 1943 
(S.R. and O. 1943, No. 268), have recently been issued 
by the Ministry of Labour and National Service, 8, St. 
James’s-square, London, 8S.W.1. The Regulations are 
intended for factories in which the grinding or polishing 
of castings or other articles consisting wholly or mainly 
of magnesium is carried on ; they do not apply to the 
crushing or grinding of magnesium in the manufacture 
of magnesium powder. It is stipulated in the Regula- 
tion that none of the processes shall be carried out by 
means of any grinding or polishing device which has 
been used for abrading iron or other ferrous material, 
and any “racing” with a tool capable of causing 
sparks is forbidden. Furthermore, no grinding or 
polishing process shall be carried out without the use 
of adequate appliances for the interception and removal 
of the dust formed as near as possible to the point of its 
origin. All dust, sludge and scale deposited in scrubbers 
must be removed at least once a week and disposed of 
without avoidable delay, either by being spread on the 
surface of the ground in the open air and burnt at 
least 100 ft. away from any occupied building, or by 
removal from the factory. Magnesium dust, other than 
dust from scrubbers, must be removed from the factory 
at intervals of not more than one week or be dis of 
by burning in the open. Alternatively, the dust may 
be kept in metal containers having closely-fitting metal 
covers in a dry room constructed of fire-resisting 
material and used only for storage. It is further stipu- 
lated that overalls of fire-resisting material of smooth 
surface and close texture, and leather aprons fitted 
with leather bibs, shall be provided for persons engaged 
on work involving substantial exposure to magnesium 
dust. No smoking, open light, fire or other agency 
capable of igniting magnesium dust is to be permitted 
at any place less than 20 ft. from grinding or polishing 
equipment, hood or scrubber used in connection with a 
process, or any container in which magnesium dust is 
kept or stored. Moreover, no person is to be permitted 
tosmoke when handling magnesium dust, sludge or scale. 
Copies of the draft Special Regulations may be obtained, 
price ld., from H.M. Stationery Office, York House, 
Kingsway, London, W.C.2. 




























































































































































































































































































CONTROL OF BENZOLE.—The Minister of Fuel and 
Power has issued the Control of Benzole and Allied 
Products (No. 2) Order, 1945 (8.R. and O. 1945, No. 1572). 
This amends the original Order (S.R. and O. 1945, No. 
1064) and the most important changes are that the 
amount of toluene which may be disposed of and acquired 
during each quarter, without the authority of a licence, 
is increased (subject to limitations) from 50 to 300 gallons. 
Maximum prices are substituted for fixed prices in con- 
nection with coal-tar naphtha and other products. 













































































WIDENING OF GLOUCESTER-CHELTENHAM RAILWAY. 
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THE WIDENING OF GLOUCESTER- | bridges, five new openings under existing over-bridges, 
CHELTENHAM RAILWAY. the extension of ten culverts ranging from 2 ft. to 8 ft. 
\ in width, as well as the erection of long lengths of retain- 
BerorE the war the two towns of Gloucester and | ing wall on the eastern portion. The reconstructed 
Cheltenham were connected by a double-track railway, | bridges included one at the Cheltenham end which car- 
about six miles long, half of which was owned and | ried an important main road over the railway. To 
maintained by the London Midland and Scottish Rail- | ensure the completion of the widening within the con- 
way and the other half by the Great Western Company. | tract period of twelve months, this bridge had to be 
At each end of the line lay heavily worked junctions | closed for four months, during which time the new arch 
where, as will be clear from Fig. 1, the two systems | was successfully completed. An illustration of this 
separated, but between them both companies’ traffic | work during construction is given in Fig. 3, opposite. 
was carried on a common double track. The route |The only other important bridge carried the railway 
formed an important link between the west and other | over a main road at the Gloucester end, but this did not 
parts of the country, and under war-time conditions | have to be closed. The other over-bridges only carried 
created a serious bottle neck, which it was necessary to | roads of secondary importance and these were closed 
relieve. while the work was in progress. Only in one case was a 
The doubling of the line was therefore authorised in | temporary bridge erected to maintain the road traffic. 
July, 1941, the contract for the whole of the civil | On the railway itself, the most important work was the 
engineering work being let to Messrs. Sir Robert 


re-modelling of the junctions at both ends and the 
McAlpine and Sons, Limited, two months later. It 


: , lowering of a considerable length of the Cheltenham- 
was supervised by the Chief Engineer of the London | Banbury branch in order to maintain a suitable gradient 
Midland and Scottish Railway. Each company, how- 


owing to the altered position of the junction points. It 
ever, remained responsible for its own permanent way 


was also necessary to divert a heavy telegraph line over 
and signalling. The line runs approximately west and | the full six miles of the widening and to build five new 
east and, as shown in Fig. 2, the additional tracks were | signal boxes, two of which each contained over 100 
constructed on the south of those then existing, with 


levers. 

the exception of a short length of about $ mile near| As already stated, the contractors estimated that 
the Cheltenham end. Here the new lines were laid on | all necessary earthwork, bridging, fencing and per- 
the north side, involving a double “fold over” from | manent way construction included in their contract 
the old to the new tracks. The Cheltenham-Banbury | could be completed in a year. At one time, however, it 
branch of the Great Western Railway joins the line | seemed as if this time would be exceeded owing to the 
just before the divergence of the two systems at the | inability of the Ministry of Labour to recruit locally 
Cheltenham end. There is a station at Churchdown | more than a small part of the workmen required. 
about midway between Gloucester and Cheltenham. This difficulty was overcome by importing large num- 

The work was staged so that the first mile of the | bers of men from Eire. The work was begun by laying 
widening from the Gloucester end, including the junc- 


y h 1 y r an overhead road to deal with the excavation of the 
tion, was dealt with first. A temporary junction, which | mile of embankment in the first stage. At the same 
necessitated a reversal of direction on one of the 


time a start was made on constructing the three 
existing lines, was also constructed at the Cheltenham | bridges, as well as the culverts and the new signal box 
end. The second stage consisted of the rest of the | at Lansdown-road, Cheltenham. The new signal box 
line between Gloucester and Churchdown, the third | was necessary as the widened lines passed through the 
that from Churchdown to the junction with the Ban- | site of the old box and the new box had therefore to 
bury branch, and the fourth the remainder of the | be’ used to control the traffic while the new junction 
line, including the complicated junction at Lansdown- | was being made. This stage, which is shown in progress 
road, Cheltenham. Considerable earthwork was in- | in Fig. 4, was finished in nine months and the work 
volved in the widening, including the driving of a | as a whole was completed in August, 1942. It may be 
cutting 1 mile 48 chains long and the building of an | said, in fact, that speed was the essential feature of the 
embankment | mile 24 chains long. Another embank- | work, and for this reason certain risks were run which 
ment, 58 chains long, reached a maximum height of 


would not otherwise have been taken. For instance, 
about 40 ft. Here a good deal of surface drainage | open-cut excavation was adopted in the construction 
had to be carried out before tipping could be com- | of certain bridge abutments and retaining walls, as 
menced, owing to the water-logged condition of the 


i é the | illustrated in Fig. 5, instead of the normal trenching. 
ground outside the railway property and the extensive | This was only possible as the existing bridges were of 
slipping of the original embankment in the past. In 


irder construction, so that no tion of 
all, the excavation exceeded 250,000 cub. yds., of th sing nen ene 


thrusts from the arches arose. The fact that the roads 
which about 140,000 cub. yds. were utilised for the | could be closed enabled the work to be carried out in 
embankment, leaving a surplus of nearly 120,000 | this way. 
cub. yds. to be dealt with. The disposal of this spoil 4 
presented a problem owing to the continuous lengths 
of cutting and banking and the fact that the heavy 
traffic on the main lines prevented them from being 
employed for that purpose. The site in the triangle 
between the branch and main lines at the Cheltenham 
end was therefore used as a dump, and in addition, to 
avoid excessive haulage, land was acquired for a tip on 
the top of the cutting slope. This necessitated the 
diversion of a public road and the construction of about 
4 mile of new road, thus involving a considerable 
amount of work which had not been anticipated. 
The contract included the extension of seven under- 








DERBY SOCIETY OF ENGINEERS.—Tie Chief Patron’s 
Prize of the Derby Society of Engineers, valued at two 
guineas, will be awarded to the engineering student 
studying or residing within a 30-mile radius of Derby 
who sends in the best written paper on any engineering 
subject. The paper must be original and not have been 
submitted to any society previously. Candidates must 
have been under 25 years of age on December 31, 1945, 
and entries should be in the hands of the honorary secre- 
tary, Mr. C. Carmichael, 54, Chatsworth-street, Derby, 
by March 30. 
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MINERAL-INSULATED METAL- 
SHEATHED CONDUCTORS. 


THE progress made in the application of powdered- 
mineral insulation to metal-sheathed conductors is 
recorded in a paper read before the Installations 
Section of the Institution of Electrical Engineers, 
by Messrs. F. W. Tomlinson and H. M. Wright, on 
Thursday, December 13, 1945. Although inorganic 
insulating materials possess certain advantages, it has 
not been possible up to the present to mould them round 
a non-rigid conductor. When compressed in powdered 
form within a tubular sheath, however, such materials 
behave in many respects as a homogenous plastic. 
Magnesium and aluminium oxide, as well as siluminate 
a mixture of calcium oxide or magnesium oxide and 
boric oxide, beryllium oxide, powdered glass, kaolin 
and zircon, can be used for this purpose. 

Magnesium oxide, which is the material most generally 
employed, is an excellent electrical insulator and a 
comparatively good heat conductor when compressed 
it is also stable at high temperatures. Its power factor, 
which is 0-0005 at normal temperatures, increases with 
a rise in temperature. The dielectric strength falls 
with a rise in temperature and varies with the 
amount of compression. At a pressure of 3 tons per 
square inch, for instance, it has about six times the 
breakdown strength of air. For heating elements the 
usual coiled resistance wire is embedded in the powdered 
insulant and is centrally disposed within a tubular 
sheath. There are several methods of effecting this 
assembly. These can be classified under two headings 
depending on whether the insulant is manufactured in 
situ or is assembled with the element within the sheath. 
In the manufacture of cables the most usual method is 
to compress the magnesia into short cylinders in 
which a number of holes are left to receive the conduc- 
tors. These are pressed into the copper tube which is 
to form the sheath of the cable, and the conductors 
are then threaded through the holes. The tube 
assembly is next drawn through dies to reduce its cross- 
sectional area, this operation reducing the magnesia 
blocks to powder. 

Cables of this type have been used for some years 
to form the elements of cooker hot-plates, since the 
excellent thermal conduction of the compressed mag- 
nesia allows a sheath temperature of, say, 600 to 
750 deg. C. to be maintained economically. For light- 
ing and power supplies, a mineral-insulated cable has 
the advantages of being fireproof, of being incapable of 
causing a fire and, while permanent, having sufficient 
flexibility to enable the most tortuous routes to be 
followed with comparative ease. The relative pos'tions 
of the conductors and sheath are not affected by bending 
or deformation. Such a cable can also be used satis- 
factorily in hot, damp and oily situations, and is highly 
resistant to corrosion. As both the compacted mag- 
nesia and the metal sheath are good thermal conductors, 
a cable insulated in this way will run cooler for the 
same current than cables with organic types of insula- 
tion, or will carry a higher current for the same tempera- 
ture rise. In comparison with other cables, such as 
lead-covered vulcanised-rubber or vulcanised-rubber in 
conduit, mineral-insulated cables show a great saving 
in weight and bulk. A saving in space can also be 
achieved. For instance, the electrical installation of 
a certain oil tanker required practically 14,000 yards of 
cable with cross-sections varying from 0-0015 to 0-15 
sq. in. The aggregate weight of this cable, using vul- 
canised-rubber insulation protected by lead sheathing, 
was 136-13 cwt., but this was reduced to 58-65 cwt. 
when mineral insulation was employed. The bulk was 
also reduced from 51-5 cub. ft. to 24-8 cub. ft. 

Unlike some of the familiar organic insulants, the 
deterioration of which in service results in a reduction of 
the puncture voltage, the characteristics of a suitable 
mineral insulant are fixed and the initial flashover 
value is retained indefinitely. Consequently, a smaller 
safety factor can be used. The cable is also suitable 
for use at high frequencies, as the power factor alters 
little under these conditions, while the attenuation is 
low even at frequencies of the order of hundreds of 
megacycles per second. As the magnesia insulant is 
hygroscopic, it will absorb a certain amount of moisture, 
and though this does not, in itself, affect the insulant 
appreciably, it may be contaminated with some con- 
ducting material which will “ track ” and'cause arcing 
to take place. Moisture must, therefore, be prevented 
from entering the magnesia either by cementing a 
porcelain or steatite ferrule into the sheath or by sealing 
with bitumen or a chloronaphthalene wax. 








BRITISH OIL ENGINES FOR TURKEY.—On behalf of the 
Turkish State Maritime Transport Purchasing Legation, 
Messrs. Robert W. Hunt and Company, London, have 
placed an order for four marine-propulsion engines 
aggregating 1,000 shaft horse-power, with British Oil 
Engines (Export), Limited, Duke’s-court, 32, Duke-street, 
London, S.W.1. The engines will be manufactured by 
Messrs. Mirrlees, Bickerton and Day,Limited, Stockport. 
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REPAIR OF ROLLING-MILL PINION 
BY THERMIT WELDING. 


THE process illustrated on this and the opposite 
pages is an interesting example of a repair carried 
out by Messrs. Murex Limited, Rainham, Essex, 
using Thermit welding. As shown in Fig. 1, the 
part concerned was a double-helical pinion for the 
drive of a rolling mill, failure having occurred at the 
wobbler end of the shaft which is, of course, integral 
with the pinion. The shaft was about 15 ft. long 
overall, the diameter of the pinion was 42 in. over the 
teeth, and the cylindrical part of the wobbler shaft was 
27 in. in diameter. Fortunately, a spare pinion was 
available at the time of the breakdown, but the replace- 
ment of this spare part would have taken several 
months, so that if another breakdown had occurred 
during this period the mill would have had to be shut 
down. It was decided, therefore, to repair the broken 
drive to form the spare, a course which, apart from 
occupying less time, was clearly a less expensive process 
than cutting a pinion from a new forging. It was, 
moreover, judged undesirable to attempt the welding 
of the actual fracture since both the area of the bearing 
and the cross-shaped wobbler were affected. The 
broken portion of the shaft was accordingly parted off 
squarely at a point about 16 in. from the shoulder 
formed by the pinion. A piece of shaft of appropriate 
length and 27} in. in diameter, of the same class of 
steel as was used originally was accordingly prepared. 
This was set up in exact alignment with the pinion, 
as shown in Fig. 2, a gap of about 2 in. being left 
between the two lengths of shaft. The original shaft 
had a hole 4 in. in diameter bored axially through it. 
By boring the new part with a similar hole, correct 
alignment was further insured by inserting a length of 
shaft 4 in. in diameter so as to span the gap with a 
reasonable margin on each side. 

At this point an interesting adaptation of the ancient 
cire perdu technique was employed. Since the gap had 
to be filled with liquid Thermit metal and a sand mould 
had to be constructed round the shaft, it was necessary 
to arrange gates and risers circumferentially round it 
and any of the conventional methods of making the 
cores was impracticable, if not actually impossible. 
The gap was accordingly packed with paraffin wax 
which was expanded on the periphery of the shaft 
into a collar considerably wider than the gap and 
having an almost semi-circular cross section, as it 
clearly indicated by its contour at the top of the shaft 
in Fig. 3. A mould box, built up of plates and angles, 
was then erected round the neck. The box was 
filled with well-rammed moulding sand, the several 
passages to the wax ring being formed as the moulding 
progressed. In this connection Fig. 4 should be 
referred to, though it shows the actual casting after the 
sand had been removed. In this illustration, the large 
riser is seen on the top of the weld ring. On the right 
is a pouring gate with three branches to the ring; the 
top of a similar gate on the other side is just visible 
above the shaft on the left. There were also passages 
for the pre-heating burners and for the escape of the 
wax melted during the pre-heating process. It will be 
appreciated that the wax was all drained away before 
casting was commenced, the 2-in. gap being left com- 
pletely clear and surrounded by a peripheral cored 
passage in the sand. It may be pointed out here that 
the white strip running vertically across Fig. 4, is 
merely a graduated straight-edge to indicate the 
dimensions of the parts, the pouring head, etc. 

The mould box, referred to above, was provided 
with five pre-heating burners, three on one side and 
two on the other. The burners were supplied with 
paraffin atomised by compressed air. A structure 
spanning the moulding box formed a gantry to carry two 
crucibles. With all five burners in operation the wax 
was melted out, the sand thoroughly dried and the metal 
adjacent to the gap brought to a bright red heat, the 
whole of these operations taking about 10} hours. While 
they were proceeding, two crucibles were placed in 
position on the gantry above the pouring gates and were 
loaded with Thermit. The burners were withdrawn 
and the pre-heating ports closed, which completed the 
preliminary operations. The Thermit charges in the 
crucibles were then ignited and after a lapse of about 
25 seconds the tapping condition was reached. A 
quantity of molten steel sufficient to fill the gap and 
the surrounding ring and the other cavities of the mould 
was first delivered and was followed by a quantity of 
alumina slag. The slag, however, was led away by 
channels provided in the top of the mould, and this 
enabled the riser to be kept clear and to be fed with 
Thermit powder. The ignition of this powder kept 
the metal which had flowed up the riser from solidi- 
fying too rapidly, so that it was impossible for piping 
of the casting to occur. Apart from the cutting off 
of the fractured part of the shaft and the manufacture 
and preparation of the new piece, the time occupied 
in getting ready for casting was five days. The pinion 
was allowed to cool slowly in the mould, before the 
sand and moulding box were removed, for about 
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36 hours. During casting and after it, the temperature | parent metal and the edge of the collar there was found 
of the pinion teeth nearest to the weld was observed | a small amount of trap 


by means of thermocouples ; this temperature never 
exceeded 250 deg. C. 

After the stripping process, when the pinion was left 
in the condition seen in Fig. 4, the riser, gates, etc., were 
removed by flame-cutting and the pinion was set up in 
a lathe for the purpose of turning down the new piece 
of shaft, including the weld “collar,” to the correct 
diameter of 27 in. Fig. 5 shows the shaft in the 
lathe and was taken to illustrate the vicinity of the 
original gap, the position of which is indicated by a 
pair of chalked lines. The weld was found to be 
sound, though at one point outside the gap, in the 




















LINE WITH Pryton, 


sand. This slight defect is 
just visible in the bottom right-hand corner of Fig. 5, 
where the remnants of the collar are being cut away. 
Obviously, it does not affect the strength of the work 
and it is equally clear that it can be easilyremedied by 
are welding. To complete the repair as a whole, the 
wobbler notches had to be cut, but this is, strictly 
speaking, outside the welding repair, which was carried 
out on the site by Messrs. Murex, Limited, this firm 
also supplying the Thermit and the apparatus and 
tackle involved. It will be obvious that Thermit 
welding is a valuable aid in effecting repairs of heavy 
parts. In such parts, for which often no spares are 
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provided, the cross-section of the fracture may exceed 
the limit at which other methods are likely to prove 
satisfactory. Thermit welding, however, is equally 
useful for smaller repairs but the set-up required is 
out of proportion in a small job in which, say, arc- 
welding or other welding processes are more easily 
arranged for. It may be noted that Thermit welding 
for repair work has been current practice in the United 
States for many years, in steelworks, ship-repairing 
yards and other heavy industries. Moreover, during 
the war the process was used for the fabrication of the 
stern frames of the Liberty and otherships. Itisstated 
that this latter use resulted in reducing costs, increasing 
output and avoiding difficulties often present in the 
casting and forging of large and rather intricate shapes. 
However that may be, the American experience is 
sufficient to show that the process may be accepted with 
confidence and the example described above indicates 
ng the British engineer can turn out an equally good 
job. 





Diary.—We have received from The United Steel 
Companies, 17, Westbourne-road, Sheffield, 10, a useful 
desk diary which contains a list of the firm’s works and 
district offices and selling organisations. The price is 1d. 





THE MoTrorR AGENTS’ ASSOCIATION.—A luncheon of 
the Motor Agents’ Association was held on December 20, 
1945, at the Savoy Hotel, London, W.C.2, the chair 
having been taken by Mr. George W. Lucas, President of 
the Association. The Right Hon. Ellen Wilkinson, M.P., 
Minister of Education, was the principal guest. In 
proposing the toast of the guests, Mr. Lucas mentioned 
the national plan for the training and certification of 
craftsmen engaged in servicing motor vehicles. Under 
this scheme it was hoped to raise the standard of work 
done in garages and improve the status of persons 
following this particular trade. In replying to the toast, 
Miss Wilkinson expressed her personal interest in the 
new plan and approved of the interchange of personnel 
between industry and technical schools to ensure that 
teaching in engineering subjects should be up to date. 





REBUILT 2-6-0 LocomorivE, L.N.E.R.—A_ three- 
cylinder 2-6-0 locomotive, one of the K 4 class of 
the London and North Eastern Railway, built to the 
designs of the late Sir Nigel Gresley during the period 
1937-8, has been rebuilt with standard boiler and cylinders 
identical with those fitted to the B 1 class engine, which 
was described in ENGINEERING, vol. 155, page 47 (1943). 
The modified engine, which has only two cylinders, 
has been given the class designation K 1, and it will 
perform duties at present undertaken by 0-6-0 engines 
of the J 39 class, which are subject to certain restric- 
tions on account of the axle loading being 19 tons 11 cwt. 
for the leading coupled axle. In the new K 1 engine the 
corresponding axle load is 18 tons 6 cwt. The rigid wheel- 
base of the K 1 engine also compares favourably with 
that of the J 39 engine. being 16 ft. 3 in. instead of 17 ft. 








TEAM WORK IN RESEARCH.* 
By Dr. C. H. Lanper. 
(Concluded from page 23.) 


F.1.D.0.—The same team, including M. de Malherbe 
(Polish) and assisted by the workshop superintendent 
of the City and Guilds College, Mr. R. Dubbins, and 
by Dr. Marshall of the Department of Civil Engineering, 
also carried out basic research and development relating 
to F.I.D.0., the fog dispersal process developed by the 
Petroleum Warfare Department. The magnitude of 
the hydraulic, thermal and combustion problems in- 
volved in developing F.I.D.O. is not generally realised. 
Petrol burners surround the runway, and the air above 
it must be sufficiently heated to vaporise the fog drop- 
lets. The heat output required depends not only on 
the atmospheric conditions, fog density, drop size, 
wind and temperature, but also on the width and 
height of area to be cleared. In general, radiation fogs 
require burner capacities up to 30 therms per yard per 
hour; thus a bomber airfield may easily contain 
4,000 yards of burner length, with a consumption of 
120,000 therms or a top capacity of 80,000 gallons of 
petrol per hour. This is about eight times the hourly 
fuel consumption of Barking power station. 

Preliminary qualitative experiments to study the 
aerodynamic effects of burners surrounding an area 
were made in a wind tunnel in the autumn of 1942. 
When, with the first large-scale burners, the impossi- 
bility of burning liquid petrol without smoke became 
apparent, attention was directed to the development 
of self-vaporising burners. The problem was compli- 
cated by the necessity for keeping the vapour tempera- 
ture, irrespective of toad and wind conditions, within 
relatively narrow limits. Wet vapour would cause 
smoke, superheated vapour lead to cracking and a 
particularly disagreeable decomposition of the tetra 
ethyl lead contained in the petrol; thus the right 
balance of heat transfer from the flames plying on the 
vaporiser to the liquid flow into its interior had to 
be maintained. It involved a study of the formation 
in space of flames, their dimensions, heat distribution 
and emission, and stability. 

When, early in 1943, it had been proved by Mr. A. C. 
Hartley that F.I.D.O. was a practical proposition, and 
a large-scale installation programme of overground 
Haigill burners was initiated on 13 airfields, Sir Donald 
Banks, the Director-General of the Petroleum Warfare 
Department, suggested that further research and 
development should proceed on unobstructive burners 
flush with the airfield, paying special attention to the 
necessity for fuel economy. This meant that the 
intensity and duration of a burn must not exceed that 
just ‘required for safely landing a given aircraft in a 
given fog, and that there must be high flexibility, 
combined with remote and automatic control. 





* The 1945 Melchett Lecture, delivered to the Insti- 
tute of Fuel at a meeting held in London on October 17. 
Abridged. 
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The scope of laboratory research was soon exceeded 
when it came to the design and erection of large-scale 
plant, and close collaboration was maintained with the 
firms of Babcock and Wilcox, Limited, the General 
Electric Company, Limited, Kinnear Moodie, K.L.G., 
and British Thermostat. The college team was thus 
no longer a self-contained research unit, which, as in 
flame throwing, passed on the results of its investiga- 
tions to the designers and users ; it became part of a 
wide organisation in which a new combustion process 
and plant had to be developed to an enormous scale 
of application. At the same time, the difficulties of 
co-ordination, ever inherent in any team work, also 
increased. The result of this work is the slot-burner 
F.1.D.0. system, so called because the fuel is burned in 
a cast-iron slot or trough 8 in. wide and 8 in. deep. 

The first problem was to house in such a small trough 
a burner of high capacity, with its vaporiser. The rate 
of heat liberation produced by a consumption of 20 
gallons of petrol per yard per hour is very high, yet 
must not damage the trough and burner itself. ‘he 
burner is in 10-ft. 6-in. lengths and made of a }-in. 
pipe in the shape of a hairpin, the upper limb being the 
vaporiser, in which the petrol is vaporised by the flames 
emerging from small nozzles in the lower limb. To 
obtain a sufficiently high heat transfer into the vaporiser 
without disturbing the burner was the second problem. 
It was solved by giving the burners complete freedom 
of expansion and by providing implements inside the 
pipes to give highly turbulent flow, and directing the 
liquid petrol to the hottest part of the vaporiser. 

The third problem was that of introducing the com- 
bustion air into the trough, since lack of air would 
restrict the output and cause smoke. The magnitude 
of the task without using blowers may be illustrated 
by the fact that one hour of burning 4,000 yards on an 
airfield consumes at least 110,000,000 cub. ft. of air, 
a layer 35-ft. high above the burner enclosure. It was 
found that this air could be induced into the trough 
if the jets of petrol vapour emerging from the burner 
nozzles had a velocity of over 1,000 ft. persecond. By 
suitable aerodynamic arrangements, the whole of the 
combustion air can be induced to pre-mix with the 
petrol vapour so that a poorly radiating non-luminous 
flame results, a particularly pretty combustion experi- 
ment. Flames of high discharge velocity are, however, 
known to be unstable, and in this particular case they 
might meet winds up to 25 miles an hour, blowing 
from any direction. The solution was found in baffling 
the jets by the vaporiser pipe in the axial direction, 
and by the bars of a covering grid in the cross direction. 
Actually, the covering grid was not used primarily 
for baffling; it was required by the Air Ministry to 
cover the trough and to carry a wheel load of 45 tons. 
This grid had to withstand the intense heat of the 
flame, and not obstruct either the flow of air into the 
trough or the free development of the flames. Its 
design was a problem in the aerodynamics of combus- 
tion, and the ultimate calorised (aluminium-sprayed) 
steel grids designed were based on aerodynamical, 
mechanical and metallurgical considerations, 
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The cast-iron troughs housing the burners are 
situated in precast concrete troughs. Pavement slabs 
of heat-resisting concrete border the burners on both 
sides. Ten double burners of seven yards each usuall 
form a so-called “ section,” 70 yards in length. Eac 
section is equipped with an electrical modulating 
valve, and the remote control from a central point, 
becomes the most a feature of the system. 
The idea underlying the remote control is to operate 
the burners only intermittently for periods of 5 to 
10 minutes, just sufficient for the landing of an aircraft 
in a fog, and to relight the burners on each occasion. 
The simultaneous lighting up all over the airfield is 
done electrically by special resistance coils placed at 
intervals in the troughs and controlled from the central 
switchboard. A good deal of attention had to be 
devoted to the ignition process of liquid and vaporised 
petrol, the latter proving more difficult than had 
been anticipated, since the ignition limits are fairly 
narrow. 

During a fog, the operator in the control room is 
unable to obtain visual proof of the correct lighting up 
and burning of the sections, some of which may be 
two miles away ; hence reports must be sent from the 
plant itself. The signalling system is based on the 
pressure characteristics of the burners, pressure of the 
liquid flow in priming, and vapour pressure in the 
burner during combustion. The control panel shows 
for each section the working of the valves, igniters 
and burners. In a layout diagram of an airfield with 
F.1.D.0. installation, each burner group is illuminated 
as the burners are alight. A similar diagram is at 
Flying Control, where the officer selects the burner 
groups to be used, according to any given fog conditions 
and operational demands. On receiving the order to 
burn, the operator, having pressed the keys, uses a 
single master switch and the whole operation of lighting 
up and burning of the pre-selected groups proceeds 
automatically, with each group and section signalling 
back its performance. 

Although the work on F.I.D.O. had much more the 
character of engineering research than that on flame 
throwers, it contained one subject of scientific interest. 
If the heating of the fog-laden air is to be brought 
about solely by mixing with the combustion gases, 
flames emitting a minimum of heat radiation will be 
the most efficient, but the visibility of the burner lines 
is welcomed by the pilots, and there is still some differ- 
ence of opinion as to whether luminous or non-luminous 
flames should be adopted. Arising out of this problem, 
measurements of the radiation from luminous and non- 
luminous slot burner flames were made in consultation 
with Dr. Fishenden, Dr. Gaydon and Dr. Kellner, 
under varying conditions of air supply and load, and 
at different stages of flame development. In this 
instance, it was thought desirable to work immediately 
on the full scale, since it did not appear that dynamic 
similarity could be even approximated in model 
experiments, and the correlation of the results with the 
temperature and chemical analyses of the flames may 
contribute to our knowledge of heat transfer in indus- 
trial furnaces. 





BOLT ADAPTORS.—We have received from Messrs. 
Henry Lindsay, Limited, 47, Queen’s-road, Bradford, a 
comprehensive catalogue of the fastening device known 
as the “* Lindapter,” which are shaped clamps for use with 
ordinary bolts for connecting parts—chiefly structural 
members. The catalogue, which is very fully illustrated, 
shows how greatly the number of types manufactured 
and the number of possible applications have been aug- 
mented since the device was described in ENGINEERING, 
vol. 141, page 302 (1936). A handy adjunct is a tracing 
of the more commonly-used bolt adaptors drawn full 
size and contained in a pocket in the back cover. Towards 
the end of the catalogue are full-sized profiles of standard 
joists, channels, and flat-bottomed rails, to which the 
tracing may be applied to enable designers to make a 
selection of suitable fittings. 





AIRCRAFT ENGINE AND CARBURETTOR TESTING IN 
FacTorigEs.—In pursuance of the statutory procedure 
under the Factories Act, 1937, the Minister of Labour and 
National Service gave notice in the London and Edin- 
burgh Gazettes of Friday, January 4, that he proposes to 
make special regulations applying to factories where 
the testing of aircraft engines, or of carburettors or fuel 
pumps for aircraft, is carried on. Copies of the draft 
special regulations, which are entitled the Factories 
(Testing of Aircraft Engines, Carburettors and Other 
Accessories) Special Regulations, may be obtained from 
H.M. Stationery Office, and any objections to the draft 
should be sent to the Ministry of Labour and National 
Service, 8, St. James’s-square, London, S.W.1, on or 
before February 9. The Special Regulations are intended 
to replace the Factories (Testing of Aircraft Engines, Etc.) 
Order, 1944 (S.R. and O. 1944, No. 495) made under 
Regulation 60 of the Defence (General) Regulations, 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


Metal Casement Windows and Doors.—During the 
war a important step in standardisation was 
taken by the reduction in the number of metal case- 
ment windows and doors which were manufactured. 
It was, of course, appreciated that the range of standard 
windows and doors adopted for war pers would 
not be adequate for post-war conditions, hence a revision 
of the specification in question, B.S. No. 990-1941, 
has been pre and issued. The new edition pro- 
vides for a much larger selection of windows; thus 
windows up to 4 ft. 118 in. in height and 6 ft. 6} in. in 
width are now available. The series can be obtained 
without bars, with horizontal bars only, or (with the 
exception of the windows 6 ft. 6} in. in width) with 
horizontal and vertical bars. The specification con- 
tains full details regarding the sizes of the steel sections 
to be used for the manufacture of the windows and also 
information concerning the fitting of the lugs, and the 
arrangements for bay windows. Tables of the aggre- 
gate sight sizes and weights of all the windows are 
included. Details of the sections, lugs, fixings, and 
sight sizes of the range of standard metal casement 
doors covered by the specification are also given. 
The specification is intended to cover windows and 
doors for domestic buildings and does not cover 
metal sash windows for industrial p It is 
hoped to provide for these in a separate publication. 
[Price of B.S. No. 990-1945, 3s. 6d., postage included. ] 
Asbestos-Cement Pipes.—Two other revisions, re- 
cently prepared and issued, concern asbestos-cement 
pipes. They are, B.S. No. 569-1945, covering asbestos- 
cement spigot and socket rainwater pipes, gutters and 
fittings, and B.S. No. 582-1945, covering asbestos- 
cement spigot and socket soil, waste and ventilating 
pipes and fittings. The specifications have been 
revised chiefly for the purpose of including tests for 
bursting strength, water absorption and resistance to 
acidic water. Methods of carrying out the tests are 


deajt with in appendices. [Price of each specification, 
2s., postage included. ] 
Hexagon Die Nuts.—The British Standards Institu- 


tion, in collaboration with the manufacturers of 
screwing tackle, have recently prepared a schedule of 
dimensions relating to hexagon die nuts. The schedule 
contains the overall dimensions of 17 sizes of nut blanks, 
and lists the particular screw threads which are asso- 
ciated with each size of blank. The schedule is pub- 
lished as Amendment No. 1 to B.S. No. 1127-1943, 
which specification covers circular screwing dies. 
Copies of the Amendment slip (Reference P.D. 401) 
are obtainable —_ on application to the Publications 
Department of the Institution, enclosing a stamped 
addressed envelope. 





BOOKS RECEIVED. 


Food Industries Manual. A Technical and Commercial 
Compendium on the Manufacture, Preserring, Packing 
and Storage of All Food Products. Fourteenth Edition. 
General Editor: T. CrosBre-WatsH. Leonard Hill 
Limited, 17, Stratford-place, London, W.1. [Price 
25s. net.) 

The Coal Industry Joint Fuel Efficiency Committee. 
Second Progress Report of Technical Panel 1 on Utilisa- 
tion of Low-Grade Fuels. The Mining Association of 
Great Britain, 53, Parliament-street, Westminster, 
London, 8.W.1. 

Handbook for Electric Welders. Revised edition, 1945. 
Murex Welding Processes Limited, Waltham Cross, 
Herts. [Price 5s. net.) 

A Manual of Modern Underground Haulage Methods for 
Mining Engineers. By H. R. WHEELER. Charles 
Griffin and Company, Limited, 42, Drury-lane, Ald- 
wych, London, W.C.2. [Price 18s. net.] 

Equal Reward for Equal Effort. Some Notes on Piece- 
work, and Typical Questions and Answers About Time 


Study for Rate Fixing. By F. W. DEAKIN. F. W. 
Deakin, Kineton-road, Sutton Coldfield. [Price 1s. 
net.) 

Mechanics for Engineers. Statics and Dynamics. By 


PROFESSORS EDWARD R. MAURER, RAYMOND J. ROARK, 
and GEoRGE W. WasHA. John Wiley and Sons, 
Incorporated, 440, Fourth-avenue, New York 16, 
U.S.A. [Price 4 dols.] Chapman and Hall, Limited, 
37, Essex-street, Strand, London, W.C.2. [Price 24s. 
net.) 

The Locomotives of Sir Nigel Gresley. By O. S. Nock. 
The Railway Publishing Company, Limited, 33, Tot- 
hill-street, Westminster, London, S.W.1, and Long- 
mans, Green and Company, Limited, 43, Albert-drive 





1939, and, therefore, of temporary duration only. 


Wandsworth, London, 8.W.19. [Price 10s. 6d. net.) 





PERSONAL. 


The General Committee of LLoyp’s REGISTER OF 
Surpprne have elected Sir GEORGE H. NELSON, chairman 
and managing director of the English Electric Company, 
Limited, and Mr. Henry Main, C.B.E., managing 
director of the Caledon Shipbuilding and Engineering 
Company, Limited, to be members of the Technical 
Committee of the Society. 

CapTain L. W. WARNER, A.F.R.Ae.S,, Deputy Director 
General of Aircraft Production, in the Ministry of Aircraft 
Production, has retired under the age limit. 

COLONEL E. GORE-BROWNE has been appointed a mem- 
ber of the Central Electricity Board. 


Dr. GANO DuNN has been elected a vice-chairman of 
the International Executive Council of the World Power 
Conference. 

MaJOR THEOPHILUS WILLIAMS, for the past 12 years 
dock and traffic manager, Port of London Authority, 
has been appointed general manager of the Authority. 
Mr. J. A. MILNE, managing director of J. Samuel 
White and Company, Limited, Cowes, Isle of Wight, has 
been appointed chairman of the company in succession 
to Str ARCHIBALD MITCHELSON. Mr. Milne retains 
his present appointment as managing director. 

Mr. J. B. THomas, F.C.A., who joined the board of 
Hadfields Limited, Sheffield, in January, 1936, as financia 
director, and was appointed general manager on the 
retirement of Sir Peter Brown and Major A. B. H. 
Clerke, last year, has now been made managing director. 
Grovup-CaprTaln C. E. H. VEritTY, O.B.E., has returned 
to the staff of the London Power Company, Limited, 
from which he was seconded by the Air Ministry early in 
the war, and has been appointed chief development 
and testing engineer (mechanical engineering). 

Dr. H. M. Giass, M.Sc., formerly of Imperial Chemical 
Industries, Limited, Billingham, has been appointed 
director of research to General Refractories, Limited, 
Sheffield. 

Mr. H. A. BRASSERT, chairman of H. A. BRASSERT AND 
CoMPANY, LIMITED, is retiring from this company in 
order to concentrate his activities in New York, and the 
goodwill, drawings, patents, processes and business of 
the firm have been transferred to a new company, MEssks. 
JOHN MILES AND PARTNERS (LONDON), LIMITED, Granite 
House, Cannon-street, London, E.C.4. The directors 
are Mr. JOHN MILES, chairman and managing director, 
Mr. T. THOMSON, Mr. A. G. E. ROBIETTE, Mr. T. RUDKIN, 
and Mr. J. R. THRING, secretary. 

Mr. JOHN MALLOCH, B.Sc., chief engineer to India 
Tyre and Rubber Company, Limited, Inchinnan, Ren- 
frewshire, has been appointed works manager of the 
Castlecary Works of Messrs. John G. Stein, Limited. 

Mr. H. W. Heyman, B.Sc., until lately chief engineer 
of the battery electric-vehicle department, Brush 
Electrical Engineering Company, Limited, has joined 
Northern Coachbuilders, Limited, Newcastle-upon-Tyne, 
makers of the N.C.B. battery electric vehicle. 

Mr. G. V. Harrap, A.M.1.E.E., A.1.Mech.E., at present 
Deputy City Electrical Engineer at Norwich, has recently 
been appointed Borough Electrical Engineer and Manager, 
Gravesend. He expects to take up his new duties on 
February 1. 

Mr. G. W. Lacey, C.B.E., B.Se., A.R.L.C., general 
sales manager responsible for the sales division of The 
British Aluminium Company, Limited, Salisbury House, 
London Wall, E.C.2, has been elected a director. 

Mr. C. M. MEepDLicorr, who has returned to the Dunlop 
Rubber Company, Limited, from the Ministry of Supply, 
where he has been assistant director of Rubber Control 
since 1941, has been appointed the firm’s district manager 
for the Birmingham area. Mr. G. H. PERKINS, manager 
of the reclaim department at Fort Dunlop, has been 
appointed personnel manager of the new Dunlop factory 
at Speke, Liverpool. 

Mr. A. F. PALMER PHILLIPS has relinquished the 
position of director of sales of Vauxhall Motors Limited, 
to take up other and special duties of a broader nature. 
Mr. R. A. Davis, sales manager, has been appointed 
director of sales in succession to Mr. Palmer Phillips. 
Mr. W. H. PuHILurs has been appointed parts manager 
in succession to Mr. C. H. FISHER, who has been appointed 
controller of parts and service. Mr. W. J. SEYMOUR 
has been made public relations manager. 

The REGISTRAR OF BUSINESS NAMES IN ENGLAND and 
of LiMiTED PARTNERSHIPS IN ENGLAND, has returned 
from Llandudno to London, and his offices are at Bush 
House, South West Wing, Strand, London, W.C.2. 
Files for public search are now available at this address. 

The offices of the NORTH WESTERN SECTION of THE 
INSTITUTE OF FUEL have been removed to Harvester 
House, 37, Peter-street, Manchester, 2. (Telephone: 
BLAckfriars 6763.) 

MESSRS. ALFRED WISEMAN AND COMPANY, LIMITED, 
Glover-street, Birmingham, 9, have opened a London 





office at Carlisle House, 8, Southampton-row, W.C.1. 
(Telephone : HOLborn 7127.) 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel.—The resumption of work following the 
New Year holidays was delayed in most cases, the main 
reasons being the execution of essential repairs and over- 
hauls to plant and furnaces, to which was added an acute 
shortage of coal, so that instead of resuming on Friday, 
January 4, as intended, most of the works were not able 
to start that week at all. Orders are now heavier than 
has been the case for a long time, and the inflow of export 
business continues undiminished. Inquiries have been 
received from ‘Western Canada—a market normally 
supplied from transatlantic sources. The demand for 
sheets is increasing, but makers cannot entertain new 
business for delivery under six or eight months. The 
new steel prices, in so far as they affect Scotland, are 
considered very moderate and reasonable. The new 
prices of certain irons are not considered sufficient to 


cover the economic cost of production, and it is thought 


in some quarters that the steel price advances will only 
serve to meet economic costs for a limited period. 


Scottish Coal.—The supply position has become more 
serious as a result of the loss of output incurred by the 
holidays last week. The restart was greatly impeded by 
the large numbers of the men who failed to return, and 
some pits were not able to re-open punctually ; practically 
all undertakings were affected by the abnormal numbers 
of absentees. It is computed that about 280,000 tons of 
coal was lost last week. The house-coal position is now 
entering upon a phase bordering on famine; for the last 
three weeks merchants have been only able to procure 
from @ quarter to a half of their normal tonnages. Gas- 
works and electricity undertakings have been using their 
slender stocks to a great extent, and industry is suffering 
from @ general shortage of large and sized fuels. 


. 3 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—Some 600 men were on strike 
throughout the greater part of last week at the Tower 
Colliery, Hirwaun, near Aberdare, owned by the Powell 
Duffryn Colliery Company following a dispute over a 
change in the system of lighting. The men had been 
provided with electric cap lamps fed from batteries which 
they carried in their pockets. The management pro- 
posed issuing them with ordinary electriclamps. For the 
men it was claimed that the new system would mean that 
there would be only one lamp between two men and 
this would be detrimental to safety. For the manage- 
ment it was stated that the change would not affect the 
aggregate candle power at the disposal of the men. For 
the first time, productions at the South Wales pits 
exceeded the special allocations made under the Shinwell 
scheme during the pay week immediately preceding the 
Christmas holiday. In this week, in which there was a 
special incentive, production at the Associated pits. 
responsible for 94 per cent. of the district’s total output, 
was 492,512 tons, which was 17,362 tons above the total 
allocation for the coalfield and was 30,383 tons over the 
preceding week’s total. The number of employees 
remained unchanged. Siace the holidays, however, out- 
puts have been generally unfavourable and showed little 
improvement last week. As a result, with home demand 
very keen, salesmen found it difficult to handle the inland 
business available and there was no indication, even if 
productions showed an early substantial improvement, 
that the export trade could benefit until the late spring. 
Consequently, only limited quantities of some of the 
poorest grades were available for shipment to general 
consumers abroad. All the large descriptions were in 
demand and were well sold ahead, while the sized and 
bituminous smalls remained extremely scarce and were 
strong. Some of the dry steams were available on a 
small seale. The home demand for cokes and patent 
fuel was active and supplies were not easy to arrange for 
early delivery. 


Swansea Steel-Sheet Industry——The market report 
issued by the Incorporated Swansea Exchange states that, 
last week, business in tin-plate had a firm tone as most 
makers had well-filled order books covering the first 
quarter of 1946. The export market was still compara- 
tively quiet but there was an increase in the sales. 
Steel sheets continued to be a strong feature ; the demand 
was unabated and makers, being fully booked, had little 
to sell for some months. Iron and steel scrap had a 
steady demand and users were receiving adequate sup- 
plies. As from December 31, 1945, the Control increased 
the basis price of tin-plates by 2s. 9d. per box. 








THE “ ATOM ” SEMI-CRAWLER TRACTOR : ERRATUM.— 
We regret that, inadvertently, we gave, on page 19, 
ante, the name of the manufacturers of the “‘ Atom” 
semi-crawler tractor as Messrs. Mechanical Horticul- 
tural Implements, Limited. This should have read 
Messrs. Mechanised Horticultural Implements, Li 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The market continues strong, as 
both home and export buyers are prepared to make 
extensive purchases. For some time advances in values 
of iron and steel had been considered inevitable in view 
of increased cost of production and the unlikelihood of 
continued subsidy, and the all-round rise has not retarded 
business at all. The movement towards inflation, 
however, has not escaped attention, and it is hoped that 
it will induce efforts to advance technical efficiency. 
Overseas customers are pressing for larger deliveries, but 
home requirements are on such an extensive scale that 
adequate attention cannot be given to the export demand. 
Native ironstone is in ample supply and while the fuel 
situation still occasions some concern, the quantities of 
coke available for use at the blast-furnaces are sufficient 
to meet requirements. The pig-iron available is also 
sufficient for actual needs, but the demand is increasing 
and consumers would welcome an opportunity to accumu- 
late stocks. Complaints on the shortage of semi- 
finished steel continue. Finished steelworks have 
numerous contracts to carry out. 


Foundry and Basic Iron.—Users of ordinary foundry 
pig iron are taking up their full licensed tonnages and as 
more labour becomes available for the light-casting 
establishments the demand for low-phosphorus iron will 
doubtless increase ; a considerably increased consumption 
of scrap is likely. The continued light make of Cleveland 
foundry pig necessitates the increasing use of qualities 
from other producing centres, deliveries of which are 
expected to keep pace with the demand. The fixed price 
of No. 3 Cleveland pig is now 163s. per ton. 


Hematite, Low-Phosphorus and Refined Iron.—The 
moderate production of hematite is only sufficient for the 
essential requirements of home consumers and distribut- 
able parcels still have to be carefully allocated to maintain 
steady deliveries to users most in need of supplies. The 
market value of East Coast hematite is now 173s. 6d. per 
ton. More specifications for low- and medium-phos- 
phorus iron for the engineering foundries are being 
distributed and are receiving satisfactory attention. 
The make of refined qualities is well taken up. 

Manufactured Iron and Steel.—Deliveries of semi- 
finished iron are adequate, but the shortage of home- 
produced steel semies continues and the arrival of further 
supplies from the Dominions is eagerly awaited. Sheet 
bars and billets, in particular, are wanted in larger 
quantities than are obtainable. There is increasing 
activity at the finished-iron works, and plants producing 
finished-steel commodities have plenty of orders in 
hand. The improvement in the heavy branches of 
industry is well maintained but there is still greater 
activity at establishments turning out the lighter descrip- 
tions of material, in the form of plates, sections, and 
sheets. Rail mills are fully occupied, while chairs, 
points, crossings and other railway requisites continue 
in strong demand. Makers of pit props, pit roofings, 
and all types of colliery equipment have sufficient orders 
to keep them busily engaged during the first quarter 
of the year. ; 

Scrap.—Large quantities of iron and steel scrap are 
being consumed and the demand is increasing, chiefly 
for good heavy grades. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield manufacturers are assured 
of a very busy year. Orders are plentiful and production 
is at the maximum possible with the present amount of 
labour. More skilled workers are needed in thousands, 
and if available would permit much more business to 
be accepted on home and export account. The problem 
of giving delivery is the chief trouble. It is urged that 
the calling-up of young skilled workers shouid be stopped ; 
as they are leaving the works in larger numbers than 
demobilised men are returning. Moreover, it is realised 
that it will take some time for returned men to attain 
their former efficiency. The increase in steel prices 
will apply to Sheffield’s chief products—special steels and 
forgings. The advance is long overdue, and merely 
oftsets the higher costs of production which have been 
operating for a long time. For about twelve months 
steelmakers have been seeking permission to advance 
prices. 

Souih Yorkshire Coal Trade.—The production of coal is 
far below requirements. There was only a tardy return 
of miners to the pits after the official holiday. Absen- 
teeism of a pronounced character was reported both 
on Christmas Eve and the days following the Christmas 
break ; some industrial concerns are getting short of fuel. 
A good deal of coal has been delivered to depots from 
supplies obtained before the holidays, and the house-coal 

ition has been relieved a little in this way. Gas coke 





The address given was correct. 





has been in rather better supply. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Branch: Saturday, January 12, 2.45 p.m., 
Engineers’ Club, Manchester. Annual Meeting. Presi- 
dential Address by Professor Andrew Robertson, F.R.S. 
East Midlands Branch: Saturday, January 12, 3 p.m., 
University College, Nottingham. ‘The Scientist in 
War-Time,” by Sir Edward V. Appleton, F.R.S. York- 
shire Branch: Monday, January 14, 7 p.m., Queen’s 
Hotel, Leeds. Presidential Address by Professor Andrew 
Robertson, F.R.S. Western Branch: Wednesday, 
January 16,7 p.m., Merchant Venturers’ College, Bristol. 
“* Fabricated Construction and Machine Design,”’ by Dr. 
F. Koenigsberger. Midland Branch: Wednesday, 
January 16, 7. p.m., Co-operative Hall, Rugby. 
“ Whittle Jet Propulsion Gas Turbine,” by Air Commo- 
dore F. Whittle. Thursday, January 17, 5.30 p.ms, 
University, Edmund-street, Birmingham. * The 
Scientist in War-Time,” by Sir Edward V. Appleton, 
F.R.S. Institution: Friday, January 18, 5.30 p.m. 
Storey’s-gate, S.W.1. ‘‘ La Mont Boiler in Great Bri- 
tain,” by Mr. G. A. Plummer. “ La Mont Boilers and 
Feed-Water Problems” by Mr. G. A. J. Begg and others. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
January 14, 5.30 p.m., Victoria-embankment, W.C.2. 
Discussion on “‘ Country Road Lighting,” opened by Mr. 
C. R. Bicknell. North-Eastern Centre: Monday, January 
14, 6.15 p.m., Neville Hall, Newcastle-upon-Tyne. 
“ Street Lighting,” by Mr. E.C. Lennox. Radio Section: 
Wednesday, January 16, 5.30 p.m., Victoria-embank- 
ment, W.C.2. “‘ A Standard of Frequency,” by Mr. C. F. 
Booth and Mr. F. J. M. Laver. Institution: Thursday, 
January 17, 5.30 p.m., Victoria-embankment, W.C.2. 
“Transformer Practice and Standardisation,’ by Mr. 
A. G. Ellis. 


INSTITUTE OF TRANSPORT.—Monday, January 14, 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. “ Allied Transport on the Con- 
tinent,” by Colonel C. 8S. Napier. 


DresEL ENGINE USERS ASSOCIATION.—Tuesday, 
January 15, 2.30 p.m., Caxton Hall, Victoria-steet, 
S.W.1. ‘“‘ The Rating of Four-Cycle Oil Engines,” by 
Mr. A. C. Yeates. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday,. January 
15, 5.30 p.m., Great George-street, S.W.1. ‘“‘ Shop and 
Site Welding,” by Mr. A. Ramsay Moon. Newcastle 
Association: Tuesday, January 15, 6.15 p.m., Mining 
Institute, Newcastle-upon-Tyne. Discussion on “ Con- 
tract versus Direct Labour for Civil Engineering Work.”’ 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, January 15, 6.15 p.m., 2, Savoy-hill, W.C.2. 
“ Lightning Conductors and Static Prevention Problems,” 
by Mr. R. A. Price. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, January 15, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘“‘ Fuel and Power: Scotland’s 
Problems,” by Mr. J. Edward. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, January 15, 7.30 p.m., George Hotel, 
Luton. “ American Passenger Cars,”’ by Mr. M. Olley. 
Derby Centre: Thursday, January 17, 7 p.m., School of 
Arts, Green-lane, Derby. ‘‘ Engine Proportions and the 
Stroke /Bore Ratio,”’ by Mr. A. Mitchell. 


NEWCOMEN SocreTy.—Wednesday, January 16, 5.30 
p.m., Iron and Steel Institute, 4, Grosvenor-gardens, 
S.W.1. ‘“ Zinc Industry in England : the Early Years Up 
to About 1850,” by Mr. Rhys Jenkins. ‘“‘ Lead Smelting 
in the Ore-Hearth and Reverberatory Furnace,” by Dr. 
A. Raistrick. 


INSTITUTE OF WELDING.—West of Scotland Branch: 
Wednesday, January 16, 6.30 p.m., 39, Elmbank-crescent, 
Glasgow. “ Distortion in Welded Ship Structures,” by 
Mr. G. Johnson. 


INSTITUTION OF MINING AND METALLURGY.—Thurs- 
day, January 17, 5.30 p.m., Geological Society, Burling- 
ton House, Piccadilly, W.1. “ Blyvooruitzicht Gold 
Mining Co., S. Africa,” by Mr. A. 8S. Davis. ‘“‘ The San 
Telmo Ore-Body, Spain,” by Mr. J. C. Allan. 


INSTITUTION OF PRODUCTION ENGINEERS.—Thursday, 
January 17, 6.30 p.m., Institution of Mechanical En- 
gineers, Storey’s-gate, S8.W.1. “Deep Drawing and 
Pressing,” by Dr. J. D. Jevons. 


JUNIOR INSTITUTION OF ENGINEERS.—Friday, January 
18, 6.30 p.m., 39, Victoria-street, S.W.1. “Radar: a 
Problem in Mechanical Design,’ by Mr. B. T. Turner. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Lincoln Sec- 
tion : Saturday, January 19, 2.45 p.m., Technical College, 
Lincoln. “ Scientific Measurement in the Foundry,” by 





Mr. A. Scattergood. 
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HOT-AIR TURBINE POWER PLANT. 


(For Description, see page 25.) 




















Fie. 18. Low-Pressure TURBINE WITH CovER REMOVED. 
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LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMpte Bak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 


Manager. 





Accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.’ Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 





SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom 3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 «0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
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ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 
headings of “Appointments Open,” “ Situations 
Wanted,” ‘‘ Tenders,”’ etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME FOR RECEIPT oF ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instruetions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 
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THE UNIVERSITY MAN IN 
BUSINESS. 


A FEATURE which is coming more and more into 
prominence, as the characteristics of the immediate 
post-war period become defined, is the much closer 
liaison that is likely to be maintained between 
industry and the universities compared with pre-war 
conditions. In some of the provincial universities, 
more especially, a steadily increasing tendency in 
this direction was discernible before the war, and 
as the war-time research work, hitherto secret, is 
being gradually divulged, it is becoming evident 
that this co-operation has been much wider and 
deeper than was commonly appreciated. From 
the published programmes of the various new 
research organisations, however, it is clear that these 
bodies intend to rely much more extensively than 
before on the resources of university laboratories 
for many of their detailed investigations ; and it 
follows, almost inevitably, that the number of 
university-trained research workers who eventually 
find industrial appointments must tend to increase. 
Slowly, therefore, but surely, the attitude of produc- 
tive industry towards the university graduate will 
be modified in his favour, though a good many years 
will probably elapse before the proportion of gradu- 
ates occupying commercial posts approaches that of 
the United States. That industry’s attitude towards 
the university graduate has been, to say the least, 
somewhat hesitant in this country is a matter of 
common experience, even in engineering industry ; 
a legacy, perhaps, from the Victorian era, when the 
men who studied scientific and technical subjects 
at universities were far outnumbered by those 
whose aim was a degree in arts, law, theology, or 
medicine. They are outnumbered still, of course, 
though the disproportion is now not so marked. 

The recognition of the fact that a university which 
wishes to keep abreast of the times cannot afford 
to ignore the views of industry was a primary 
inspiration which led the Cambridge University 
Appointments Board, in 1937, to initiate an inquiry 
into the position of university men in business, 
resulting in the publication, towards the close of 
last year, of a report* in which the evidence was 











* University Education and Business. Cambridge Uni- 
versity Press, Bentley House, 200, Euston-road, London, 
N.W.1. [Price 2s. 6d. net.) 





exhaustively analysed. The aims of the inquiry 
were to consider “how far the university was 
equipping as well as possible students who intended 
to enter the business world,’ and ‘“‘ whether 
employers were using as well as possible men trained 
by the university.” The evidence was obtained 
from three sources, namely, the tutors at the men’s 
colleges in Cambridge, 114 out of 300 firms who were 


30|known to have employed Cambridge graduates, 


and the graduates themselves who were known 
to be in business and of whom 326, out of 1,700 who 
were approached, responded to the Board’s invita- 
tion to record their experiences. The particulars 
supplied by the tutors covered all of their pupils 
who went down from the University in 1937 and 
1938 ; the collection of similar records for 1939 was 
interrupted by the outbreak of war. The inquiry 
was restricted to Cambridge men, though the 
authorities at Oxford were kept informed of its 
nature and progress; and, as will be seen, it had 
no specific bias in the direction of any particular 
kind of qualification possessed by the graduates or 
of employment undertaken by them. In fact, 
engineering training or occupation is not specially 
indicated in the tabulated results of the inquiry 
and must be supposed to be included, according to 
its exact nature, in the general categories of 
*“Commercé’”’ and ‘“ Scientific,’ which, it is 
stated, “‘cover the whole field of commerce and 
industry.” 

As was only to be expected, no very clear-cut 
conclusions emerge from the inquiry or even from 
the statistical data derived from the tutors’ reports, 
which alone are capable of exact classification ; 
but the opinions offered are undoubtedly valuable 
as a basis for further discussion, as the report 
duly observes, though whether they should be 
regarded as peculiar to Cambridge (and, perhaps, 
by analogy, to Oxford) men or as typical of univer- 
sity graduates and their employers as a whole 
may be open to question. The proportions of the 
graduates who had been previously educated at 
public schools, for instance, are probably higher at 
Cambridge (and at Oxford) than would be the case 
in London or in most, if not all, of the provincial 
universities ; they amounted, of those who entered 
commercial occupations, to 74-3 per cent. in 1937 
and 77-9 per cent. in 1938, the corresponding 
figures for those whose subsequent occupations 
are classed as “ scientific”’ being 71-6 and 74-0 
per cent., respectively. All of these figures are 
higher than the percentages (68-8 in 1937 and 66-9 
in 1938) of the total number of undergraduates 
who went to Cambridge from public schools ; 
though, on such limited evidence, we should hesitate 
to endorse the conclusion of Mr. Eric Farmer—who, 
in the words of Sir Will Spens, chairman of the 
Committee, ‘‘ bore the main burden alike of the 
investigations and of the drafting of the Report ”— 
that “‘ certain occupations are more attractive to 
the public-school boy than others, and business is 
one of them.” 

Examination of the records showed that approxi- 
mately a third of those graduates whose subsequent 
careers were known had used their university course 
as a preparation for business, either commercial 
or scientific ; and it appeared, to quote Mr. Farmer’s 
summary of the evidence, that “the sharp social 
distinction that used to exist between the professions 
and business has practically disappeared.” An 
interesting feature emerged, however, when the 
quality of the entrants into business was considered ; 
namely, that while first-class men formed about 
10 per cent. of the whole number taking degrees, 
the percentage of first-class men entering commerce 
was only about 3-5, though the percentage of those 
with first-class honours who went into the scientific 
side of industry was about the same as the per- 
centage in the whole university. Generally, 
however, Government service and Government 
research attracted a much higher proportion of 
graduates than did industrial administration and 
research ; the expressed views of graduates indi- 
cated, in fact, that technical posts in industry “ are 
considered almost as blind-alley occupations unless 
they lead to administrative posts in technical 
firms *—and it is a matter of common complaint 
that comparatively few do offer this prospect. 
When the occupations of graduates were com- 
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pared with those of their fathers, it was found that 
commerce seemed to attract particularly the sons of 
fathers who were engaged in scientific posts and those 
classified as ‘“ miscellaneous,” and did not specially 
attract the sons of commercial fathers. Mr. Farmer 
comments that this tendency of sons of scientific 
fathers to enter commerce “ is interesting in view of 
the position of the industrial scientist ” ; though we 
should be inclined to think that it results in part 
from pressure exerted by fathers, themselves dis- 
satisfied with their material progress, to urge their 
sons into almost any occupation than their own. 

The attitudes of firms towards university men 
naturally differ widely and, in any case, the opinions 
expressed are hardly sufficiently numerous to be 
conclusive. Twelve firms (the nature of whose 
business is not specified) are unfavourable to 
university men, holding that they are often dis- 
inclined to work hard, tend to be narrow-minded, 
are “‘ bad mixers” who “ give themselves airs,” or 
are “lacking in initiative and unwilling to take 
risks.” Twenty-seven firms criticise university men 
as holders of particular positions in business, especi- 
ally those involving work of a routine character ; 
examples mentioned are “applied work in small 
research laboratories, certain branches of mining, 
and work in locomotive repair shops.”’ One firm 
thought a university education to be a definite dis- 
advantage in employment where the possessor could 
not use his ability, as it made him dissatisfied with 
his lot ; but an average of the views expressed by 
24 firms who compared the graduate and the non- 
graduate indicated that the graduate gave better 
value in the higher posts—above about 750l. per 
annum—if he was willing to be trained for them. 

Technical firms in general complained that 
*‘neither engineering nor science as taught at Cam- 
bridge is sufficiently practical and in touch with mod- 
ern industrial practice,” though several recognised 
the difficulty of preparing a man at a university for 
the industrial work which he would eventually under- 
take and suggested that “competent men with 
manufacturing experience should give lectures to 
engineering and science students on particular 
aspects of commercial production.” To some extent, 
of course, this is done in some provincial univer- 
sities ; which may be one reason why some firms 
declared that certain provincial universities teach 
engineering and scientific subjects better, for busi- 
ness purposes, than does Cambridge and suggest 
that the scientific faculties should keep in closer 
touch with the qualifying engineering institutions. 
The fact that the report refers to the ‘‘ Institutes ” 
of Civil, Mechanical and Electrical Engineers may 
be held, perhaps, to add some point to this suggested 
need. Forty-six firms, however, are of the opinion 
that a university course is desirable for scientific 
posts in industry and many think that, while 
* equally good technical knowledge can be acquired 
at provincial universities or technical schools, . . 
the Cambridge man of the right sort gets something 
beyond his technical training which is useful to him 
in industry,” and that, provided the individual 
has time for social activities, a Cambridge course 
is good for him because it prevents him from becom- 
ing “‘ too much of a specialist, and tends to develop 
his character.” 

This is, quite obviously, the crux of the matter 
and not a mere manifestation of the state of mind 
typified in the declaration (modified as it may be, 
according to the individual’s alma mater) that 
“ You can always tell an Oxbridge man—the Cam- 
ford man tells you himself.” It is equally true, of 
course, that the man who has grown up in industry 
exclusively often displays a sureness of touch in 
practical affairs that many university-trained men 
lack. The question then is, which quality is the 
more valuable in given circumstances; and the an- 
swers are likely to differ widely according to those 
circumstances. Undoubtedly, however, as one 
firm points out and various graduates com- 
plain, “the best technical brains can be bought 
very cheaply,” so that, to quote this excellent report 
again, “the scientifically trained man who has a 
wide outlook has a greater chance of administrative 
posts than the mere technician.” Everything de- 
pends, however, on the wide outlook, and it is this 
that universities should continue at all costs to 
provide. 





RURAL ELECTRICAL 
SERVICE IN ONTARIO. 


Mucu has been heard in the past, and still more 
is likely to be heard in the future, about the unifi- 
cation of electricity charges throughout the country. 
It was stated in the Scott report on Land Utilisation 
in Rural Areas that, by “‘ appropriate re-organisa- 
tion” of the distribution side of the electricity- 
supply industry, “ parity of cost between town and 
country could be achieved without increasing the 
burden on the town,” but no evidence justifying 
this opinion was quoted. The Scott committee 
was concerned with the prosperity of rural areas 
and the question of electricity supply was within 
its terms of reference, but uninstructed expressions 
of opinion, practically implying that the matter 
is a technical one, do nothing to advance the 
interests with which the Committee was concerned. 
There would be no difficulty in arranging to supply 
the most remote farmhouse with electricity at the 
same rate as an establishment situated in a large 
town, if the financial implications of such a policy 
were recognised and accepted. If rural areas are 
to be supplied on the same terms as towns, then 
either town rates must be raised to cover the 
uneconomic rural supply or some type of subsidy must 
be provided to meet the loss which will be entailed. 

It is quite possible that the country-wide unifi- 
cation of tariffs may be attempted in connection 
with the nationalisation of the electricity-supply 
industry which is foreshadowed, and in these cir- 
cumstances information about similar procedure in 
other countries should be both of interest and 
value. An example is furnished by the revised 
rates for rural services in Ontario, which were put 
into operation on January 1, 1944. Particulars of 
the matter are contained in the Thirty-Seventh 
Annual Report of the Hydro-Electric Power Com- 
mission of Ontario, dealing with its activities 
during the year ended October 31, 1944. The 
new arrangement represents a unification of charges 
in the sense that all farm houses in the Province are 
being supplied on similar terms, but no attempt 
has been made to supply all types of premises at the 
same rate. The new procedure is concerned only 
with supplies in rural areas and has nothing to do 
with bulk arrangements made with municipalities. 
Unified terms apply to four classes of consumers, 
different rates of charge being imposed in each 
case. The four classes are farm service, Hamlet 
service, commercial service, and summer service. 
The first two are self-explanatory. Commercial 
service means supplies to schools, churches, hos- 
pitals, hotels, etc., and summer service applies to 
premises, such as tourist camps, which are normally 
in use only during the summer season. 


The purpose of the unified tariffs is to extend the 


. f** well established policy of assistance to agriculture ” 


and it is not supposed that they will cover the service 
rendered. Of the two possible methods of meeting 
the loss on reduced charges for rural supplies, 
support from public funds has been chosen. The 
Provincial Government is furnishing 50 per cent. 
of the capital cost of lines and equipment, and 
guarantees the Hydro-Electric Commission against 
loss resulting from the operation of the new supply 
tariffs. As farming is a very important activity in 
Ontario, this measure of support by means of public 
money will no doubt react to the general benefit 
of the Province, and it would be an advantage if 
political opinion in this country could be brought 
to realise that similar support to the farming industry 
of Great Britain, which may be desirable, will also 
demand some type of subsidy. It cannot be 
achieved by the “ appropriate reorganisation ” of 
distribution. 

Climatic conditions in Canada are so different 


- from those in this country that the extent to which 


electrical appliances are used on farms in the 
Dominion may not be a direct guide to what may 
be expected here. They are useful, however, as 
indicating the type of application which seems to be 
making greatest progress. Actually, farm machin- 
ery proper does not appear to be employed to the 
extent that might have been expected ; the use of 
electrical appliances in the farm .house is much 
more widespread. The report contains a table 





showing the percentage of saturation for the various 
classes of appliance. This relates to the year 1942, 
but as war conditions resulted in a shortage of 
civilian supplies in Canada, just as they did here, it 
may be that the figures for 1944 were not greatly 
different. Among farm appliances, motors had a 
saturation figure of 18 per cent. and pumps one of 
16-3 per cent. The next highest was cream separa- 
tors at 8-5 per cent. These figures were greatly 
exceeded for farmhouse applications. Electric 
irons had a saturation percentage of 80-7, radio 
sets of 79-8 and washers of 64-2. Even electric 
toasters were in use in 56-9 per cent. of farm houses. 

In discussing the question of the extension and 
cheapening of rural supplies in this country, it has 
been usual to stress the saving in manpower which 
may result from greater use of electrically-driven 
farm machinery, but the experience obtained in 
Ontario suggests that the facility provided has been 
used mainly to increase the amenities of the house. 
This is not, in itself, an indication that the sub- 
sidising of rural supply is unjustified, although it 
would be more satisfactory if a greater proportion 
of the current used were employed in increasing 
farm output. Indirectly, household appliances 
assist in this latter direction, by facilitating the 
work of the domestic staff. By improving the 
general standard of comfort, they may also do some- 
thing towards checking the drift to the towns, of 
which so much has been heard in Great Britain. It 
would appear that in the use of household electrical 
appliances, Ontario farm houses have reached a 
standard not far behind that of urban premises. 
A table given in the report shows that, for electric 
irons and radio sets, the town saturation figures are 
100-1 and 102-8 per cent., against the farm per- 
centages of 80-7 and 79-8. No explanation of 
figures above 100 per cent. is given, but presumably 
they are to be explained by consumers employing 
more than one example of a particular appliance. 
In the use of electric washers, farmhouses are in 
front of town premises, with 64-2 per cent. against 
64 per cent. More surprising is the figure of 23-9 
per cent. of hot plates in farmhouses compared with 
16-3 per cent. in towns. 

In 1944, the rural service in Ontario was operated 
through 120 administrative districts and given to 
146,633 consumers. There were 21,023 miles of 
primary rural distributing lines. Extensions have 
been difficult to carry out in recent times, as not 
more than 500 Ib. of non-ferrous metal was per- 
mitted to be used on any one construction job. 
This has greatly reduced the number of new con- 
sumers connected. A five-year plan of rural deve- 
lopment has been drawn up, the survey on which 
this is based indicating that 35,080 miles of line are 
required, to serve 241,205 consumers. The present 
system is capable of supplying 61 per cent. of the 
total number of consumers and 44 per cent. of the 
farms. The five-year programme covers the con- 
struction of 1,135 miles of line in the first year, 2,151 
in the second and an average of 1,347 miles in the 
remaining three, making up to a total of 7,329 miles. 
This will provide a system capable of serving 84 per 
cent. of farms and 85 per cent. of total consumers. 

The new universal rate which has been introduced 
is based on a three-step charge for current. A first 
block of kilowatt-hours is charged at 4 cents per 
unit, a second block at 1-6 cents per unit, and any 
further consumption at 0-75 cent per unit. In the 
case of farms, the first block is 60 kWh a month, 
and the second 180 kWh. The minimum monthly 
bill is 2 dols. 25 cents, a low consumption of this 
order falling entirely within the 4-cent block. 
Under the older tariffs, there was a standing charge, 
termed a service charge, which is familiar in connec- 
tion with most electricity-supply tariffs in this coun- 
try. In the case of farms and commercial service 
this has been eliminated and consumers pay nothing 
except the direct charge for the current they use. 
In general, the standing charge, or service charge, 
is looked upon as covering the capital charges on the 
equipment necessary to furnish a supply, the running 
charge representing the cost of generation and dis- 
tribution, and it is presumably the subsidy from the 
general funds of the Province which has enabled the 
Hydro-Electric Commission to eliminate the charge 
which normally covers the cost of providing equip- 
ment to furnish a supply. 
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NOTES. 


THE InstTiITUTION OF LOCOMOTIVE ENGINEERS. 


AT a meeting of the Institution of Locomotive 
Engineers, held on January 2, 1946, at the Institu- 
tion of Mechanical Engineers, Storey’s Gate, 
London, 8.W.1, a paper entitled ‘‘ A Modern Loco- 
motive History ” was read by Mr. E. 8S. Cox, Chief 
Technical Assistant (Rolling Stock), London Midland 
and Scottish Railway. The paper reviewed the 
development of the steam locomotive on the 
L.M.S.R. in the ten years, 1923 to 1932, which 
followed the grouping. The author gave a very 
clear idea of che situation which arose from having to 
operate the railway with a diversity of locomotive 
types from Crewe, Derby, Horwich and various 
Scottish sources. The different types were brought 
into direct comparison with one another, and, as a 
result, the Derby influence prevailed. Nevertheless, 
it was the evident superiority of Great Western 
Railway engines and of the Great Western-inspired 
designs of the late Mr. R. E. L. Maunsell, with their 
long-lap long-travel valves, that eventually decided 
the tendency of locomotive design on the L.M.S.R. 
As Mr. H. Holcroft pointed out in the discussion, 
the successful Royal Scot engine introduced in 
1927 by the late Sir Henry Fowler, was closely 
modelled on the slightly earlier Lord Nelson class 
engines of the Southern Railway, drawings of which 
were supplied to the L.M.S.R. With the appoint- 
ment of Sir William Stanier as Chief Mechanical 
Engineer, the introduction of the more desirable 
features of Swindon-built locomotives became a 
confirmed tendency in all new L.M.S. engines. 


Nortu-East Coast ExHrsirion. 

An exhibition of scientific and engineering inspec- 
tion equipment is to be held daily from 11 a.m. to 
8 p.m. in the Northumberland-road Drill Hall, 
Newcastle-upon-Tyne, from February 12 to 22. 
The exhibition is under the auspices of the National 
Trades Technical Societies, the headquarters of 
which are in the Department of Applied Science, 
St. George’s-square, Sheffield, 1. The opening 
ceremony will be held in the Newe House, at 
Newcastle, at 3 p.m., on February 12. The exhibi- 
tion is intended for technical men, students, research 
workers and operatives, although the general public 
will not be excluded. In addition to the British 
electron microscope, which is capable of a magni- 
fication of 50,000 diameters and will be shown in 
operation, other notable exhibits will include 
optical and measuring equipment of the latest 
types. Magnetic, fluorescent and supersonic 
methods of crack detection will be demonstrated, 
as will also appliances for measuring the thickness 
of metal coatings and hardness-testing apparatus. 
Other equipment on view will include the magnetic 
sorting bridge, the spectroscopic method of analysis 
and steel sorting, the electric stroboscope, the 
Introscope, X-ray industrial units, glass thickness 
viewers and strainometers. The National Physical 
Laboratory Metrology and Engineering Divisions, 
will exhibit, among other items, the air-operated 
multi-gauge and the slip-gauge interferometer, 
which measures in terms of wavelengths of light 
to an accuracy of one-millionth of an inch. The 
Naval Ordnance Inspection Department will demon- 
strate other air-gauging methods and the use of 
the photo-electric cell as applied to the inspection 
of fuses. The Bragg Laboratory of this department 
will exhibit the photo-electric absorptiometer, show- 
ing its mode of operation and its application to the 
macro- and micro-analysis of ferrous alloys. In 
addition, this Laboratory will demonstrate the 
working of the Tinsley recording polarograph and 
its application to the analysis of both ferrous and 
non-ferrous metal alloys. The exhibition is under 
the direction of Mr. D. M. Slorach, M.I.E.I., and 
the chairman of the Exhibition Committee is Dr. 
Edwin Gregory. 








ROYAL NETHERLANDS INDUSTRIES FaIR.—The Depart- 
ment of Overseas Trade in London has recently announced 
that the first post-war Royal Netherlands Industries Fair 
will be held in Utrecht from April 2 to 11. The Fair 
will be international in character and further information 
regarding it may be obtained on application to the 
Koninklijke Nederlandsche Jaarbeurs, Utrecht, Holland. 





LETTERS TO THE EDITOR. 


INTRODUCTION TO THE THEORY 
OF LOCK NUTS. 


To THE Eprror oF ENGINEERING. 


Sm,—In reply to Mr. Boden Hardy’s letter in 
your issue of January 4, page 16, I would explain 
that the acknowledgment in my final paragraph 
does not refer to all my experiments; Mr. Hardy 
has misread a clear statement. The results of my 
experiments, some of which were only concluded 
last summer, have been tested and confirmed in 
various industries at home and abroad. 

In my first article, on page 464 of your issue of 
December 7, 1945, I stated, ‘‘ On account of very 
properly vested interests, it is almost impossible to 
discuss frankly the various patented proprietary 
lock nuts on the market.” Mr. Hardy’s letter 
confirms this with great force. I have no connection 
of any kind with any lock-nut manufacturer or 
vendor. My views are impartial and disinterested. 
Mr. Hardy is obviously not in this happy position. 

If he will give any reference to published work 
on the theory of lock-nut action I shall be pleased 
indeed to give it all possible attention. Meanwhile, 
I would refer him to the 8.A.E. Standards Handbook 
of 1945, an authoritative book of 800 pages, giving 
the accepted state of the art as practised by the 
greatest manufacturing country in the world. 
None of the nuts Mr. Hardy mentions is included 
in the Handbook. 

Finally, I would emphasise that I have no wish 
either to puff or to asperse the products of any 
manufacturer. 

Yours faithfully, 
H. S. ROWELL. 
Ware, Hertfordshire. 
January 5, 1946. 





INDUSTRIAL WAR RECORDS. 
To THe Eprror oF ENGINEERING. 

Srr,—Many engineering firms are now circulating 
—usually as advertisements, but in a few cases as 
publications for general sale—accounts of their war- 
time work. Some of those in the heavy industries 
have been engaged fully on work which, to them, is 
normal production, but others have been obliged to 
undertake manufactures far removed from their 
peace-time products. All, however, played their 
part in the nation’s war effort and the records of 
their work should be incorporated in the national 
archives. Copies of some publications of this kind 
have been sent already to the library of the Imperial 
War Museum and will be permanently filed there, 
but there must be many more firms who have pro- 
duced, or who intend to produce, such records and I 
should be glad, therefore, if I might inform them, 
through the medium of your columns, that I should 
be pleased to receive any such brochures or other 
particulars of their war work (for example, sum- 
maries which may have been given in chairmen’s 
addresses to shareholders) for preservation in the 
Museum library. 

Yours faithfully, 
H. Foster, 
Librarian. 

The Imperial War Museum, 

Lambeth-road, 

London, S.E.1. 
January 7, 1946. 





TRAINING FOR ROAD TRANSPORT 
ENGINEERS. 


To THe Eprror oF ENGINEERING. 


Smr,—It is generally recognised that the success 
of British industry will depend in a major degree 
on the technical abilities of those engaged in it. In 
so far as technical education fails to provide the 
entrants into industry with the facilities for acquir- 
ing the necessary knowledge and skill, by that degree 
will industry suffer in the future from a shortage of 
skilled men. In the road transport industry, while 
famous vehicle manufacturers devote a great deal 
of time and money to the training of apprentices, 


there are many thousands of youths who turn to 
the technical institutes for instruction while under- 
going practical training with the firms operating, 
repairing or maintaining road vehicles. 

Members of this Institute report that they cannot 
find courses in mechanical engineering or workshop 
practice where modern methods are taught with 
modern equipment, so that the young, keen appren- 
tices whom they urge to attend courses are dis- 
couraged when they find that the technical schools 
have so little to offer them. From another angle, 
members who have themselves been instructors in 
technical schools say that they have been handi- 
capped by the absence of up-to-date equipment for 
instruction on the internal-combustion engine and 
the modern mechanical road vehicle. This Institute 
hopes that any authorities who wish to improve the 
technical training of the road transport engineer will 
allow the Institute to co-operate with them. 

Yours faithfully, 
Boyp Bowmay, 
Secretary. 
The Institute of Road Transport Engineers, Ltd., 
174, Palace-chambers, Bridge-street, S.W.1. 
January 3, 1946. 





OBITUARY. 


MR. R. H. BRIGGS, M.B.E. 


Ir is with regret that we note the sudden death 
of Mr. Roland Hunter Briggs, which occurred at his 
home in Coulsdon, Surrey, on January 3. Mr. 
Briggs, who was editor of The Overseas Engineer 
and a director of Overseas Publications, Limited, 
served during the war as Assistant Director, Censor- 
ship Division, Ministry of Information, and was in 
charge of the censorship of the scientific, technical 
and trade Press from September, 1939, until the 
end of hostilities. He was born at Otley, Yorkshire, 
on January 15, 1887, and received his general educa- 
tion at Harrogate College. After spending the 
session 1906-07 at Leeds University, he became an 
apprentice in the Falcon Works, Otley, of Messrs. 
Waite and Saville, Limited, printers’ engineers. 
In October, 1910, following a short period as engineer 
in the Wakefield Express printing office, Mr. Briggs 
was appointed mechanical adviser on the staff of 
Messrs. Oscar Friedheim, printers’ engineers, Water- 
lane, Ludgate-hill, London, E.C. In 1914, he became 
works manager, and subsequently a director, of 
Messrs. Grant Legros and Company, Limited, 
Grantype Works, Willesden, and was responsible 
for converting and adapting works plant and equip- 
ment used for type-casting machinery to the manu- 
facture of howitzer sight carriers, machine-gun 
parts, and jigs, fixtures and tools. In 1917, Mr. 
Briggs was appointed manager of the air-pump 
department of the Globe Pneumatic Engineering 
Company, Limited, and, two years later, was 
made editor of the engineering supplement to 
The Daily Mail weekly overseas edition. In 1923, 
he was appointed managing editor of The Overseas 
Engineer, and in September, 1939, as already 
stated, took charge of the technical Press censorship. 
For his services in this capacity he was made 
an M.B.E. in the Birthday Honours List of June, 
1944; and, in October last, after relinquishing his 
official post, he was entertained to a complimentary 
dinner by a number of editors of leading technical 
journals in recognition of his skilful and under- 
standing conduct of his official duties. He was in 
poor health at that time, but more recently was 
understood to be making good progress towards 
recovery. Mr. Briggs was elected a graduate of the 
Institution of Mechanical Engineers in 1911, an 
associate member in 1915 and a member in 1944. 
He was also a member of the Society of Engineers 
and an associate member of the Institution of 


Mining Engineers. 





THE Export oF Hanp Toors.—Following recent 
amendments to the export control list, hand tools are 
no longer subject te export licensing. In future, general 
inquiries and correspondence concerned with exports of 
hand tools should be addressed to the Ministry of Supply 





and Aircraft Production, Engineering Industries Division, 
Imperial Chemical House, MilJbank, London, S.W.1. 
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THE PHYSICAL SOCIETY’S 
EXHIBITION. 


As briefly announced in our last issue, the thirtieth 
exhibition of scientific instruments and apparatus 
organised by the Physical Society was held at the 
Imperial College of Science and Technology, South 
Kensington, London, S.W.7, by permission of the 
college authorities, from Tuesday, January 1, to 
Thursday, January 3. As this was the first of these 
exhibitions, which are normally annual events, to 
be held since 1939, it naturally attracted a great 
deal of attention ; and it has been stated that the 
total attendance exceeded 15,000. With such a 
large attendance compressed into so short a time, 
inspection of the exhibits was exceedingly difficult. 
Except for the period when admission was restricted 
to Fellows of the Society, the rooms were uncom- 
fortably crowded, and if, as seems likely, the 
attendance should increase still further in future 
years, the questions both of changing the venue 
and of lengthening the period during which the 
exhibition is open seem to require consideration. 

Following the practice of former years, the exhi- 
bition was divided into a trade section and a 
research section, 111 firms being represented in the 
former and 35 firms and organisations contributing 
to the latter. On this occasion, there was, how- 
ever, no educational section. As a pendent to the 
exhibits, short lectures on “The Optical Industry in 
War”; on “Radar”; and on “Modern Plastics 
and Cements,” were delivered by Captain T. Martin, 
Sir Edward Appleton and Dr. J. C. Swallow, respec- 
tively. A number of scientific and educational 
films were shown at intervals by the Realist Film 
Unit, Limited, 9, Chapel-street, London, W.1. 

The exhibits of Messrs. Cambridge Instrument 
Company, Limited, 13, Grosvenor-place, London, 
8.W.1, included a multi-point temperature indicator, 
which is illustrated in Fig. 1, opposite. This instru- 
ment has been specially designed to meet the 
exacting requirements of ships’ use, which include 
imperviousness to moisture, robustness and an 
easily replaceable unit. Such indicators must also 
be capable of withstanding vibration, be easy to 
read and accurate, and be fully compensated for 
temperature changes in the connecting leads. A 
** null-point ” method is employed in the design of 
this instrument, which is arranged so that it can 
be connected to any number of thermometer units 
up to twenty-four in various parts of the ship. 
The selector switch is of the hermetically sealed oil- 
immersed pattern and, in order to provide for the 
incipient breakdown of any part of the circuit, 
the indicating mechanism is duplicated throughout. 
Alternative galvanometers and light sources can 
also be switched in at will, the former being capable 
of independent standardisation. The indicating 
mechanism is a sensitive quick-period reflecting gal- 
vanometer of great stability; and balance is 
obtained by bringing an illuminated pointer into 
coincidence with a datum line on a translucent 
screen. The galvanometer spot light system is 
operated from the ship’s main electricity supply. On 
the instrument exhibited the temperature is read on 
a large rotatable dial divided to 0-5 deg. F. and 
covering a range from —5 deg. F. to +75deg. F. It 

is claimed that readings can be taken accurately to 
within 0-05 deg. F. The instrument is mounted on 
anti-vibration and shock-absorbing brackets. The 
thermometer units are covered with vulcanised rub- 
ber, which is impervious to moisture. They are of 
the three-lead pattern and are fully compensated for 
any changes in the resistance of the connecting 
leads. They are accurately standardised and readily 
replaceable. We understand that this instrument 
has been approved by Lloyds for use on board ship. 

The same firm was showing an improved pattern 
of their thermometer regulator, which is now 
capable of carrying an alternating or direct-current 
of 20 amperes at any voltage up to 250. This 
instrument is designed for controlling the tempera- 
ture of such equipment as moulding platens and oil 
baths between —20 deg. C. and + 600 deg. C. or 
—10deg. F. and +1,100 deg. F. It consists of a 4-in. 
dial thermometer with an adjustable contact, which 
is spring-mounted on a movable red index. This 


at which control is desired. When the actual 
temperature is below this point, contacts on the 
thermometer are closed and the self-contained 
tilting mercury switch, by means of which the 
electric heating circuit is controlled, is held in the 
‘“‘on” position. When the pointer reaches the 
control temperature, the thermometer contacts 
open and the mercury tube is tilted over to its 
“off ” position, thus switching off the main supply. 
The position of the mercury switch is indicated by 
a coloured flag through a small window above the 
dial. Since the main contacts of the switch require 
an electric current to close them, the arrangement 
has the advantage that, in the event of any fault 
developing in the internal winding, the main con- 
tacts open immediately, thus preventing damage to 
the process through overheating. The mechanism 
is entirely enclosed within a die-cast metal case 
and the parts are fully interchangeable, thus 
facilitating repairs. 

The gas regulator illustrated in Fig. 2, opposite, is 
similar in appearance to that just described, but is 
adapted for controlling gas-heated processes. It 
also comprises a 4-in. dial thermometer, which is 
fitted with adjustable contacts. These contacts 
control a small solenoid valve, which is operated 
from the main electricity supply, and in turn 
operates a relay gas valve in the main supply 
pipe. The adjustable contact on the dial is spring- 
mounted on a coloured index. This index is set by 
a key to the desired control temperature and when 
the indicator pointer reaches this position the 
solenoid valve is operated and the gas supply cut 
down. The relay valves are available in nine sizes, 
suitable for 4 in. to 3 in. pipes, and can be used 
for pressures varying from a few inches water gauge 
to 4 lb. per square inch. A fourth exhibit on this 
stand, of which mention may be made, is the electric 
micrometer thickness gauge, of which an illus- 
tration appears in Fig. 3. This gauge has been 
designed for use on steel rolling mills and can 
be applied to metals with a low compressibility 
factor. In operation, the strip or sheet leaving 
the mill rolls passes between two hardened steel 
roller jaws, one of which is fixed, while the other 
is floating. Variation in the thickness of the 
strip under test causes the floating roller to move 
in relation to the fixed roller and these move- 
ments are communicated to the armature of an 
electric gauge. Over a limited range the current 
thus produced is directly proportional to the varying 
gap between the roller jaws and is thus a measure 
of the thickness of the material passing. In practice, 
the micrometer head is set to the standard thickness 
of the material under test, and the indicator or 
recorder will then register this value in units of 
+0-0001 in. The micrometer head is divided into 
0-001 in. and may be read byestimation to0-0001 in. 
It covers a range of in. Thus variations in thick- 
ness of 0-0001 in. can be determined on material 
up to 3 in. in thickness, while the roller jaws can 
be extended over the material to a depth of 4} in. 
The gauge may be employed either with an’ illu- 
minated moving scale indicator, a pointer indicator, 
or a recorder, or may actuate an alarm. It requires 
a supply of alternating current for its operation 
which is obtained through a transformer. It is 
mounted on a suitable cross slide for fitting to the 
rolling mill. 

A very interesting instrument shown by this 
firm is a self-balancing pen recorder with a high 
response speed. It may be adapted for recording 
variations in magnitude of such phenomena as can 
be translated into terms of voltage or resistance. 
The record is drawn on a continuous chart 180 mm. 
wide, which is driven by a synchronous motor at 
speeds up to 2} in. per minute. A full-scale deflec- 
tion can be obtained for 1 millivolt and the pen is 
capable of moving across the whole width of the 
scale in less than half a second. 

Among the exhibits on the stand jointly occupied 
by Messrs. Chance Brothers, Limited and Austinlite, 
Limited, Smethwick, Birmingham, was a marine 
electric port light, which has been specially designed 
to aid mariners in locating small ports of call and 
in navigating within them. This port light comprises 
a lantern containing a pressed-glass lens, which is 
held between a cast body and a conical roof by eight 





index is set by a detachable key to the temperature 


as to offer the least amount of obstruction to the 
emitted light. Rebates, into which coloured glass 
shades can be fitted, are provided in the upper 
and lower lens rings, so that coloured light may also 
be emitted when required. Blanking screens can 
also be fitted. The optical portion of the port light 
consists of the lens, which is 250 mm. in diameter, 
and two V-filament lamps. The lens is designed to 
produce a horizontal beam from the upper portion 
of its section and a fan beam in the ‘‘ near-sea ” 
area from the lower portion. It is claimed that this 
facilitates navigation at close quarters, especially 
during thick weather. 

The lamps are supported within the lens on an 
automatic lamp-changer. This is arranged so that 
one lamp is maintained in focus with the lens, while 
the other acts as a spare, the latter being brought 
automatically into circuit in case of failure of the 
main lamp. This operation is effected by a thermal 
unit, which consists of two bi-metal strips. One of 
these strips carries a heater winding, which is con- 
nected in series with the main lamp and the other a 
second winding, which is connected across the sup- 
ply. These windings are arranged to give an identi- 
cal heating effect under normal conditions when the 
main lamp is in operation. The bi-metal strips are 
therefore equally deflected, and a gap is thus main- 
tained between the silver contacts, which are fitted 
to the strips. Should the main lamp fail, however. 
the current through the winding of the series strip 
is cut off, so that the strip itself cools and makes 
contact with the other strip, the potential across 
which has not been affected. This completes 
the circuit of a tripping solenoid, the plunger of 
which strikes a retaining latch, thus releasing a 
spring which moves the lamp carriage and brings 
the auxiliary lamp into position. At the same time, 
the auxiliary lamp is connected to the main supply 
and the solenoid circuit is interrupted. 

The lamps used in this port light are rated at 
60 watts and are supplied at a low voltage from an 
associated air-cooled transformer. Arrangements 
can be made so that, in the event of failure of the 
main supply, the lamp circuit is connected to an 
accumulator, while automatic “ flashing” of any 
desired character and automatic switching on and 
off can be incorporated by using suitable switch- 
gear. We understand that, in average weather 
conditions, a luminous range of about eight sea miles 
is obtainable when the apparatus is emitting white 
light. 

"The X-ray diffraction unit exhibited by Messrs. 
Philips Lamps, Limited, Century House, Shaftes- 
bury-avenue, London, W.C.2, has been developed 
to meet the requirements of both university and 
industrial laboratories. It is a self-contained 
cabinet unit, in the base of which are housed the 
high-tension generator and tube filament trans- 
former. From this transformer a full-wave rectified 
high-tension current is supplied to the cathode of the 
X-ray tube. The control panel, which is mounted 
on the front of the cabinet, is indirectly illuminated 
and allows stepless variation of the high-tension 
supply to be obtained between 10 and 60 kV. The 
filament current, which is stabilised, is governed 
by a control thus permitting ‘accurate regulation of 
the current between zero and 50 mA. In addition, 
the control table incorporates a main switch, 
overload circuit-breaker, press-button high-tension 
switch, pilot light and an hour meter for recording 
exposures and tube life. This hour meter has a 
range from 0-1 to 10,000 hours. 

The top of the cabinet is a machined iron casting, 
which provides a flat instrument surface right up to 
the tube housing. The latter consists of a beaded 
bronze casing, which gives X-ray protection and is 
also machined so that every tube inserted takes up 
precisely the same position. Since the tubes them- 
selves are accurately constructed this, it is claimed, 
makes any realignment of the cameras unnecessary. 
The four window faces are machined to an angle of 
6 deg. to the vertical (to correspond with the angle 
of emergence of the maximum X-ray beam) and are 
provided with four tapped holes, so that special 
devices, such as monochromators, can be accommo- 
dated. A rotatable disc carrying the necessary 
filters is built into each window housing, so that the 
appropriate filter can be brought immediately into 





astragal bars. These bars are arranged helically, so 





position. The main tube support and the window 
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Fig. 1. Marine TEMPERATURE INDICATOR; 
Messrs. CAMBRIDGE INSTRUMENT COMPANY, 
LIMITED. 














Fig. 2. 


Gas Re@uLtator; Messrs. CAMBRIDGE 
INSTRUMENT COMPANY, LIMITED. 


housings are water-cooled to avoid any drift of the 
X-ray beam due to thermal variations during long 
exposures. The X-ray tubes have four windows of 
Lindemann glass, the thickness of which is kept to a 
close tolerance, thus ensuring maximum and con- 
stant output. The focus, which is located precisely 
with regard to the tube housing, is 12 mm. by 
1-2 mm., so that by taking off at an angle of 6 deg., 
as mentioned above, the effective focus is 1-2. sq. mm. 
The internal construction of the cathode assembly, 
it is claimed, ensures that the radiation is uncon- 
taminated. The maximum continuous rating is 
1 kW when tungsten, molybdenum or copper are 
used as target materials and 600 watts when iron, 
cobalt or chromium are employed. The tubes are 
inserted in the housing and are secured by four 
screws, while the electrical and water connections 
are made automatically. The operation of changing- 
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Spiit-Fretp Direct-CurRRENT Motor; 
Henry Hvuaeses anp Son, LIMItep. 


over tubes takes only a few minutes. The water- 
cooling system for the tube, window houses, and 
high-tension generator is automatically switched on 
and off, and a protective relay shuts off the apparatus 
as soon as the water pressure becomes too high or 
too low. 

A new series of 12-in. moving-coil and dynamo- 
meter instruments for use as laboratory standards 
were exhibited by Messrs. Sangamo Weston, Limited, 
Enfield, Middlesex. These provide the usual fea- 
tures of such instruments, but in addition incor- 
porate switches. This makes for convenience in 
range changing and permits an increased number of 
self-contained ranges. The instruments are also 
fitted with a knife-edge pointer, anti-parallax mirror 
and Vernier type scale, and are provided with a spirit 
level and levelling feet. A thermometer, which 
indicates the true temperature of the movement and 
enables corrections to be made when extreme 
accuracy is necessary, is fitted. The moving-coil 


|instruments are magnetically shielded and are 
| accurate to within 0-1 per cent. The dynamometer 
| types include a voltmeter, ammeter and a single- 
| element wattmeter, all of which have an accuracy of 
|0-1 per cent., a two-element wattmeter with an 
| accuracy of 0-25 per cent. and a three-element watt- 
meter for three-phase four-wire circuits, which is 
accurate to within 0-5 per cent. The ammeters and 
wattmeters each have six current ranges, which are 
obtained by means of a high precision self-contained 
current transformer. The latter is not employed 
on the lowest range, so that means are provided for 
checking the instruments against a direct-current 
| potentiometer. The voltmeter will measure alter- 
nating or direct-current on any range. All the 
dynamometer instruments are doubly shielded mag- 
netically, and the wattmeters, in addition, have an 
electrostatic screen between the moving and fixed 
coils. This avoids errors if the two coils are con- 
nected so that there is a potential difference between 
them. 

The exhibits on the stand of Messrs. Everett, 
Edgcumbe and Company, Limited, Colindale 
Works, Hendon, London, N.W.9, included demon- 
strations of how a combination of the firm’s master 
frequency meter and Synclock synchronous motor 
can be applied to the measurement of time. For 
instance, in order to eliminate errors due to time lost 
in gearing, the indicating pointer of the precision 
time-interval meter is mechanically attached and 
released by a very light and quick-acting clutch. 
This clutch is actuated by a continuously running 
motor and can be started and stopped by a sequence 
of switch operations, such as the consecutive opening 
or closing of two contacts or the closing of one and 
the opening of another. This enables intervals 
of from 0-2 second upwards to be measured accu- 
rately to within 0-02 second. The industrial time- 
interval meter, which operates on the same principle, 
was used during the war for a diversity of purposes, 
from testing aircraft engines to training pilots. 
Easy reading is facilitated by the use of a large dial 
in a vertical plane and the pointers may be re-set 
either by hand or electrically. With this instrument 
intervals from 0-2 second can be measured with an 
accuracy of 0-05 second. The same instrument can 
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also be used for the measurement of longer intervals 
and for the integration of a succession of intervals. 
To enable this to be done a series of dials read- 
ing from 1 second to 9,999 seconds, or minutes, are 
driven by a self-starting Synclock motor through 
appropriate gearing, operation being controlled by 
closing and opening the motor circuit. We under- 
stand that this apparatus” has been extensively 
employed for checking the usage of radio valves, 
X-ray tubes and other apparatus the efficiency of 
which is liable to deteriorate with constant use. 

A cycle recorder has been developed by the 
same firm for reading intervals shorter than those 
it is possible to measure with the time-interval 
meter. It comprises a specially designed moving- 
coil movement which carries a stylus. This stylus 
traces an undulating line representing the individual 
cycles of the alternating-current supply to which 
it is connected on a metallised paper strip. Since 
the movement responds instantly to the current 
impulses, an interval as short as half a cycle or 
1/100 second is clearly traced on the chart. The 
actual time is read by counting the number of 
impulses recorded. A transparent scale above the 
chart is marked in cycles and eliminates the tedious 
counting of long intervals. 

The flaw detector exhibited by Messrs. Henry 
Hughes and Son, Limited, Husun Works, New 
North-road, Barkingside, Essex, makes use of super- 
sonic waves for the non-destructive testing of 
materials. To enable this to be done the frequency 
must be high enough and the wavelength long 
enough to secure rectilinear propagation. This 
condition is fulfilled when the obstacle is large in 
comparison with the wavelength, while, generally 
speaking, a detectable shadow is cast and detectable 
reflection occurs when the dimensions of the target 
are equal to, or greater than, a wavelength. In the 
apparatus shown, the material to be tested is ex- 
plored from one surface with a transmitter-and- 
receiver system by transmitting a short pulse of 
supersonic energy into the material. It is then 
reflected back to the explored surface from the 
bottom of the material or from any discontinuity in 
it. The instant of transmission and the moment 
of arrival of the echo or echoes are shown on a 
cathode-ray tube. Thus the energy reflected from 
a discontinuity will arrive back at the explored 
surface before that which is reflected from the 
bottom of the material, and this interval will be 
indicated on the time scale. In this way the depth 
of the discontinuity and its position beneath the 
explored surface of the material, or the actual depth 
of the material, may be gauged, the time scale of 
the cathode-ray tube being at the same time a 
depth scale. 

The same firm were showing a split-field direct- 
current motor which has been designed for con- 
trolling valve amplifiers where the two high-resist- 
ance fields can be operated in opposition. The field 
excitation, which is created by a current difference 
of 2 milliamperes, is sufficient to rotate the sepa- 
rately excited low-voltage armature. The field 
resistance is designed to provide the optimum 
matching load for the various high-slope pentodes. 
The motor, which is illustrated in Fig. 4 on page 41, 
has an overall axial depth along the armature, in- 
cluding terminals, of 2-5 in.; it is 3 in. high and 
2 in. wide with a spindle length of 0-563 in. When 
the armature is supplied with an input of 8 watts 
at 24 volts and the field with an input of 1-7 watts, 
or 9-7 watts altogether, a mechanical output of 4 
watts is obtained at a speed of 6,000 r.p.m., giving 
an overall efficiency of 41-3 per cent. 


(To be continued.) 





THE BATTERSEA GENERATING STATIONS OF THE LON- 
DON POWER COMPANY.—On page 17, ante, we gave an 
account of the present position of the plant at the 
Battersea stations of the London Power Company, as 
well as some details of the extensions that are now 
being putin hand. We are asked to state that during 
a@ week’s run recently, a generated thermal efficiency 
of 31-5 per cent. was recorded at the B station and of 
29-9 per cent. for the A and B stations combined. These 
figures may be compared with those obtained for the A 
station (commissioned in September, 1933), which were 
27-24 per cent. in 1934 and 28-98 per cent. in 1938. All 
these results are based on the electricity generated. 





THE GAUGE AND TOOL 
MAKERS’ EXHIBITION. 


Tue Gauge and Tool Makers’ Association, Stand- 
brook House, Old Broad-street, London, S.W.1, 
an organisation which was formed during the war, 
have lost no time in demonstrating the usefulness 
of the Association to the engineering industry, having 
just staged an interesting exhibition in the New Hall 
of the Royal Horticultural Society, Vincent-square, 
London, 8.W.1. The Guage and Tool Makers’ Exhi- 
bition was formally opened on Monday, January 7, 
by the Rt. Hon. John Wilmot, M.P., Minister of 
Supply and Aircraft Production, and will remain 
open daily until Friday, January 18, between 
10 a.m. and 8 p.m. The Minister of Supply was 
introduced at the opening ceremony by Mr. H. H. 
Harley, C.B.E., president.of the Association, who 
briefly reviewed its history and outlined the objec- 
tives it was ho to reach, both by its general 
policy and the exhibition itself. Mr. Wilmot 
referred to the engineering achievements of the 
war as being a testimonial to our native skill ; 
the technical efficiency which produced the ‘‘ Mul- 
berry ” harbour, the Spitfire, the Mosquito and the 
Lancaster bomber still existed and must not be 
allowed to lapse. The keys of production were in 
the hands of the gauge maker and the tool maker, 
and in this production lay the prospects of the 
greater export trade on which our prosperity must 
be founded. 

He then reviewed the difficulty regarding fine 
measurement equipment which had obtained at 
the beginning of the war, when Great Britain, as 
well as a large part of the world, were dependent, 
to a considerable extent, on instruments formerly 
produced by enemy countries. Thanks to the 
efforts of the gauge and tool industry, Great Britain 
became entirely independent of foreign supplies in 
many branches. He could not give detailed 
figures, but the industry had expanded to something 
like ten times its pre-war volume and was able to 
provide over 95 per cent. of the war-time require- 
ments, of such tools as micrometers and similar in- 
struments at all events, and this in spite of the fact 
that our requirements had increased enormously. 
He would point out that this statement was possible 
owing to the not very popular demand for filled-in 
forms. He hoped this practice would not be discon- 
tinued ; it was important that both the Government 
department concerned and the industry itself should 
have sound statistical information available. Mr. 
Wilmot then paid a tribute to the work of Mr. H. H. 
Harley during the war and to Mr. 8S. J. Harley, who 
was now Technical Controller of Machine Tools to 
the Ministry of Supply and of Aircraft Production. 
He then referred specifically to some of the exhibits, 
and observed that in staging the exhibition the 
Association had offered to engineers, both in Great 
Britain and abroad, a remarkable demonstration of 
up-to-date tooling and gauging methods. 

The promoters of the exhibition claim that it is 
the first big post-war industrial exhibition, and may 
be complimented on their enterprise in this respect, 
but in our view one of its outstanding features is 
the convincing illustration it provides that a number 
of the exhibits, particularly as regards precision 
instruments, are now being produced in Great Bri- 
tain, whereas, as stated by Mr. Wilmot, in pre-war 
days they had to be imported. This satisfactory 
state of affairs should assist the Association to realise 
one of its main objectives, namely, the stimulation 
of the country’s export trade, not only in providing 
additional sources of supply to the overseas buyer, 
who was previously somewhat restricted in the field 
of gauging apparatus, for instance, but in enabling 
manufacturers, works managers and production 
engineers to see what is now available to help them 
to increase the quality and lower the cost of their 
own products. There is hardly any engineering 
industry to-day which has not, on the one hand, 
suffered from shortages and depreciation during the 
war, and, on the other, has not learned in how many 
respects the production of war material has altered, 
and in some cases improved, accepted manufacturing 
technique. 

It is not possible for us to deal fully with all the 
material to be seen on the 90 stands which comprise 





the exhibition, but in many cases descriptions of the 
exhibits have appeared in ENGINEERING at the time 
of their introduction. Where this has been done, 
a reference to the article has been given. Two 
commendable features of the exhibition may be 
mentioned, the first that the whole of the stands are 
uniform in design, sign-writing, ete., and, with a 
few exceptions, all are of the same size. Secondly, 
the practical step of providing an official interpreter, 
speaking French, Spanish and German, has been 
adopted ; this should prove a great convenience to 
overseas visitors as well as to those in charge of the 
stands. As regards admission, we understand that 
some 15,000 invitations have been issued, but the 
exhibition is open to the general public also. For 
the latter, the admission charge up to 5 p.m. is 
2s. 6d.; after that hour is ls. 

Some of the exhibits may now be referred to. 
Of the wide range of instruments and appliances 
shown by Messrs. Optical Measuring Tools, Limited, 
Trading Estate, Slough, we have already described 
several in some detail so that on the present occasion 
only a brief reference to them is necessary. The 
O.M.T. Vertical Omtimeter, a precision optical com- 
parator for high- checking, was dealt with 
in ENGINEERING, vol. 150, page 477 (1940), and the 
O.M.T. Horizontal Omtimeter in vol. 153, page 387 
(1942). One of the exhibits of the firm not previ- 
ously dealt with is the O.M.T. toolsetting microscope. 
It is shown in use in Fig. 1, on the opposite page. 
The microscope can be mounted on the cross-slide 
of a lathe for the purpose of checking the angle of 
the tool edge before starting the work, the angle being 
verified by one of three interchangeable graticules 
reading to 474 deg., 55 deg. and 60 deg., respec- 
tively. The eyepiece can be rotated through 
180 deg. to facilitate checking inside and outside 
screw-cutting tools. The magnification is 20 dia- 
meters. Alternatively, the microscope can be 
mounted directly on the work, when it is possible to 
carry out intermediate checking of the tool angle 
without removing either the tool or the work from 
the machine. Another instrument, whown in Fig. 2. 
is the O.M.T. toolmakers’ microscope. In this par- 
ticular view the microscope is fitted with a projection 
attachment having a ground-glass screen. The 
image of the part viewed appears on the screen, 
which is 9 in. in diameter, and a check can be 
furnished by a template drawn on transparent 
material and placed over the screen. In this view, 
also, the work is shown supported between centres 
on a table attachment, but for work which cannot 
be thus supported the table, which is 11 in. in dia- 
meter, is fitted with a glass centre forming a surface 
plate. The table has compound movement and is 
divided on the periphry to 360 deg., subdivision to 
3 minutes of arc being secured by a Vernier scale. 

The table has cross and longitudinal movements 
by means of micrometer screws graduated to read 
to 0-0001 in. These screws have a travel of | in., 
but additional longitudinal movement, up to 6 in. 
and transverse movement up to 2 in., is obtained 
by means of slip gauges. The microscope tube has 
a vertical traverse on the head, with both coarse 
and fine adjustment. In addition to the projection 
attachment, the microscope is provided with inter- 
changeable ocular heads containing master tem- 
plates. Such standard work as the measurement 
of form tools, milling cutters, plate gauges and 
templates, punches and dies, and the examination 
of helix angles and hobs, is normally performed by 
the use of one of the ocular heads fitted with a 
protractor, this device, in combination with the 
movements of the compound work table, not requir- 
ing any special templates. The examination of all 
aspects of external thread forms, and of internal 
thread forms by means of casts, the measurement of 
pitch, effective diameter, root diameter and external 
diameter of screw plug gauges, taps, worms and 
similar components is carried out by a template 
ocular. The normal magnification is 30 diameters. 
A projection lighting unit is supplied. The micro- 
scope tube and the illuminator can be tilted round a 
horizontal axis as one unit, for the purpose of rake 
adjustment. An external illuminator is provided for 
fitting to the microscope tube for use with the 
protractor ocular in order to read the scale through 
the eyepiece. There are a number of other acces- 
sories, but these need not be referred to here. One 
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Fig. 3. Optrican TittTiInc TABLE; 


other exhibit may, however, be mentioned, this con- 
sisting of examples of the O.M.T. quartz optical 
flats. A fully-illustrated description of both the 
manufacture and uses of these flats will be found in 
ENGINEERING, vol. 150, page 385 (1940). This part 
of the display is amplified by examples of prisms 
of unusual form, roof, tetragonal, etc., and of lenses, 
these parts being made by the firm from Chance 
optical glasses. 

An illustrated description of the O.M.T. optical 
circular table appeared in ENGINEERING, vol. 150, 
page 166 (1940). Since this latter article was 
published, however, an alternative type of table has 
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OpticaL Merasurina TOoo.s, 


| been introduced. This is illustrated in Fig. 3. It 
| is similar to the standard model except that, as 
| shown, it incorporates a tilting adjustment enabling 
| the table surface to be set at any angle between the 
| horizontal and vertical planes. The readings for 
both the rotary movement round the table axis and 
the tilting movement are made optically and directly 
to intervals of 30 seconds of arc, though it is easy 
to estimate accurately to within six seconds. Both 
the rotary and tilting movements are controlled by 
worm drives so that no slipping can take place when 
unlocked, and the angular movement of each is read 





from accurately-engraved glass scales through micro- 


Fie. 4. 
Messrs. S1ema INSTRUMENT Company, LIMITED. 








Avtomatic Sorting Macuine; 


scopes. Low-voltage lamps, integrally-embodied, 
supply the illumination for the scales. The work 
table is held rigidly, and without distortion, by 
locks inside the inclinable base, while support bars 
maintain the angle of inclination when locked. One 
side of the base is made as a straight-edge at right 
angles to the axis of inclination. The table surface 
is 12 in. in diameter. 

The stand of Messrs. Sigma Instrument Company, 
Limited, of Letchworth, is largely occupied by 
a display of various types of comparator, some of 
which have already been dealt with in ENGINEERING. 
For example, the basic form of Sigma mechanical] 
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comparator was described and illustrated in EnGrn- 
EERING, vol. 150, page 290 (1940), while the signal 
comparator, which indicates the correctness or 
otherwise of the component under examination by 
means of priate coloured lights, was described 
in vol. 155, page 487 (1943), and a number of acces- 
sories were dealt with in vol. 156, page 7 (1943). 
The audible comparator in which the indications 
were signalled by means of differently-toned bells 
so that the instrument can be used by blind 
operators, has also been described. Similarly, 
another class of Sigma products, namely, automatic 

ing machines, have been dealt with in part, 
but a more recent development is shown in Fig. 4, 
page 43. This is the Sigma multi-dimerision univer- 
sal automatic sorting and tabulating machine for 
small parts. The parts as fed to the machine are 
automatically inspected at the rate of approxi- 
mately one part per second, and sorted into accepted 
parts, rectifiable parts and rejects, discharge of the 
first class taking place through a chute and of the 
other two classes into two drawers. 

The gauging operation may cover a variety of 
measurements ; in the particular machine illustrated 
a tubular part with its ends reduced externally is 
being examined for the internal bore, the overall 
length and the external diameter, there being five 
measurements in all. The outline of the part is 
drawn on the dark face of the upper part of the 
instrument with lines coupling the points of mea- 
surement to two vertical rows of signal lights 
and indicating windows. These indicators show 
the number of parts submitcved, the number of 
parts accepted, and the number of times any 
dimension is found too large or too small. The 
signal lights indicate the results of the inspection 
of the part at the several points, the left-hand row 
signifying a ‘- minus ” reading and the right-hand 
row a “plus” reading. The actual sorting is done 
electrically through relays actuated by the measuring 
devices. There were several other types of machine 
for inspection and sorting, including hand-operated 
models, and a number of other instruments, among 
which may be mentioned a diameter-measuring 
machine for the outside diameter, effective diameter 
and root diameter of screw threads ‘and taps, as 
well as the diameters of plain parts capable of being 
mounted between centres. Uniform pressure is 
ensured by an indicator. The machine will accom- 
modate work up to 9 in. long by 4 in. in diameter. 
There is also a master micrometer, consisting of a 
micrometer head and fiducial indicator, both units 
being mounted on separate sliding carriages. The 
measuring capacity is up to 4 in., and the table area 
is 3 in. by 2 in. 

(To be continued.) 





ALUMINIUM Form PRODUCTION IN SOUTH AFRICA.— 


Stand Limited, Grosvenor House, Park-lane, London,W.1, 


the United Kingdom correspondents of the Aluminium 
Limited group of companies, Montreal, inform us that 
a subsidiary fabricating company has been formed in 
the Union of South Africa to provide another export 
outlet for aluminium produced in Canada by Aluminium 
Limited. The new organisation, Aluminium Company of 
South Africa Proprietary, Limited, has been incorporated 
under South African law and a factory site is being 
acquired at Pietermaritzburg. The principal product of 
the new plant, in the initial stages, will be aluminium 
foil, made largely from ingot produced at the Arvida 
smelting plant of the Aluminium Company of Canada, 
Limited. New foil-rolling mills for South Africa are now 
on order and it is expected that production will be 
commenced during the present year. 





MINISTRIES OF SUPPLY AND AIRCRAFT PRODUCTION.— 
The following appointments of Regional Controllers 
have now been made in consequence of the recent 
decision to merge the regional organisations of the 
Ministries of Supply and Aircraft Production under one 
Controller for each region :—No. 1, Northern (Newcastle- 
upon-Tyne), Mr. F. C. Wake; No. 2, East and West 
Ridings (Sheffield), Mr. W. F. Fletcher; No. 3, North 
Midland (Nottingham), Mr. R. H. Tate; No. 4, Eastern 
Region (Cambridge), Mr. W. Redpath; Nos. 5 and 12, 
London and South Eastern (London), Mr. W. D. L. 
Roberts ; No. 6, Southern (Reading), Mr. J. A. Goddard ; 
No. 7, South Western (Bristol), Mr. J. H. Larrard ; No. 8, 
Wales (Cardiff), Mr. B. M. Smith ; No. 9, Midland Region 
(Birmingham), Mr. 8. A. Davis; No. 10, North Western 
(Manchester), Mr. A. Neate ; No. 11, Scotland (Glasgow), 
Major Jackson Millar, C.B.E.; and No. 13, Northern 
Treland (Belfast), Mr. S. O. Hicks. 





LABOUR NOTES. 


In his introduction to the latest Trade Report of the 
United Patternmakers’ Association, Mr. Beard, the 
general secretary, deals in interesting fashion with the 
subject of a new wage structure for the engineering 
industry. “ Publicity has been given,” he says, “to 
the fact that the A.E.U. executive have, on the instruc- 
tions of their National Committee, drawn up a new wage 
structure for consideration by the Engineering Joint 
Trades Movement. There is no reason, therefore, why 
I should not make some comment on this important 
matter, even if the Joint Movement has not yet arrived 
at a decision to approve or to suggest modifications. 
have long expressed the view that a new structure . . . 
was required, for the industry’s make-up has so changed 
during the last 35 years.” 





“ The classification of the various occupations,” Mr. 
Beard goes on to say, “‘ has, indeed, become a veritable 
maze. The rates are legion, and there has been no 
plan; the different categories have, like Topsy, just 
grown up. Since 1914, the progress in mechanisation, 
and the improv t in ine-tool design have 
altered the whole character of engineering work. 
Occupations which were time-serving 30 years ago 
have been replaced by semi-skilled opera’ i 





tives. Differ- 
ent skills have been developed—skills which no lo: 
require the years of apprenticeship, but which vatien d 
less call for a use of measuring tools and a knowledge of 
setti > Some idea of this change can be gleaned 
from the fact that in 1914, the proportion of skilled men 
in the industry—that is, those who served their time 
to the trade—was 60 per cent., while 20 per cent. were 
classed as semi-skilled, leaving 20 per cent. as 
labourers.” 





“ To-day, however,” he continues, “‘ the position has 
been almost reversed, for it is estimated that there are 
30 per cent. skilled and 60 per cent. semi-skilled, leaving 
10 per cent. unskilled in the engineering industry. The 
reduction, therefore, has been in unskilled skilled 
workers. Mechanisation has resulted in a reduction 
in the workers of the labouring class, and the reduction 
in those who formerly served an apprenticeship has 
obviously been the result of the breaking down of jobs, 
mechanised production and the improvement of 
machine tools in single operation machines. The 
development has obviously meant an increase in skill 
in such trades as patternmaking and toolmaking, where 
earni have, in many instances, been much less than 
those of the skilled operator, due to the piece work 
earnings of this class of worker.” 





“It is to deal with some of these problems,” Mr. 
Beard says, “ that the A.E.U. have issued their report, 
which proposes the setting up of three main classes in 
the industry, namely, the skilled worker such as the 
fitter and turner who has served an apprenticeship, the 
skilled operator who works his own machine and is 
responsible for the same, and lastly the labourer. In 
addition, it is suggested, that certain classes, such as 
setters-up, inspectors, toolmakers, etc., should receive 
at least 10s. per week over the rate of the standard 
skilled man.” 





“The suggested rates for the three main classes 
range,” he writes, “from 4/1. lls. to 5l. 18s. per week 
with extra minimum rates for pieceworkers. It is also 
claimed that there should be a national minimum rate 
which disposes of the various district rates and national 
bonuses, and that this rate should be guaranteed to 
eliminate short weeks due to statutory holidays, stock- 
taking, sickness, etc., while minimum piecework 
prices should be restored to 33} per cent. of time rates. 
There should be equal pay for women, and apprentice 
rates should be related to the time-served craftsman’s 
wages.” 


‘“‘ That,” Mr. Beard concludes, “ briefly is the sug- 
gested new wage structure. When considered by the 
Joint Movement, however, it may be altered in many 
respects, but whatever happens, the claim of the 
patternmaker must be considered, and his status related 
to the skill required to do his job.” 








Fifty-nine members were enrolled in November by 
the United Patternmakers’ Association. During the 
month, 22 members were paid trade benefit, 275 sick 
benefit, and 721 superannuation benefit. The total 
membership of the Association is 14,224. 





An agreement arrived at by the National Association 
of Port Employers and four trade unions, in effect, 
accepts the recommendations of the Committee set u 
by the Government to investigate the conditions lead- 
ing to the recent dock troubles. Provision is made for 
a national minimum wage of 19s. a day for day-rate 
dockers on a half-daily basis and for a guarantee of a 


I Dockers will be entitled to one week’s holiday with 




























































similar amount for pieceworkers. The change is to 
take effect as from November 26, and it means, in the 
case of the larger ports, an increase of 3s. a day. In 
the smaller ports, the wage increase is to 18s. a day. 
Pieceworkers receive an increase of 5 per cent. on 
existing rates, without prejudice to any question of a 
national review of piecework principles with the mini- 
mum ’ 


The of permanent men, whose rates and 
conditions are directly —— by agreements of the 
National Joint Council, are increased by 16s. 6d. 





pay for each year of service, at the standard time-rate 
or 44 hours. Statutory and proclaimed holidays will 
be paid for at the standard time rate, but men i 
to work will be paid the standard time rate plus ordinary 
time- or piece-rates. An “essential” condition 
embodied in the agreement is that there shall be the 
fullest possible measures of production. “To this 
end,” it is declared, “ both parties undertake to do 
everything in their power to ensure that existing 
national and local agreements are honoured, and that 
men shall work for the full period for which they are 
engaged without any unauthorised absences or stop- 


The Joint Industrial Council for the retail food 
trades has that, in addition to Bank =. 
holidays, holi with full pay shall be granted each 
year during the holiday season (from April 1 to October 
31) on the basis oftone working day’s holiday for each 
complete month of continuous service up to March 31, 
subject to a maximum of 12 working days. This will 
entitle shop assistants, cashiers, clerks and central 
warehouse staffs, coming within the scope of the Joint 
Industrial Council, to the same holidays as.those pre- 
viously enjoyed by branch managers and managements. 








At a recent meeting of the Council of Birmingham 
Chamber of Commerce, the General Com- 
mittee of the Chamber directed attention to the call-up 
of young highly-skilled operatives. In a letter to the 
Department of Overseas Trade fhey had claimed, it 
was stated, that the retention of these skilled men in 
their present employment would facilitate the absorp- 
tion into industry of the men who were being demobi- 
lised, and that their withdrawal would so hinder = 
duction as to impede the industrial expansion which 
was of vital importance to the rehabilitation of the 
returning Servicemen. 


According to a Treasury announcement, about 
600,000 Civil Servants are to receive increases of pay 
instead of existing war bonuses, which, it is steele, 
will cost at least 10,000,0001. a year. The increases 
are to have effect as from November | and will take the 
place of the war bonuses which are abolished—as such ; 
but the additions to the basic rates will be, it is under- 
stood, considerably more than the displaced bonuses. 
The agreement embodying the wage changes is regarded 
as practically certain to have repercussions both in local 
Government service, and in the attitude of public 
utility and industrial concerns which in the past, have, 
based their rates and conditions largely on those of the 


The Ministry of Labour and National Service has 
intervened in the negotiations for improved wages and 
conditions for about 80,000 workers in the a 
of company-owned bus undertakings in England and 
Wales. No agreement on the subject was reached at a 
meeting of the National Joint Industrial Council for 
the industry on December 28, and representatives of 
both sides have now been invited to a conference at 
the Ministry of Labour and National Service during the 
week ending January 19. 





It was announced last week that the Agricultural 
Wages Board had rejected the claim of the trade unions 
for a wage increase of 1/. a week—from 31. 10s. a week 
to 4/1. 10s. a week—for adult workers. The Board 
decided, however, to recommend the County Com- 
mittees to increase the weekly wage for female workers 
aged 18 and over, by 2s. ; to reduce the hours of work 
to 48 a week all the year round for men and women ; 
to increase overtime rates to time and a quarter on 
weekdays and time and a half at week-ends. The 
increase of overtime rates means a rise from 1s. 7d. to 
ls. 10d. an hour on weekdays and from ls. 11d. to 
2s. 2d. on Saturdays, Sundays and public holidays. 
The Board also recommended the payment of wages 
on six public holidays. It is to meet again on February 
14 to consider the replies of the County Committees. 
Meanwhile, the representatives of the unions involyed 
have lost no time in intimating to the Ministry of 
Labour and National Service and the Ministry of 
Agriculture that their organisations are dissatified with 
the Board’s rejection of their claim for a 41. 10s. weekly 
minimum. 
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GRAVITY DIE CASTING FROM THE 
ENGINEER’S VIEWPOINT.* 


By M. R. HincuciirFr. 


In writing this paper it has been the author’s inten- 
tion to nt an up-to-date survey of gravity die 
casting from the point of view of the engineer as the 
user Or consumer. Gravity die casting is somewhat 
related to pressure die casting in so far as permanent 
moulds are the basis of both methods, but whereas 
the former was probably an evolution from the foundry, 
the latter was most likely a product of the manufactur- 
ing engineer striving to devise a method of producing 
tinished metal articles to fine dimensional tolerances. 
‘The permanent moulds or dies employed in the gravity 
die-casting process are machined from cast iron or 
steel sections suitably dowelled and clamped together 
in the correct sequence for opening and closing, 
the external shape of the casting being formed by 
sectional blocks which slide to and fro on a suitable 
base plate, while the inside of the casting is formed by 
cores Which are extracted from the solidified casting 
by means of pinch bars. Cores may be single-piece 
in the ease of eS holes or multi-piece and collapsible 
in the case of undercut internal shapes, in which case 
a centre key piece is first extracted and the remaining 
pieces removed by collapsing them singly into the 
space thus formed. When very complex internal shapes 
occur, from which. it would impossible to extract 
even a collapsible permanent core, sand cores are 
employed which can be used only once and are removed 
from the casting by knocking out. In this case the 
term die casting is modified to semi-die casting, to 
which further reference will be made below. Before 
casting, a gravity die is pre-heated to a temperature of 
approximately 300 deg. C. and a protective refractory 
coating applied by spraying. The production of castings 
then proceeds at a constant rate determined by the 
cooling time of the casting and the motions necessary 
to strip and tlose the die. 

The greater accuracy of a gravity die casting is the 
result of forming the casting in a permanent metal 
mould machined accurately to size. Were it not for 
factors such as expansion of the mould during operation, 
contraction of the casting during cooling, influence of 
die coating, and other variables which cannot easily 
be calculated, it would be possible to produce gravity 
die eastings to the same high accuracy to which the 
mould was machined, but because of the above- 
mentioned variables, wider limits are imperative. 
In spite of this, it is found that a practical working 
limit for gravity die castings is + 0-010 in., a figure 
which varies, however, with the nature of the casting 
being produced as it is obvious that it is possible to 
make a small casting to much finer dimensional toler- 
ances than a large casting. 

In addition to close dimensional accuracy, gravity 
die castings are produced with a fine surface appearance 
and good definition. The combination of two 
factors is of considerable advantage to the engineer, as 
it results in the deletion or reduction of machining allow- 
ance and the elimination of brushing and finishing nor- 
mally associated with sand castings to improve surface 
finish. The nominal machining allowance on a gravity 
die casting is 0-050 in. to 0-065 in., compared with 0-10 
in. to 0-125 in., and greater, on a sand casting. In many 
cases where gravity die castings are used, the complete 
elimination of machining can be realised. Forinstance, 
bolt clearance holes in many types of castings can be 
cast to size and spot facing deleted from bosses, thus 
effecting valuable savings. As gravity die castings are 
usually produced in bulk quantities, they are likewise 
machined in bulk quantities, and in this respect the 
accuracy of the casting becomes paramount. As the 
marking out and setting up of castings on machining 
fixtures can be dispensed with, the gravity die casting, 
from the machining point of view, is virtually a spot 
located sand casting and can be set on fixed stops on a 
machining fixture locating from predetermined points 
on the casting. 

As mentioned above, a metallic mould, usually cast 
iron, is used in the manufacture of gravity die castings, 
this material owing to its high thermal conductivity, hav- 
ing a beneficial effect on the grain structure of the cast- 
ings. A gravity die is virtually one complete chill, except 
that its operating temperature reduces the thermal 
conductivity somewhat. This “ chilling” effect has 
results which cannot be ignored; for instance, Table I 
gives the mechanical properties of test-bars taken from 
sections of a number of gravity die castings compared 
with the specified properties for chill-cast test-bars. 
In each case the casting registers higher test figures 
than the test-bar ; this is typical of gravity die castings. 

With this pronounced improvement in the strength 
and reliability of castings has grown the practicability 
of substituting the economical and comparatively 
nearly completed casting for the forging and pressing. 
Progress in this direction is practically confined to the 





* Paper presented before the Manchester Association 
of Engineers 6n Friday, October 26, 1945. Abridged. 





field of aluminium alloys, of which an example will be 
cited. The fundamental nature of forging or pressing 
is one of breakage and deformation of the a epee | 
coarse crystals forming the alloy billet into sm 
closely-knit crystals usually deformed into an elongated 
parelil 6 tap hince along which the material 
flows deformation. It is intended that the 
flow lings of a forging correspond to the lines of stress in 


pr chy ge 9 sate aly t maximum resistance to, 
is : 


stress i developed. In a casting, the conditions 
are different, the crystal formation usually being one 
of long columnar developed from the mould 
surfaces, and lying at right angles to these with small 
equi-axed crystals occupying the central, mass of the 
casting, the actual degree and balance of this arrange- 
ment depending, of course, on the particular casting 
conditions and nature of the alloy in use. In — 
alloy die castings, owing to the nature of the alloys 
and the chilling effect of the die, the structure is mainly 
one of fine equi-axed crystals, and whereas this may 
not be so desirable as a forged structure, having 
“flow” characteristics in the proper relation to 
direction of subsequent loading, it may be preferable, 
and even superior, to improperly oriented grain flow 
or local grain due to recrystallisation. During 
the war, great strides have been made in the constitution 
of the light alloys, and attention has been directed to 
the utilisation of these alloys in combination with die- 
casting technique for the manufacture of high-quality 
castings to replace forgings. An alloy particularly 
noteworthy in this respect is R.R. 72B, having 
the following composition :— 


Copper 1-45-1-65 per cent 
Nickel 1-30-1-43 ms 
Magnesium 0-70-0-80 * 
Iron 1-20-1-35 » 
Titanium 0- 16-0 -20 ” 
Silicon re 0-70-0-80 * 
Aluminium Balance. 


This alloy is used in the solution heat-treated and 
tempered condition. Castings for bearing caps and 
camshaft brackets for the Rolls-Royce Meteor 


This is primarily brought about by the rapidity with 
which the castings are produced from the dies, and 
enhanced by certain inherent properties of the castings 
previously mentioned as having an economic signifi- 
cance. i aataillin ientnehien detonate Canaan 
time to make one casting in a gravity die are the cooling 
time of the metal in the die before it is sufficiently rigid 
to permit extraction, and the time ired to operate, 
dismantle, and re-assemble the die d pre the com- 
bined cycle time being com ively short. Coupled 
with this is the iaitber pee resulting from the 
elimination of coremaking, not to mention the material 
saving in the actual cores, itself a costly item in sand- 


TABLE III.—Physical Properties of Gravity Die-Cast 








Bearing Cap. 
Maximum 
per Stress. Elongation. Brinell 

ition. Tons _ Per cent. No. 

Sq. In. : 

1 24-2 3-0 121 

' :¥ 26-0 4°5 121 
3 24-5 4-5 125 

q 25-5 5-0 121 














casting procedure. A few figures, showing the man- 
hours paid for the production of particular die castings 
e as a percentage of the payment made for the 
identical sand castings are given in Table IV, thus 
exemplifying the saving resulting from increased 
production rate and the elimination of operations. 

The difference is increased still further when the 
prices of the labour for the two processes are compared, 
there being a considerable reduction in the case of die 
casting by virtue of the fact that only semi-skilled 
labour is used, the factors controlling the quality of the 
castings being embodied in the. features of the die 
which is an expression of the skill and knowledge of 
the die designer. Other aspects of die castings which 
enhance this basic economy have been mentioned 
above, namely, the reduction of machining, with a 





TABLE I.—PuHysicaL PROPERTIES OF ALUMINIUM-ALLOY TEST-PIECES TAKEN FROM GRAVITY DIE CASTINGS. 














Specified Properties. Actual Properties. 
Casting. Material. Maximum Maximum 
Stress. Elongation. Brinell Stress. Elongation. Brinell 
Tons per Per cent. No. Tons sag Per cent. No. 
Sq. In. Sq. In. 
J 

Boost Casing .| D-T.D.133B .. 12-50 4 60-30 | 13 5 76-8 
Cooling Fan 9 ‘a A Ge 16 5 69-1 
Gear a f * al ae 15-3 3 79-6 
Bearing ..| R.R. 72B 25-30 5-14 110-140 28-0 5:5 129-0 
Bearing Bracket .. - i“ Je = oe a 27-0 5-5 121-0 
Camshaft Bracket * “ » 99 be 29-5 11-0 — 
Connection ..| B.R. D.T.D. 174 35-0 35-0 _ 37-5 35-0 — 




















tank engine were made in this alloy in gravity dies. 
Figs. 1 and 2, on page 46, show etched macrosections 
of the forging made in alloy R.R. 56, having the 
following percentage composition :— 


Copper 2-00 
Nickel 1-30 
Magnesium 0-80 
Iron 1-40 
Titanium 0-10 
Silicon 0-70 
Aluminium Balance, 


while in Table II are given the mechanical properties 
of the forged bearing cap. The pronounced grain flow 
and marked variations in grain size are characteristic. 
As a comparison with this, etched macrosections of the 


TABLE I1.—Physical Properties of Forged Bearing Cap- 








| 
| Maximum 
Test-Bar Stress. Elongation. Brinell 
Position. bam! ag Per cent. No. 
Sq. In. 
1 | 27-75 8-0 138 
2 28-00 7-0 138 
3 26-25 5-0 138 
4 26-00 4-0 138 
{ 











gravity die castings in the R.R. 72B alloy are given in 
Figs. 3 and 4, representative mechanical properties being 
given in Table [II. It is significant that the mechani- 
cal properties of the castings compare very favourably 
with those of the forgings, while the castings exhibit a 
fineness and uniformity of grain structure not to be 
associated with the forgings. It is also maintained, 
but not substantiated, that the wearing properties of 
these particular castings are superior to those of the 
corresponding forgings. 

Financial saving is no doubt the one merit of 
gravity die casting which has influenced and stimulated 
its progress and utilisation more than any other. 


TABLE IV.—Comparative Production Time Allowance for 
Gravity Die and Sand Castings. 





Percentage 





~, Sand-Cast Time 
Casting. | for Gravity Die Casting. 
j 
Gear Casing (A) .. | 36 
ng 4 
Gear Casing (B) . . 33 
Boost Casing 49 





consequent saving in material and machining time, 
and the elimination of the necessity for surface treat- 
ment to improve appearance. 

The dimensional accuracy and consistency of the 
castings further affects the economic balance owing to 
the facility with which castings are machined on fixtures 
in which the castings are located against fixed stops 
registering on predetermined points on the casting. 
Thus the process of pre-marking a casting prior to 
machining is eliminated. The consistency of gravity die 
castings, both from the dimensional and the soundness 
points of view, also has aneconomic relation, which may 
not be so evident, manifested in the much decreased, if 
not almost negligible, risk to be allowed for when 
machining the castings. Thus the danger of the 
production engineer having to face losses in machin- 
ing time and schedules because of latent casting 
defects becoming evident during final machining 
operations is almost non-existent. The economic 
signi of this cannot be ignored. 

The economics of casting inevitably and properly 
involves an investigation into the relative cost of the 
means of producing the castings, as this determines the 
minimum justifiable economic quantity of castings. 
In gravity die casting, one is faced with the problem of 
making, initially, a metallic permanent mould, 
machined accurately to size from rough castings. This 
is the minimum which has to be done as compared 
with the provision of a simple wood pattern and core 
boxes as a minimum for sand casting. Consequently, 
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STRUCTURE OF FORGINGS AND GRAVITY DIE CASTINGS. 








Fie. 3. Etcnep Macro-Section or Gravity Dre CastiIna. 


it is made quite clear that gravity die casting presup- 
poses a quantity demand to justify the expense of the 
tool. 

To get down to actual hard and fast rules regarding 
the minimum quantity of castings in demand before 
gravity die casting becomes an economical proposition 
is extremely difficult, if not impossible, as everything 
depends on the merits and peculiarities of the particular 
ease in point. A few generalisations, however, may 
prove helpful in this respect. The essential thing is to 
examine a potential die casting from the viewpoint 
of the shape and form of the die cavity and how it 
would have to be machined, bearing in mind that a 
die cavity which can be turned out on a lathe will 
be much cheaper than a similar cavity, which, owing to 
slight difference in design, has to be machined out on a 
milling machine or uced from a model on an 
expensive duplicating machine. Again, figuring or 
lettering which is required to be recessed on a casting 
would stand proud in a die cavity, a very difficult 
sinking operation compared with cutting or stamping 
the figuring into the die wall. Thus, small details 
in the design of castings which may not appear signifi- 
cant to the user not acquainted with die-casting practice, 
can influence tool costs out of all proportion to the 
size and use value of the castings. 

The material in which the castings have to be made 
also has its effect on die cost, as the severity of the molten 
metal attack on the die determines its life. Generally 
speaking, dies for en - in the low and medium 
melting-point range of alloys, i.c., the alloys of zinc 
and lead and the light alloys of aluminium and mag- 
nesium, are made from reasonably low-priced cast 
iron, and with care and maintenance, have a relatively 
unlimited life. On the other hand, the higher melting- 
point copper alloys, such as brass and aluminium 
bronze, have a very severe thermal stress effect on the 
mould surfaces, resulting in the failure of the dies aftera 





relatively small number of casts, owing to the formation 
of multitudinous fine cracks on the mould faces. 
Consequently, higher grade materials have to be used 
for the construction of gravity dies for the higher 
melting point alloys, thus increasing the initial tool 
costs. 

There is a strong tendency for potential users of 
die castings, when considering die costs, to forget 
that pattern equipment for sand casting also costs 
money. For “ one off” or “‘ a few off ” jobs the simple 
wood pattern is the most economic method, but where 
quantities are involved, and permanent pattern equip- 
ment has to be provided for sand casting, the cost of 
which is by no means negligible, the higher initial tool 
costs of gravity die casting may not prohibit its utilisa- 
tion, on the grounds that the difference in costs would 
be offset by the greater productivity and economy of 
gravity die casting. It must be understood that, in the 
case of practically continuous mass production of 
sand castings the pattern equipment used has to be 
of a very high standard of design and construction. 
Wood is rarely used: instead, aluminium, brass, and 
cast iron are the usual materials in which the patterns 
and core boxes are made, and as patternmaking in 
these materials is virtually a tool-room proposition 
it would not be difficult to cite cases in which metal 
pattern equipment is more expensive than a cast-iron 
gravity die for the same casting. 

Certain alloys which can be sand cast in compara- 
tively large and complex forms cannot be successfully 
die cast without resort to costly methods. Examples 
of this are certain aluminium alloys which are subject 
to severe hot tearing, in the form of cracks and porosity 
when die cast, because of the constraining effect of the 
metal die on the natural contraction of the alloy 
during the critical stage. Techniques can be evolved 
tosurmount this, but the result may not be economical. 
Again, certain alloys which undergo phase changes 
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during solidification are influenced by rapid cooling 
in an unfavourable direction from the point of view of 
castability. 

The greatest output of gravity die castings has been 
in the light alloys of aluminium and magnesium, 
particularly the former. During the war years, the 
demand for high-quality castings in these alloys has 
stimulated progress and some outstanding achieve- 
ments have been made, both from the point of view 
of production and the standards of quality and com- 
plexity attained. This has been particularly marked 
in the case of aluminium-alloy gravity die castings. 
Copper-base alloys also account for a large output of 
gravity die castings fer a variety of industries. One 
material finding an extended application is aluminium 
bronze, which lends itself particularly well to gravity 
die casting. The straight alloy has the strength of 
mild steel, with good hardness and high ductility. By 
the addition of small percentages of other alloying 
elements, such as iron, manganese and nickel, and the 
exploitation of the effects of heat-treatment, the 
mechanical properties are raised to equal those of alloy 
steel. In addition, aluminium bronze possesses good 
electrical and thermal conductivity, and, perhaps most 
important of all, excellent corrosion-resisting properties. 

More complex shapes than are possible with collap- 
sible cores are achieved by utilising sand cores placed 
in the appropriate places in the gravity die, to be 
subsequently removed from the solidified casting by 
“‘ knocking-out.”” The use of sand cores naturally 
reduces the economy of die casting, and also the 
accuracy and surface appearance of the castings. 
Furthermore, the existence of core sand in the mould 
introduces an attendant danger of casting defects due 
to evolved gas from the core binding compound, the 
actual degree of risk depending on the design of the 
casting. At the same time, the grain in heavy sections 
tends to be coarsened owing to the lower heat con- 
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ductivity of the sand. The combination of gravity 
die casting and sand casting in this manner has led 
to the adoption of the term semi-die casting, and by 
its means the scope of die casting is extended to limit- 
less boundaries technically. Given the necessary 
quantities in demand to justify the expense of a partly 
permanent mould, large and complex castings can be 
made satisfactorily. An outstanding example of this 
is the D.T.D. 133B aluminium-alloy cylinder skirt for 
the Rolls-Royce Merlin engine shown in Fig. 5, on 
this page. This is a semi-die casting, length 3 ft. 6 in., 
weight 53 Ib., in which sand cores have been utilised to 
form the intricate, undercut, internal form of the cylin- 
der coolant jackets, and the coolant transfer ports and 
passages. The whole of the outside of the casting is 
formed by a cast-iron permanent mould. By this method 
the cost of producing the casting has been materially 
reduced, and distinct improvements in accuracy, 
mechanical properties, and surface appearance have 
been effected. 

A further example where die casting of a large fairly 
intricate casting has been achieved through the appli- 
cation of sand cores is in the camshaft housing for 
the Liberty tank engine, made in aluminium alloy 
D.T.D. 424, views of which are given in Fig. 6. (The 
author acknowledges his indebtedness to Mr. J. J. 
Mills for permission to reproduce this photograph.) 
This component is completely die cast on the outside ; 
the gear housing at one end is cored out with metal 
cores, while a long cylindrical sand core gives the 
internal form to the main body of the casting. Again, 
economy, accuracy, and good surface appearance are 
the characteristics of this casting. 

The bottom half crankcase for the Rolls-Royce 
Merlin engine is gravity die cast in aluminium alloy 
D.T.D. 133B, and exhibits many improvements over the 
sand casting, notably a weight reduction of 25 per cent. 
as a result of greater accuracy and reduction of mach- 
ining allowances, together with a greater economy in 
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production. Keference to a few remarks on this com- 
ponent, made by Mr. W. C. Devereux in the Edward 
Williams Lecture to the Institute of British Foundry- 
men in June, 1945,* will be of interest to the engineer. 
According to Mr. Devereux, based on the present 
market price of aluminium at 85l. per ton, this casting 
is produced for a selling price of less than ls. a pound. 
The significance of this is best emphasised when it is 
realised that a similar casting in ferrous material, such 
as cast iron, would have to sell for less than 4d. a 
pound to be competitive, assuming the volume of the 
casting to remain the same and ignoring other important 
savings. 

The greatest output of gravity die castings is in 
aluminium alloys, and, prior to the war, these were 
mainly absorbed by the automobile and allied indus- 
tries. Aluminium-alloy pistons, for instance, were 
completely die cast in enormous quantities. The 
outbreak of war, however, brought with it a demand 
for high strength aluminium-alloy castings, which had 
to pass exacting A.I.D. tests, for use on aircraft and 
aircraft engines. Reference has been made already to 
two of the outstanding gravity die casting» for the Merlin 
engine, namely, the cylinder skirt and the bottom half 
crankcasé castings, as examples of large castings, but 
perhaps the most interesting unit of all from the view- 
point of the engineer is the 8.U. carburettor, illustrated 
in Figs. 7 and 8, on this page. Every casting on this 
assembly is gravity die cast in alloy D.T.D. 133B, the 
main bodies particularly being remarkable achieve- 
ments in gravity die casting. 

So far, gravity die casting in its more conventional 
form has been dealt with, and it is now intended to 
introduce some recent important developments of this 
process which have a significant bearing on its results 
as viewed by the engineer. Attention has been drawn 
to some limitations of gravity die casting imposed 








* See ENGINEERING, vol. 160, page 77 (1945). 





Semi-Die Cast CamsHarr Hovusine For LipertTy ENGINE. 





Lower Part or 8.U. CaARBURETTOR. 


by the expense incurred in preparing cast-iron moulds 
accurately machined to size. The ‘ Parlanti”’ mould 
process, which utilises cast aluminium-alloy moulds, 
cast to size from master patterns, narrows down this 
limitation, and thus offers an economic advantage 
over casting into iron dies. The high heat conductivity 
of aluminium also results in an improvement in grain 
structure of the castings. To the uninitiated it may 
appear that only alloys of lower melting point than 
aluminium could be cast into moulds made from this 
material, but in point of fact the greatest use made of 
Parlanti moulds is in the production of magnesium 
and aluminium-alloy , castings. The explanation of 
this is that, on account of the high rate of heat conducti- 
vity ofaluminium, the heat absorbed from the casting is 
dissipated so quickly from the mould walls that they 
remain at a safe working temperature. Further to 
increase the heat dissipation, and as a means of protec- 
tion, the surfaces of the moulds are anodically treated 
to give them a coating of aluminium oxide. 

The basis of the Parlanti method is the preparation, 
first of all, of a plaster master pattern of the mould 
containing an accurate impression formed from an 
actual casting or model. From this pattern, accurate 
aluminium castings are made in sand moulds requiring 
the minimum amount of machining to prepare them for 
use. The particular advantage of this method is the 
facility with which moulds can be made for a particular 
casting, and consequently,..the..necessary economic 
quantity of castings is reduced to a minimum. Further- 
more, castings can be delivered in a matter of days 
after the receipt of an order. Both these advantages 
are of large economic moment to the engineer consumer, 
and are further enhanced by the high quality of the 
castings produced, which in most cases are superior in 
mechanical properties to normal die castings. Tests 
made on actual castings have revealed some remarkably 
high values of ultimate strength, ductility, and pressure 
tightness. Thus, by the Parlanti process, the engineer 
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can be provided with high-strength die castings within 
a period little, if any, longer than would take to produce 
sand castings. The life of the aluminium dies runs 
into many thousands of castings; less, of course, than 
a east-iron die, but this itself is relatively unimportant 
as the reproduction of the die from the original master 
pattern is a matter. 

It was for a time. the dream of die casters to 
make iron castings in gravity dies, but the desire was 
incompatible with the extent of knowledge and experi- 
ence. The effect of high-temperature molten iron was 
too severe on the structure of the die materials, and 
this Himited on a commercial basis until the 


highly-refractory 
canting of lamp ack from. an 
abrasion and assist the metal flow. This 
Siniegi caemsici cae emi Monahes omm 
casting ; the moulds are air cooled and usually mecha- 


nically operated. To ensure regular operation of the |’ 


moulds and the proper sequence of the casting, 
stripping, cleaning and closing operations, the process 
pecs os mounting a number of moulds on a rotating 
ble revolving at a ae oa thus ry i 
= each mould to the spproprnt’ statin 
correct time. Developments 0’ taco fain 
utilised b the commercial manufacture of a large 
variety of iron castings at a rate uns by any 
other method. The special treatment wok apnea 
receive ensures a long life, 22,000 casts having been 
made from one particular ‘mould.* 

‘Knowledge of the requirements of die casting is not 
complete without a ‘fall appreciation of what might 
be called the “‘ castability ” of a eunting. £2 i.e., the facility 
with which it lends itself to a particular process of 
casting. In die casting this is particularly important, 
and it will be readily appreciated that the simpler the 
die for a icular casting the higher will be the 
rate of cope, ae bgprenthratye aye brgy tevin 
die. By close collaboration between the die design 
and the jon engineer, it will be found th that 
alterations cam often be made to the Slee S sine 
ponent without affecting its primary technical req 
ment. These will enable a simpler and orcas ue 
productive die to be constructed, with > 
benefits both from the users’ and die casters 
of view. 

In this respect, of primary importance is the effect 
of the design of the component on the production of a 
metallurgically sound casting. The engineer should 
endeavour to avoid as much as possible the Lgposcang 
of isolated heavy sections of metal and sudden transi 
tions from thick to thin sections. It io preferable to 
core out a heavy section even at the expense of die 
simplicity, as by so doing the rate of cooling throughout 
the casting is made more and the possibility of 
shrinkage defects is minimised. In a similar manner, 
an abrupt change in section is very undesirable owing 
to the serious thermal stresses,set up by the varying 
rates of cooling of the different sections, with the 
consequent dangerous risk of hot tears and shrinkage 
developing. In addition to providing an adequate 
amount of taper on a casting for purposes of draw, it is 
necessary to study the design from the viewpoint of 
die parting, for the reason that by effecting superficial 
changes in the design of the casting the number of 
mould sections can be reduced, resulting in a lowering 
of the cost of the product. 

For information contained in this paper and permis- 
sion to publish the contribution, the author is indebted 
to Mr. J. Vickers, foundry manager, Rolls-Royce 
Limited, Glasgow. 





THE INSTITUTE OF WELDING.—The Council of the 
Institute of Welding announce that the Sir William J. 
Larke Medal and cash prizes of a total value of 100/. will 
be awarded in 1946 on the results of a competition which 
is open to all grades of members of the Institute. Further 
particulars regarding the competition may be obtained 
on application to the secretary of the Institute, 2, 
Buckingham Palace-gardens, London, S.W.1, but it 
should be noted that the closing date for the receipt of 
papers for the competition is May 1, 1946. 





GENERATION OF ELECTRICITY IN GREAT BRITAIN.— 
The official returns rendered to the Electricity Commis- 
sioners, Savoy-court, Strand, London, W.C.2, show. that 
3,463 million kWh of electricity were generated by 
authorised undertakers in Great Britain during the 
month of November, 1945, as compared with the revised 
figure of 3,598 million kWh in the corresponding month 
of 1944. This represents a decrease of 135 million kWh, 
or 3-7 per cent. During the eleven months of 1945, up 
till the end of November, the total amount of electricity 
generated by authorised undertakers was 33,601 kWh, 
compared with the revised figure of 34,612 million kWh 
for the corresponding period of 1944. This represents a 
decrease of 1,011 million kWh, or 2-9 per cent. 





* Foundry Trade Jl., vol. 76, page 273 (1945). 
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MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


571,414. Stock-Feeding Finger for Capstans. George 
H. Alexander Machinery, Limited, of Birmingham, and 
J. H. Guest, of Redditch. (2 Figs.) February 4, 1944.— 
The invention is a feed finger used at the rear end of a 
capstan or lathe spindle for advancing the stock in- 
termittently through the spindle. The forward end of the 
bore of a sleeve a is made to the same cross section as the 
stock b. When the stock is of hexagonal section, the 
bore of the forward end of the sleeve is of hexagonal 
form, the remainder of the bore being cylindrical. Also, 








‘ 
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(571,44) 


the forward end of the sleeve is reduced in external 
t | diameter, and on this end are mounted split rings c of 
hardened steel which exert a strong grip on the sleeve. 
eer eis Gadiben of thd dhheve owrroupied tgs ring ts dellled 
with radial holes,in each of which is a pressure pin ¢ 
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which presses on the stock b. The rings and their pins 
exert sufficient grip on the stock b to enable the sleeve to 
advance it when released by the collet, without exerting 
such force as would interfere with the retraction of the 
sleeve after the stock has been regripped by the collet and 
without scoring the stock. The feed finger so constructed 
is very simple and robust. (Accepted August 23, 1945.) 


571,394. Expanding Reamer. Hardy, Spicer and Com- 
pany, Limited, of Witton, and T. B. Prew, of Witton. 
(4 Figs.) January 17, 1944.—The invention aims at 
reducing the rate of wear of expanding reamers. Normally. 


cutting teeth 14. 





,394) 


15 locked to the body by a pin passed through the body 
and the spindle. A mandrel 18 screws on to the end of 
the spindle, and expands the fingers, and thus the 
cutting edges. The mandrel has a hexagonal hole to 
fit a key, whereby it is turned so as to draw its tapered 
surface farther into the tapered end of the bore of the 
reamer. The cutting edges 14 of the reamer are of high- 
speed steel welded to the reamer surface and ground 
to the correct diameter in a normal manner. The result 
is an expanding reamer with a high-speed steel cutting 
edge, with a consequent increase in reamer life of four 
times or more. (Accepted August 22, 1945.) 


MOTOR VEHICLES. 


571,058. Tension Adjuster for Vehicle Tracks. Morris 
Motors, Limited, of Cowley, and A. V. Oak, of Cowley. 
(3 Figs.) September 8, 1943.—A crank-arm a is secured 
on @ shaft. which rotates in a bearing on the body of the 
vehicle. At anintermediate point on the other side of the 
arm is a stub axle e carrying a tension wheel f which 
supports the farther end of the track from the driving 





sprocket. The outer end of the arm is connected to one 


these tools require expanding and re-grinding after 
only a few hours service and in ordinary conditions it is 
necessary for the whole of its cutting surface to be 
ground, due to the taper introduced when it is expanded. 
The reamer body 11 has four fingers 12 separated by 
slits, each finger being formed with two longitudinal 
In the bore of the reamer is a spindle 






















































end of a rod A, the other end of which works in a nut 
rotating in a housing j supported in fixed bearings 
on the vehicle. On the nut is formed a bevel pinion 
driven from an operating spindle. To prevent uninten-. 
tional rotation of the nut, a sleeve g is splined on the 
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of this sleeve are clutch teeth which normally engage 
fixed teeth under the action of a spring. Rotation of 
pee nut is effected by first pressing the sleeve g inwari. 
against the action of the spring, to disengage the clut«) 
teeth, and then rotating the sleeve. On release of th: 
sleeve the clutch is automatically re-engaged by the 
spring. (Accepted August 3, 19450) 


STEAM ENGINES, BOILERS, ETC. 


571,523. Superheater Header. S. E. Alley, of Hun- 
stanton. (6 Figs.) January 21, 1944.—The header i« 
designed for light-weight construction combined wit} 
great strength while opposing but little resistance to the 
flow of steam. Part of a boiler shell end plate is show) 
at1l. The latter receives the ends of fire tubes 12 within 
which are superheater tubes 13. The superheater 
header 15 is an irregular hexagon in plan, and is in the 
form of a box of welded construction. Saturated steai: 
passes into the header through a short pipe 17 which i- 
connected to the plate 11. Inside the header is ai 
upstanding partition which is sinuous in plan. The 
partition eomprises.a number of thick parallel section~ 
20, welded together by relatively thin joining sections ~| 
which are located alternately at opposite ends of adjace1 
pairs of sections 20. The partition extends from end t. 
end of the header and from the lower to the upper wall. 
One side of the partition is open to saturated stea': 
envering through the pipe 17 and the other side is open 
to superheated steam. The partition is used to strens- 
then the header by staying the upper and lower walls. 
For this purpose, the sections 20 are made thick enough 
to allow staying rivets to pass through their thicknes.. 
These staying rivets are tubular, and through them pass 
bolts 23. Each superheater tube 13 has its ends opening 
into the lower wall of the header on either side of the 











partition so that one end is open to the saturated-steam 
space and the other to the superheated-steam space. 
The ends of the superheater tubes are secured to the 
lower wall of the header by clamps which are held by the 
bolts 23. The superheated steam is drawn from the 
header under the control of two stop valves 27. For 
each valve there is a ported tubular seating 29 mounted 
in a banjo-shaped draw-off casing 30. The flat part 
of the casing 30 liesinside the header and the steam passes 
through a steam-tight joint in the end wall of the header. 
The tubular seating 29 passes through steam-tight 
joints in the casing 30 and through the lower wall of the 
header into a box under the header. This box houses 
the valve operating gear. Above the upper end of the 
tubular seating 29, in the upper wall of the header, are 
detachable covers 35 which afford access to the valves 27. 
A pressure-equalising pipe 37 of relatively small bore 
connects the two draw-off casings 30 so that if one valve 
happens to be opened before the other, steam pressure 
beyond the valves is partly equalised. Inside the 
header are director vanes 38 adjacent to the ends of the 
superheater tubes. These vanes are shaped to facilitate 
the entry of saturated steam into the superheater tubes 
and the delivery of superheated steam to the ports 
controlled by the valves 27. (Accepted August 28, 1945.) 
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HOT-AIR TURBINE POWER 
‘ PLANT. 


By Proressor J. ACKERET and 
Dr. C. KELLER. 


(Concluded from page 25.) 


Trial Results.—We give below a brief summary of 
the chief results obtained during the official perform- 
ance trials which were carried out in December, 1944, 
by Professor H. Quiby.* The figures are given in 
Table I. The purpose of the trials was, firstly, to 
determine the thermal efficiency at various loads 
and under normal operating conditions; and 
secondly, to obtain all necessary data for the pre- 

tion of complete and accurate energy balances. 
In addition to the efficiency tests, which were carried 
out with an exceptionally high degree of accuracy 
and for which, in addition to carefully calibrated 
instruments, specially developed methods of mea- 
surement were employed, a number of regulation 
trials were made with the plant, and in these the 
circuit pressures under different loads were carefully 





mediate heating, which could be easily accomplished, 
would result, for the same initial temperatures, in 
an additional improvement in efficiency of 4 or 5 per 
cent. The thermal efficiency of 35 per cent. or 
higher thus obtained would be equivalent to that 
of a good Diesel engine, which, however, can only 
burn oil. Another surprising feature of this plant 
is the character of the efficiency curve, which falls 
off very gradually below the normal full load. Thus 
an efficiency of 24} per cent. is still obtained at 
about } full load. To appreciate the importance of 
these figures, a comparison may be made with 
corresponding data from a modern steam-turbine 
plant of the same output which, according to Pro- 
fessor Quiby, has an efficiency of 22 per cent. to 
24 per cent. at normal full load and shows a con- 
siderable drop in efficiency at reduced loads. More- 
over, the very small no-load consumption of the new 
plant, which amounts to only about 8 per cent. of the 
full-load consumption, should be noted. 

The reason for the flat form of the efficiency curve 
at all loads, which resembles that of a modern 
Kaplan turbine and is, in practice, equivalent to 
that of a Diesel engine, is the ideally simple method 





cooling water in the intermediate cooler and the pre- 
heater, which account together for more than 50 per 
cent. of the heat produced by the combustion of the 
fuel. As compared with the heat in the cooling 
water used in the condensers of steam turbines, this 
waste heat can be utilised much more easily for 
any heating purposes. The necessity for main- 
taining a good vacuum in steam-turbine plants 
permits a temperature increase of only a few degrees 
in the cooling water, whereas with the AK process 
a considerable rise in the temperature of the cooling 
water, of the order of 70 or 80 deg. C., is quite per- 
missible. It follows, therefore, that the quantity 
of cooling water is reduced from 10 to 20 per cent. of 
that required for a steam plant, and the waste heat 
is available at a sufficiently high temperature to 
enable it to be employed for heating purposes. 
It is interesting to note that the waste heat can be 
utilised without any alteration to the energy produc- 
ing plant and without affecting the efficiency of 
power production. 

An analysis of the losses for the various outputs at 
which measurements were made in the trials is given 
in Fig. 23, page 50. In this the losses are deducted 
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noted. Extensive preliminary trials had shown the 
measuring equipment for pressures, temperatures 
and volumes to be of maximum efficiency, both as 
regards accuracy and reliability. In using the 
readings, particularly in the preparation of detailed 
energy balances, a further reliable method of check- 
ing wasemployed. The most difficult measurement, 
namely that for determining the maximum air tem- 
perature in the circuit, was made with high accuracy. 
The temperature measurements in the neighbour- 
hood of 700 deg. C. are accurate to within 2 or 
3 deg. C. The reliable results obtained in measuring 
pressures and temperatures within these unusual 
ranges is the result of development work carried out 
by the research department of the makers over a 
long period. 

Fig. 19 shows the overall thermal efficiency deter- 
mined from the output measured at the turbine 
coupling and the measured fuel consumption. It 
was ascertained for the normal full load, } load, 
3 load, and approximately $ load. The efficiency is 
noteworthy, in the first place, in view of the high 
figure of 31-6 per cent. obtained at normal full load 
(with all auxiliaries included), more particularly in 
view of the fact that there are sources of loss in the 
test plant which could be eliminated in a new plant 
of the same output. In the ensuing discussion of 
the test results, Professor Quiby’s figures are em- 
ployed. He is convinced, however, that by eliminat- 
ing the auxiliary losses, a figure of 33 per cent. for 
the thermal efficiency could be easily obtained. 
For installations of larger output, this figure would 
be increased considerably, because the secondary 




















of output regulation by 
merely changing the pres- 
sure level. The mainten- , 





ance of constant internal 
efficiencies of the ma- 
chines, which run at all 








loads at the same operat- 
ing point, can only be 
realised in practice with | _y 
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the closed circuit. The o 

diagram Fig. 20 illus- ***) 

trates, as an example, the course of expansion 
in the turbine as directly measured during the main 
trial for the four loads. The curves for the four 
loads appear as parallel straight lines of constant 
inclination, corresponding to constant thermo- 
dynamic efficiency of the turbine. 
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“ENGINEERING” 
successively in fractions of the heat value of the 
fuel which has been taken as 100. If all the losses 
of the closed-circuit are first subtracted, curve A, 
of about 42 per cent., is obtained, and this represents 
the actual efficiency of the circuit. If the losses in 
the air heater are further subtracted from curve A, 


TABLE I.—TRrIAts or 2,000-KW EscHER Wyss AK PLANT, DECEMBER 13 AND 14, 1944. 








Generator output at terminals, kW a os 
Generator efficiency according to S.E.V*., per cent. 
Output at coupling according to 8.E.V*., kW .. 
Total power requirements of auxiliaries, kW 

Net output at terminals, kW oi pin we 
Temperatures at H.P. turbine inlet, deg. F. .. 
Pressures at H.P. turbine inlet, Jb. per square inch 
Total pressure ratio of turbines 


Lower calorific value of the fuelin k.cal. per kg. 
B.Th.U 


Thermal Consumption per useful kWh k.cal. per kW 








Load ‘ + About 3. | About }. | About 3. | Fall. 
| i 
418 967 1,591 2,044 
| 93-7 96-3 “8 96-7 
| 446 1,005 1,644 2,111 
18-9 1-2 53-1 75-1 
| 3899-1 935-8 1,537-9 1,968-9 
| 1,288 1,279 | 1,276 1,268 
| 83-8 168-2 | 267-7 343-0 
os 3 es on as ate 3-57 3-56 | 3-56 3-57 
Specific fuel consumption based on net output at terminals, kg. per kWh | 0-371 se ae 0-287 0-278 
fe i om es ie _Th.U. perlb. .. Be - a 18,450 
Thermal efficiency including auxiliaries (fuel to coupling output), per cent... 24-4 29-5 30-5 31-6 
vh aes eh & 3,520 2,915 2,820 2,720 
B.Th.U. per kWh 13,960 11,560 11,190 10,790 
| 





* Swiss Association of Electrical Engineers. 


_ From the measurements taken, 


energy-flow | the curve for the total efficiency of the plant, based 
on the output at the coupling, is obtained, and this 
is identical with the efficiency curve of Fig. 19. 
From the foregoing it is clear that the change in the 
overall efficiency must be attributed almost exclu- 
sively to the losses in the air heater, the efficiency of 


losses on a percentage basis are smaller, and such 
turbo-machines can be more easily constructed. 
The introduction of two-stage expansion with inter- 


diagrams have been prepared for full load and 
}th load, and reproduced in Figs. 21 and 22, respec- 
tively, on page 50. From these the relative import- 
ance of the various losses may be clearly seen. The 
greater part of the heat lost is extracted by the 








* See Revue Polytechnique Suisse, v0l. 125, Nos. 23 and 
24 (1945). 
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the circuit proper being practically constant over | compressor and the inlet to the heat exchanger offers 
the whole range of loads. This is doubtless one of | certain advantages. At this point the working 
the most noteworthy features of the closed circuit.| medium to be extracted is at only the final com- 

During the tests, a wide variety of regulating trials | pression temperature (less than 100 deg. C.), so that 
were carried out. With the present arrangement of | the discharge valve operates under a low tempera- 
the regulating device, the plant can run entirely ture. Furthermore, it is not necessary to provide 
independently of the network, i.e., under conditions | for the pre-heating of the working medium which 
such as ordinary power-house operation imposes on | has to be supplied to the circuit at this point ; the 
frequency maintenance, and can also supply the | thermal capacity of the heat exchanger is adequate 
whole energy requirements for lighting and power of | for pre-heating the increased volume of air. 
the Escher Wyss works. Even with considerable and time lag in the readjustment of the burners of the 
sudden load fluctuations of 600 to 700 kW, the speed air heater is of little importance, since the heater 
varies by less than 1 per cent. The behaviour of tubes, owing to their heat capacity, can supply the 
the regulating gear, which incidentally can be | necessary heat for a short time with only a small drop 
improved upon easily in subsequent installations, |in temperature; on the other hand, when air is 
is very satisfactory and entirely fulfils theoretical admitted to the circuit, working medium which has 
expectations. Fig. 24, opposite, shows sections of | been previously heated is forced along to the turbine 
load charts. The upper curve illustrates, from left | in front of the fresh working medium. This momen- 
to right and in relation to time, first a load increase | tary effect, at first unexpected, plays a very impor- 

i | tant part when load is thrown on or off the plant. 

] ‘ | The pressure variations on the high-pressure and 
in load from 1,230 to 625 kW, and a further drop to | jow-pressure side of the circuit which occurred after 
350 kW. The centre curve shows the speed varia-| throwing off a load of 500 kW, are recorded in 
tion, while the two lower curves show the correspond- | Fig. 27, page 52. The high-pressure side is affected 
ing circuit pressures on the high-pressure and low- | immediately owing to the discharge of air, but the 
pressure sides. | pressure of the low-pressure side at first remains 


Fig. 25, opposite, is a simplified schematical dia- 
gram of the operation of the governing gear. The 
different valves operate in conjunction with one 
another, as shown in greater detail in Fig. 26. The 
regulating gear is operated by a centrifugal governor 
5, Fig. 25, driven from the shaft of the turbine. The 
governor controls a main valve 7 which, when the 
load increases, allows compressed air from the stor- 
age cylinder 8 to enter the high-pressure side of the 
circuit, while, when there is a drop in load, it allows 
air to be discharged from the same point of the 
circuit. Simultaneously with the above valve, 
an auxiliary throttle valve 10 can be opened which 
allows air to pass directly from the high-pressure 
part to the low-pressure part of the plant, thus 
by-passing the turbine. This device can be em- 
ployed for regulating small load fluctuations of 
short duration. The change in pressure level effected 
by the main valve 7 is employed for dealing with 
large changes in load. By introducing air to or 
withdrawing it from the correct point in the circuit, 
a so-called “momentary effect ” is produced which 
enables the plant to adjust itself immediately to the 
changed load condition even before the new pressure 
level is attained. 

Among the possible points on the high-pressure 
side at which the working medium can be supplied 
or withdrawn, that between the delivery of the 


fairly steady. Owing to the momentary change in the 
pressure drop, the turbine output is at once reduced, 
but the compressor absorbs more power so that the | 
speed does not increase. With periodic fluctua. | 
tions, the pressures tend to reach a state of equili- | 
brium at a new level which is only established later. | 
An example of pressure-level regulation under | 
heavy and continuous load fluctuations is illus- | 
trated in the diagram Fig. 28. In this case the out- 
put was varied periodically between about 1,200 kW 
| and 700 kW over a long period, as shown by the 
| upper curve, simply by admitting air to and with- 
| drawing it from the circuit. By means of recording 
instruments the pressures before and after the 
turbine were obtained. As will be seen, the pressures 
on the H.P. and L.P. side vary with the load but 
the ratio HP : LP remains constant. Replacement 
of the working air in the circuit when continuous 
variations in pressure level occur, involves some 
expenditure of power, but this power, particularly 
in the case of load fluctuations which oceur in rapid 
succession, is by no means as large as it would appear 
to be from theoretical calculations ; as it would be, 
in fact, if for each variation in load the full corres- 
ponding variation in pressure level had to be made. 
The reason for this is that, owing to the “‘ moment- 
ary effect ” arising from the change in pressure ratio 
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be supplied to or withdrawn from the circuit. 
Regulation of the burners can be effected in a simple 
manner since, owing to the thermal capacity of the 
heat exchangers, a rapid response is not required. 
Moreover, temporary drops in temperature are of no 
importance. The required output can still be 
attained at a somewhat higher circuit pressure level 
which is automatically adjusted by the regulating 
equipment. For compensating a temperature drop 
of, say, 50 deg. C., a temporary pressure level increase 
of 15 per cent. is sufficient. 

Applications and Future Possibilities.—As has 
been mentioned above, the plant was constructed 
at the Escher Wyss works with the object of 
employing it for experimental purposes and in 
future industrial installations it will be possible to 
effect various simplifications and improvements. In 
comparison with modern steam plants, the possible 
sources of trouble are much less in a plant of the 
type described above. All the regulating apparatus 
can be installed in a closed casing outside the circuit 
and only cold air passes through it. The fact that 
high pressures need not be employed for the attain- 
ment of high thermal efficiencies simplifies the 
operation in comparison with modern super-pressure 
steam power plants employing working pressures of 
100 atm. abs., and even higher. 

By arranging the rotating machines in two groups 
in parallel, consisting of a compressor with its 
driving turbine and the turbine for doing useful 
work, the overall length of the plant can be reduced 
considerably. At the same time, the lay-out of the 
pipework is simple and convenient. The air heater, 
together with the air or gas preheater, and the few 
auxiliaries required, can be located close to the 
turbine sets. The number of auxiliaries is small in 
comparison with those required for a steam plant 
of the same output. The rotating machines are still 
quite small in plants for large outputs. For com- 
parison, Fig. 29, page 52, shows the AK test plant 
of 2,000-kW output, Fig. 30 the design for a 12,000- 
kW plant, and Fig. 31 the design for a 25,000-kW 
plant. The complete plants do not differ to any 
greatextent. This arises from the fact that, owing to 
the larger air passage for greater outputs, the turbo- 
machines can be constructed more simply. For 
example, for outputs exceeding 15,000 kW, the group 
of turbo machines can be arranged as a single-shaft 
set running at 3,000 r.p.m., and with a single-casing 
turbine. The overall length of a set arranged in 





during the first instant, much less air has to 


this way would be but little greater than that of 
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TABLE OF REFERENCES TO Fic. 26. 
Governor. i By-pass valve. o Pipe connecting to circuit. 


Relay for controlling ofl-pressure 
tube c. 

Oil inlet under constant pressure. 

Diaphragm. 

Speed-varying device. 

Piston of regulating gear 

Servomotor. 


k Pipe connecting to high-pressure 
side of compressor. 

l Pipe connecting to low-pressure 
side of compressor. 

m From low-pressure air storage 
vessel. 

n Inlet valve. 


p Discharge valve. 

qa Outlet to atmosphere. 

r Restoring device for jet. 

s Pipe to high-pressure side of 
circuit. 

t Pipe to low-pressure side of circuit. 

u Jet relay. 


Fig.25. 
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the two-shaft arrangement of the experimental 
plant, the design of which was dictated by the 
requirements of the compressor. Briefly, by 
doubling the circuit pressure to 60 atm. abs., which 
pressure is common in modern steam plants, the 
output is doubled without increasing the dimensions 
of the machines. 

The design of the turbine in the experimental 
plant does not differ greatly from that of steam 
turbines, but double-casing turbines can be em- 
ployed in large plants. This design will enable the 
use of special heat-resisting steels to be reduced 
to a minimum. The compactness of the machines 
is of great assistance in this connection. As in the 
case of the hot-air piping of the experimental plant, 
| which has been referred to above, a thin internal 
sheet-metal casing which is relieved of pressure can 
be employed for guiding the air. The cold external 
casing, which is protected from heat by insulating 
material, supports the working pressure and can be 
made of ordinary steel as employed in steam 
turbine construction. From the aerodynamic point 
of view, the shape of the air passages through the 
turbine is similar to those adopted for water turbines 
or axial-flow pumps and is, of course, simplified by 
the absence of regulating valves. Fig. 32, on page 53, 
which shows the design for the high-pressure turbine 
of a set developing 12,000 kW, illustrates this feature 
clearly. The diameter of the high-pressure turbine 
runner is only about 750 mm. for the 12,000-kW 
| plant for a pressure of 30 atm. abs. On the basis of 
present developments, it may be said that the air 
heater is of about the same size as a modern high- 
pressure steam boiler, but if the combustion chamber 
were supercharged and therefore operating under 
pressure, the dimensiong could be further reduced. 
In the designs for gas fited and pulverised-coal fired 
air heaters the feature of compactness of lay-out 
has been maintained. 

In addition to its use for stationary plants, the 
AK system is also suitable for ship propulsion, 
particularly in conjunction with variable-pitch 
propellers. For such purposes plants could be 
constructed having high thermal efficiencies and 
requiring no more space than is needed for steam 
equipment of the same capacity. 

The test plant operates without re-heating or 
intermediate heating of the working air after its 
first partial expansion, but even single intermediate 
heating to the initial temperature would result in a 
close approach to the ideal process, with a saving 
of 10 per cent. to 15 per cent. in fuel consumption, 
at an additional first cost which would be thoroughly 
justifiable economically. From the constructional 
point of view, intermediate heating can be effected 
without difficulty, and is likely to be introduced 
shortly in view of its important advantages. The 
construction of such double-heating equipment is 
simple, primarily because, in this case also, the 
regulation can be effected by controlling the pressure 
level. Intermediate, or double, heating can be 
adopted in connection with AK plants primarily in 
the case of larger unit outputs. With double heating 
of the working air, theoretical and practical con- 
siderations lead to the raising of the pressure ratio 
in the circuit to a value of approximately 10. In 
consequence, not only are considerably higher 
thermal efficiencies obtained, but also a further 
reduction in the dimensions of the components of 
the plant is possible, particularly in the heat- 
exchanger surfaces, since the weight of the air 
circulating per unit output is smaller; moreover, 
@ greater pressure drop is available. These con- 
siderations indicate that the development ofthe 
AK plant reached so far by no means exhausts its 
possibilities in various fields of application. 
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The First Railway between Manchester and Sheffield. By 
GrorceE Dow, A.M.Inst.T. London and North) 
Eastern Railway. [Price 3s. 6d.] 

On December 23, 1845, following the formal opening | 

of the Woodhead tunnel on the previous day, the | 

railway line between Manchester and Sheffield was | 
opened for public traffic—more than 15 years after | 
the scheme for such a railway was projected and | 
seven years after the cutting of the first sod. The | 
proposal for its construction was unusual in that | 
it met with remarkably little opposition in Parlia- | 
ment, a clear indication in this case—though not, | 
perhaps, invariably—that fhe need for the railway | 
was i generally. At first known as the, 

Sheffield, Ashton-under-Lyne and Manchester Rail. | 

way, it was soon extended by a policy of amalga- | 

mation with other lines and became, in 1847, the 

Manchester, Sheffield and Lincolnshire Railway, 

retaining this name until 1897, when the title of 

Great Central Railway was adopted, in anticipation 

of the opening of the company’s direct line to 

London, two years later. On January 1, 1923, 

it became a constituent company of the London 

and North Eastern Railway, to the coat of 
arms of which it contributed the motto “ For- 
ward,” still in use. The story of its development 
is well told in the centenary brochure now published 

by the L.N.E.R., in which Mr. Dow has devoted a 

considerable portion of his space to the engineering 

features of the line, its locomotives and its rolling 
stock. A folder lists the 49 locomotives bought 

by the original company between October, 1841, 

and July, 1850, and this alone should sufficiently 

commend his work to students of railway history. 





A Manual of Modern Underground Haulage Methods for 
Mining Engineers. By H. R. WHEELER, B.Sc., 
M.I.Min.E. Charles Griffin and Company, Limited, 
42, Drury-lane, London, W.C.2. [Price 18s. net.] 

THE report of the Technical Advisory Committee 

(the “‘ Reid Committee’) on Coal Mining (Cmd. 

6610), which was presented to the then Minister of 

Fuel and Power in March, 1945, and was summarised 

in an article on page 271 of our 159th volume (1945), 

drew attention to the remarkable differences in the 

numbers of haulage workers employed, in proportion 
to the tonnage of saleable coal produced, in the 
mines of the United States, Holland and Great 

Britain, the ratios being one to every 50 tons, 

20-25 tons, and five tons, respectively. On this 

basis, it was argued that a complete overhaul and 





considerably increased mechanisation of the haulage 
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methods employed in British coal mines was more 
than overdue, and immediate action to modernise 
the mines in this respect was strongly urged. At 
that time, there was little up-to-date information 
available, in book form, regarding the latest practice 


in mine haulage, so that this volume—the product 
of the author’s long personal experience and a 
close study of the most recent developments—is 
assured of a welcome. It is a worthy addition to 
the list of practical studies of mining problems 
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previously published by Messrs. Charles Griffin and | secure, for their first publishing venture, such a 
Company, several of which have been reviewed in| notable book as Raw Materials from the Sea and 


earlier volumes of ENGINEERING. 


preven of such scientific status as Dr. E. F. 


The book is essentially a work of reference for ; Armstrong and his nephew, Mr. L. M. Miall. Almost 


mining engineers and haulage designers rather than 
a descriptive survey, fully half of its pages being 
occupied by tabulated particulars of established 
types of mine cars, battery locomotives, track, etc., 
amply illustrated, for the most part by line draw- 
ings. Much of the information is based on American 
practice, but this is critically examined in the light 
of British mine regulations, the primary aim being 
the improvement of coal output in the mines of this 
country ; and it is presumably on account of the 
all conservatism of the British mining com- 
munity that the whole section on “Safety” is 
devoted to the rules of “a very large company in 
the United States with an outstanding safety 
record.” There is a good section on the “‘ Funda- 
mentals of Locomotion,” followed by another on 
the “Calculation of Mobile Equipment Require- 
ments,” which concludes with an estimate of the 
first cost and amortisation charges of a haulage 
system, based on a production of 2,000 tons of coal 
a day for 280 daysa year. The total cost is worked 
out at nearly 41,000/., giving a depreciation charge 
of 2-08d. per ton; which, though based on unit 
prices described as being only “ very approximate,” 
is enough to indicate the relatively slight effect 
that modernisation should have on the price of coal 
if properly planned and used to full advantage. 
More detailed studies of costs are given in the sub- 
sequent section, which considers operating charges 
at some length; in this section, however, all the 
data are of American origin, and, as the Reid report 
pointed out, the differences between American and 
British mining conditions are wide and fundamental. 
Nevertheless, the author has considered it worth 
while to convert the American costs into English 
money, 80 that the particulars given do convey 
some impression of what can be done in favourable 
circumstances. The figures which he gives for the 
time (computed in man-minutes, as the gangs 
differed in numerical strength) required to carry out 
various operations of track laying and removal, 
etc., are not the least illuminating of the many 
items of interest in his book. 





Raw Materials from the Sea. By Dr. E. F. ARMSTRONG, 


F.R.S., and L. MACKENZIE MIALL, B.A. Construc- 
tive Publications, Limited, 152, Upper New-walk, 
Leicester. [Price 15s. net.) 


Tue last communication that we received from the 
late Mr. R. H. Briggs, the former Chief Technical 
Press Censor, was written in his later capacity of 
a@ director of Messrs. Constructive Publications, 
Limited ; and in that letter he referred with great 
satisfaction to the fact that this newly-formed 
publishing company had been so fortunate as to 


simultaneously came the news of Dr. Armstrong’s 
sudden death, on December 14; and a fortnight 
later, that of Mr. Briggs himself. This double 
severance of a most promising association is to be 
greatly regretted and we hope will not involve any 
modification of the policy indicated in the title 
of the publishing firm, which the book under review 
inaugurates so excellently. It is, indeed, a con- 
structive as well as an instructive review of a subject 
that has attracted attention, popular and scientific, 
for many years, but which it is difficult for the 
ordinary public—that is to say, those not actually en- 
gaged in the extraction of valuable elements from sea 
water—to study in original texts because these are 
so widely scattered. The book is liberally annotated, 
but, even so, there can be comparatively few libraries 
wherein some of the quoted reports can be consulted. 
The introductory chapter, and the two which 
follow it, cover generally the composition of sea 
water and the biochemistry which must be studied 
in conjunction with it. Subsequent chapters deal 
with salt obtained from evaporation by solar 
heat, the extraction of bromine and of magnesium 
from the sea (in which considerable advances 
have been made during the war), iodine and 
the seaweed industry, potassium salts, and the 
production of potable water from sea water, 
in which field, again, much work of permanent 
value has been done under the stimulus of war 
needs. An appendix summarises the various 
methods of analysis of sea water, and a reasonably 
comprehensive index completes the book. This 
brief description of the contents, however, does 
much less than justice to the extent of the survey, 
not the least interesting feature of which is the 
striking juxtaposition of the great and the almost 
infinitely little that constantly recurs. The unit of 
seawater quantity, for instance, is the cubic mile— 
the authors mention almost casually that the volume 
of the oceans is variously computed to lie between 
300 and 320 million cubic miles; in contrast to 
which are the statements that “tin has been 
reported in the blood cells of the oyster to the 
extent of 0-049 per cent.,” that ‘lobsters have 
2 parts of cobalt per million of dry weight and 
mussels 0-14 part per million,” and that ‘“ various 
molluscs contain 2 parts per million of nickel.” 
These are indications, taken almost at random, of 
the immense amount of research and investigation, 
practically unknown by the general public, that has 
been devoted to the study of the oceans and their 
contents, and which is surveyed in this thought- 
provoking book. The results have been of vital 
importance during the war and may well affect 
materially the structure of future civilisation. 








THE ENGINEERING 
OUTLOOK. 


Il.—THe Manpower SIrvarTIon. 


ATTENTION was drawn in the previous article of 
this series to the extent to which reconversion of the 
engineering industriesis dependent on a rapidincrease 
in the available labour force. Critics of the Govern- 
ment’s demobilisation policy have pointed tothe rapid 
rate of demobilisation achieved in the United States, 
compared with which the progress made in this 
country appears small. In the United States, 
however, the result has been a very marked rise in 
unemployment, and serious industrial disputes. 
Comparison between the two countries cannot be 
made, in fact, without taking into account a number 
of factors, including the length of time for which 
each country was engaged in the war, the degree of 
mobilisation achieved, and the availability of raw 
materials. If allowance is made for these factors, 
the comparison becomes more favourable to this 
country. 

The short interval between the end of the Euro- 
pean war and that of the Japanese war called for 
a considerable readjustment of the release pro- 
gramme for the armed Forces and the munitions 
industries. In response to repeated criticism 
regarding the rate of demobilisation, the figure for 
releases from the Forces was advanced from one 
million by the end of 1945 to 1-5 million, and it was 
stated that the increased rate of release achieved 
during the latter months of 1945 would be con- 
tinued in the early part of 1946. In spite of this, 
after allowing for the intake into the services of 
men deferred earlier and those reaching the age of 18 
(which together amounted to 42,000 for the first 
nine months of 1945 and was scheduled to attain 
32,000 in the remaining quarter of the year), the 
estimated strength of the Forces at mid-1946 was 
2-5 millions. This figure has been defended by the 
Government as being necessary to meet defence 
commitments. Another factor has been the shortage 
of transport to bring the men home from the Far 
East. More rapid demobilisation of men in the 
European theatre, it is argued, would upset the 
balance of the scheme and create resentment. 

At the end of November, 1945, statistics were 
published giving a broad picture of the manpower 
position. Table I, herewith, shows the total number 
employed (including the armed Forces) and the 
proportion of the total in the Forces or engaged in 
war work. 


TABLE I.—Total Number Employed. 
Numbers in the Armed Forces, and Numbers on Direct 

















War Production. (Thousands.) 
Number in | | Fore- 
Employment Mid- | Mid- | Mid- | Sept., | cast, 
(inel. H.M. | 1939. | 1943. 1945. | 1945. | Dec.31, 
Forces). | j 1945. 
| | 
Men .. ..| 13,643 | 14,971 | 14,753 | 14,511 | 14,330 
Women ..| 4,837 | 7,230 | 6,675 | 6,373 | 5,675 
Total .. .-| 18,480 | 22,201 | 21,428 | 20,884 | 20,005 
Decrease since 1943.., — | — 773 | 1,317 | 2,196 
No. in Forces, civil | 
defence, and em- 
ployed on equip- | 
ment and supply 
for Forces . 1,827 | | 10,257 | 9,116 | 7,853 | 5,398 
Decrease since 1943. Re — -- 1,141 | 2,404) 4,864 
Balance available for 
home market and 
exports .. .-| 16,653 | | 11,944 12,312 | 13,031 | 14,612 
Increase since 1943 .. _ | _— 368 | 1,087 668 

















In September, 1945, the Prime Minister estimated 
that an increase of five million men was needed in 
manufacturing industries supplying civilian and 
export needs, and in non-manufacturing industries 
and services, to restore employment to the 1939 
level. This figure is rather higher than would 
appear from the Table I and may allow for 
retirement from industry with the relaxation of 
labour controls. Of this figure, metals and chemicals 
accounted for 928,000, other manufacturing indus- 
tries for 2,043,000, and building and civil engineering 
for 644,000. In fact, a considerably larger number 
could be absorbed because of the heavy home 
demand and the need for a considerable expansion 
of exports above the 1939 level. 
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The Government statement regarding the number 
of men required in the Forces has been attacked on 
the ground that in October, 1945, there were more 
than two million men stationed in this country. 
A letter from Sir Hubert Henderson to The Times on 
September 6, 1945, drew attention to the fact that, 
taking 1-5 million as the number finally needed 
in the Forces, and 0-5 million needed for war pro- 
duction, the services of fully 3-5 million men in 
war production were, in fact, being wasted. This 
amounted to a greater waste of manpower than 
occurred in the depression and should be regarded 
as ‘“‘ concealed unemployment.” 

Although there has been some increase since 
mid-1944 in the number recorded as unemployed, 
the total remains comparatively small. Actual 
unemployment figures are shown in Table II. 
These figures are exclusive of workers classified 


TABLE II.—Great Britain: 











Numbers Registered as 
Unemployed. 
| 1944. 1945. 
| 
—_ | l 
| Men | Women | Men | Women 
and | and and | and 
Boys. | Girls. || Boys | Girls. 
January 15 | 49,933 26,741 | 59,574 | 28,409 
April 16 50,232 22,860 56,322 | 22,721 
July 16 44,078 17, 7,827 | 68,469 34,894 
October 15 55,230 | 24,005 | 131,832 


| 101,494 
| 





as unsuitable for employment; in October, the 
numbers so classified were 18,945 men and 366 
women. The Government have stated repeatedly 
that there is no need to fear that dismissals and 
demobilisation might lead to serious unemploy- 
ment, and that such considerations have not 
influenced their plans; any unemployment would 
be entirely of a temporary nature. In view of this, 
it is satisfactory that figures for the numbers of 
workers temporarily stopped are now being made 
available on a monthly basis. These figures, 
together with those for unemployment quoted 
above, were formerly published at three-monthly 


TABLE IIl.—Great Britain: Total Number of Workers 
Temporarily Stopped.* 








——— 1944. 1945. 
January .. i wal 1,417 2,595 
April a = 653 | 696 
July Bi | 599 | 898 
October 1,029 | * 797 





* Unemployed casual workers are not included. 


intervals. Table III gives the available figures for 
temporary stoppages in 1944 and 1945. 

Total unemployment in the engineering industry 
—that is, wholly unemployed, temporarily stopped 
and casuals—on October 15, 1945, amounted to 
43,693, of whom 21,232 were males and 22,461 
females ; the corresponding figures for construction 
and repair of road vehicles (including motor vehicles, 
cycles, aircraft, carriages and carts, etc.), and rail- 
way carriages and wagons, etc., were 33,232, com- 
prising 22,954 males, and 10,279 females ; for ship- 
building, the figures were 5,953, 4,924 and 1,029. 
At the end of 1945, the Ministry of Labour resumed 
the publication of detailed figures relating to 
unemployment in various industries. Table IV 


TABLE 1V.—Employment in British Engineering Industry. 





Number | 


nas, om 








27,210 


Number Number 

| Insured. | Unemployed. Employed. 

July, 1934 | 1,068,900 145,513 | 923 387 

7 lL .-| 1,092,070 | 128,514 963,556 

i ae j | 1,174,980 | 86,913- | 1,088,067 

a wee --| 1,297,320 86,607 1,230,713 

» 1938 1,372,040 108,905 1,263,135 
s 1939 1,472,520 65,492 1,407,028 

s 1945 2,381,020 2,353,810 





shows the relevant figures for engineering at 
July, 1945, together with the numbers unem- 
ployed in the industry. Some pre-war figures have 
been included for comparison. 

Detailed figures showing the maximum expansion 
of the engineering industry are not available, but 
it is known that the peak in employment was 


reached in mid-1943. Though the active labour 
force in engineering in July, 1945, was almost 
950,000 more than in July, 1939, it must be remem- 
bered that armaments production probably ac- 
counted for about 40 per cent. of the total. It is 
estimated that the number employed in the civilian 
section of the engineering industry at the end of Sep- 
tember, 1945, was still less than two-thirds the 1939 
figure ; on the other hand, the July, 1945, figures 
show that a very marked expansion has taken place 
in the number of men and women having experience 
in engineering, with the result that the potential 
labour force available has increased since 1939 by 
at least 60 per cent. Part of this increase, however, 
represents women who will retire from industry 
now that the war is over. Between 1939 and 1943, 
there was an increase in the working population of 
all ages of about 2-5 million. This was due to 
special war-time conditions, and is not expected’ to 
continue beyond the summer of 1946. By Septem- 
ber 30, 1945, there had been already a fall of 964,000 
in the labour force and it was then expected that 
there would be a further decline of 637,000 by the 
end of the year. The main factor in these move- 
ments was the greater employment of women, and, 


The reduction which has taken place in the 
number of women employed in engineering during 
the past year has rather borne out the conclusions 
of some smaller factory surveys conducted earlier 
in the war. These showed that, on the whole, 
women employed full-time were keen to leave the 
industry ; many had joined under compulsion, 
others owing to the fact that their husbands were 
called up, and others from a sense of duty to their 
country. In general, it was found to be impossible 
to run a house when employed full-time, a conclu- 
sion which was later emphasised by Report No. 8 
of the Industrial Health Research Board, as a result 
of an investigation into the causes of sickness 
absence among women factory workers. The 
position as regards part-time workers was very 
different. Many of these were glad to be away 
from home, to meet people, and to earn a little 
money for a few hours work a day. In mid-1944 
there were 900,000 part-time workers in engineering, 





and, though problems of training and supervision 
may continue to present difficulties, a continuation 
of some form of part-time work may be an important 
factor in increasing production so long as the 
present manpower shortage persists. 


TABLE V. dilhesmnnsiaee IN THE } ENGINEERING INDUSTRY, JancaRy, 1945. 


Men 
(21 and over). 


General Engineering, and Engineers’ Iron and | 
Steel Founding : 


Average weekly earnings, January, 1945 Se 1238. Od 
Percentage increase since October, 1938 | 67 
Average hours worked 49-7 
Average hourly earnings (pence) 29-7 
Electrical Engineering : 
Average bm earnings, January, 1945 --| 1288. 3d. 
Percentage increase — October, 1938 ee 72 
Average hours work od 50-1 
Average hourly pa (pence) 30-7 
Marine Engineering : 
Average weekly earnings, January, 1945 1168. 4d 
Percentage increase since October, 1938 55 
Average hours worked .. 50-1 
Average hourly earnings (pence) 27-9 
Constructional Engineering : 
Average weekly earnings, January, 1945 114s. 7d. 
Percentage increase since October, 1938 59 
Average hours worked .. w, 48-0 
Average hourly earnings (pence) - 28-6 
Motor Vehicle, Cycle and Aircraft (including | 
Components Manufacture and Repair) : 
Average weekly earnings, January, 1945 1488. 6d. 
Percen increase since October, 1938 79 
Average hours work : 48-0 
Average hourly earnings (pence) 37-1 
Shipbuilding and Repairing : 
Average weekly earnings, Jam , 1945 1308. 11d. 
Preceni increase since October, "1938 87 
Average hours worked .. 50-0 
Average hourly earnings (pence) 31-4 








Youths Women* Girl All 
and Boys. (18 and over). oe. Workers. 
44s. Od. 69s. 5d 398. 5d. 101s. 6d. 
81 116 102 68 
45-4 43-4 43-2 47-7 
11-6 19-2 10-9 25-5 
428. 4d. 66s. 5d. 368. 5d. 92s. 10d. 
71 105 88 83 
46-1 } 44-0 43-1 47-2 
11-0 18-1 10-1 23-6 
43s. 1d. | 708. 10d. 100s. 8d. 
134 | —— _— 63 
44-9 43-9 an 48-8 
11-5 19-4 24-8 
| 
428. Od 678. 10d. —_— 908. 11d. 
72 — — 60 
43-9 2:1 - 46°8 
11-5 19-3 - 25-6 
508. Od. 80s. 8d. 448. 5d. 121s. 6d. 
80 101 67 72 
44°83 43-8 42-9 46-6 
13-6 22-1 12-4 31-3 
44s. 7d 698. 3d. 298. 6d. 116s. 6d. 
115 -— — 94 
44°8 43-4 41-7 49-1 
11-9 19-1 8-5 28-5 





since 1943, their retirement from industry. The 
employment of women in the metal and chemical 
industries rose from 506,000 in June, 1939, to 
1,928,000 in June, 1943, (counting two part-time 
workers as one whole-time). 

In view of the probability that, if women retired 
from the industry in large numbers, there would be 
a shortage of labour in engineering after the war, 
and hoping to strengthen the case for ‘‘ Equal Pay 
for Equal Work,” the Amalgamated Engineering 
Union made a postal survey in May, 1945, of 26,000 
women members with the object of finding out, among 
other things, whether women were disposed to 
stay in the industry after the end of hostilities. 
Only about 7 per cent., or rather under 2,000, 
replied, but of these two-thirds stated that they 
wished to remain in industry after the war. This 
was taken to mean that the majority wanted to 
stay, though the low proportion of replies indicated 
indifference, at best, on the part of the 24,000, or 
93 per cent., who did not reply. Moreover, the 
survey covered union members only, and thus did 
not include the majority of women working in 
non-union establishments, whose conditions of 
work and pay may not have been so good as those 
of union members. Among the reasons given by 
those wishing to stay in industry, the financial 
aspect was hardly mentioned, though several 
women stipulated that they would not want to 
stay as cheap labour. Probably the sense of inde- 
pendence and the escape from domestic drudgery 





were the main reasons. 


° Counting two part-time workers as one whole-time. 


TABLE VI.—Average Earnings in Other than Enginecering 
Industries, winaiinitnis 1945. 





8. d. 
Coke oven and by-products works .. pe ad 115 5 
Brick, tile, pipe, etc., industry 4 87 3 
Chemicals a: explosives . ee ae 94 6 
Tinplate and sheet-steel manufacture eg --| 108 7 
Cotton industry és ne os 66 10 
mering and machine joinery . 78 8 
he Agee per board manufacture 91 5 
lic wor ceatracting J 103 0 
Scientific and photographic instruments and 
apparatus 94 10 








Wages and working conditions in engineering 
continued to compare favourably with those of 
other industries. Table V shows earnings and 
working hours in the engineering industry in 
January, 1945, while Table VI shows the average 
weekly earnings in January, 1945, in some other 
industries. The figures for the engineering industries 
were derived partly from returns of member firms 
of the Engineering and Allied Employers’ National 
Federation, and partly of firms outside the Federa- 
tion. Average earnings in the former group were 
considerably higher, being 110s. 10d., compared 
with 102s. ld. for non-federated firms. The figures 
showed a considerable decrease from the level of 
earnings in January, 1944, mainly due to shorter 
hours. Since the reduction in hours related to 
overtime and nightshift working, which carry higher 
rates of pay, there was also a fall in hourly earnings. 
Reduction in the average number of hours worked 





continued during 1945. The Trade Union Congress 
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stipulated that workers should not be made redun- 
dant in factories still working more than a 47-hour 
week, and the majority, of factories returned to 
normal .peace-time hours during the year. The 
National Joint Trades Movement of the engineering 
industry also asked that employees dismissed as 
the result of the termination of war contracts should 
be treated as “‘ temporarily displaced ” and be paid 
their basic minimum wage while out of work. This 
proposal, however, was not adopted. 

In March, 1945, the engineering trade unions 
presented to the Employers’ Federation a three-fold 
claim, asking for a 40-hour week without reduction 
in wages, for the extension of the annual paid holiday 
from six days to twelve, and for a “ substantial 
advance ” in the wages of adult male workers. It 
was claimed that, though substantial increases in 
earnings had taken place, these were due to over- 
time, night work, and other conditions which would 
not obtain in peace. The district average weekly 
minimum wage was then 41. lls. 6d. for a skilled 
man and 3l. 15s. 6d. for an unskilled man. The 
claim for an increase was based on the argument 
that, with the increasing productivity of labour and 
the progressive improvements in methods of pro- 
duction, labour was entitled to a greater share in 
the earnings of the industry. It was also argued 
that, for the same reasons, a reduction in hours was 
possible without causing a loss in output. The 
Employers’ Federation turned down all three claims, 
and the wage claim was subsequently referred to 
arbitration, while those regarding hours and holi- 
days were to be reviewed by the Joint Trades 
Movement of the industry. 

On April 24, the National Arbitration Tribunal 
awarded an increase in the basic rates of adult 
male workers of 4s. 6d. for a 47-hour week, without 


altering the national bonus for time or piece workers. | _ 


Piece-rates were to be fixed so that a man of average 
ability could earn 274 per cent. over the new basic 
rate. The award did not affect time-workers’ lieu 
rates, individual merit rates, compensatory or other 
bonuses, and it stipulated that earnings higher than 
the awarded rates should not be prejudiced. The 
award did not give rise to the same difficulties as 
did the previous year’s award, which led to the 
strike at Barrow, even though piece-workers, who 
were earning well above the 274 per cent. bonus 
did not benefit from the award and expressed con- 
siderable doubt and resentment on this point. An 
official of the Amalgamated Engineering Union 
termed the award the “‘ illusory 4s. 6d.” 

The only other gereral award during the year 
was made in September, 1945, and concerned women 
receiving wages under the agreement of August 9, 
1944. The increases per week of 47 hours were as 
follows: the national bonus was increased by 
ls. 6d. for all women of 18 years and over ; 1s. Od. 
for those aged 17 to 18 ; 9d. for those aged 16 to 17 ; 
and 6d. for all under 16; and the increase in time- 
workers’ bonus amounted to 6d. for all ages. 

The relationship between the wages of women 
and those of men continued to be a subject for 
discussion. An unofficial survey, conducted by the 
National Shop Stewards’ Council at the beginning 
of 1945, surveyed the earnings of 30,643 women in 
58 factories, and found that, although 6,010 women 
were replacing men and 6,475 women were doing 
the same work as men, only 2,050 were receiving the 
full man’s rate. It may be hoped that the Royal 
Commission on Equal Pay will soon be able to 
suggest clear criteria to guide both sides of the 
industry. 

In June, 1945, Mr. Jack Tanner, President of the 
Amalgamated Engineering Union, announced that 
proposals for a new wage structure for the industry 
had been approved by the Union’s National Com- 
mittee in London. The Unions strongly favoured 
the “rate for the job” and the abolition of the 
classification ‘“‘ work commonly performed by 
women.” In general, the scheme approved by the 
National Committee of the Amalgamated Engineer- 
ing Union in June provided for three main grades 
of wage rates. Grade A comprised the highly 
skilled craftsmen, now classified as fitters and 
turners, for whom a minimum of 5l. 18s. Od., with 
71. 178. 4d. for pieceworkers, was suggested. Grade B 
consisted of skilled operators who could set and 
operate their machines, and were assessed at 





51. 6s. Od. minimum and 71. 1s. 4d. for pieceworkers. 
Grade C were labourers, with a minimum of 
4l. 11s. Od. and 61. 1s. 4d. for piece workers. An 
additional 10s. a week was to be granted to some 
groups of workers in Grade A, such as setters-up, 
markers-out, maintenance staff, and tool makers. 
The main effect of these proposals would be to level 
up basic minima ; the present district minima vary 
from 62s. to 70s. 1ld. Owing to the very large 
number of workers in semi-skilled grades, some 
alteration and addition of groups between B and C 
may be expected when the proposals finally come 
up for discussion with the employers. 

The 40-hour week remained in the forefront of 
the trade union movement’s plans for the future, 
and Sir Walter Citrine confirmed publicly in Novem- 
ber the determination of the Trade Union Congress 
to press for its introduction in all British industries. 
The Amalgamated Engineering Union has been 
prominent in the movement for the reduction of 
hours since at least the end of the last war and was 
first in approaching the employers on the question 
of the 40-hour week. It is open to much doubt, 
however, whether the contention that hours could 
be reduced to 40 a week without loss of output 
can be substantiated under present conditions. 
Research studies conducted in the Dominions and 
the United States during the war resulted in the 
conclusion that a working week of between 44 and 
50 hours was the optimum as regards production 
for most kinds of tasks performed in factories, a 
lesser number being advised for heavy manual 
work and a slightly greater one for work on auto- 
matic machines. Any reduction below the optimum 
figure can only be justified economically if wages 
TABLE VII.—Disputes in Engineering and Shipbuilding. 
January to November, 1944 and 1945. 








: Aggregate 
| Number o! Number of 
poe - Workpeople | Working 
— Beeinning | Javolved in | Days Lost 
| in Period” | 2ll Stoppages| in all 
’ | in progress. | Stoppages in 
} progress. 
ae ear ae a | 
Engineering : | 
1944 va . 236 121,100 | 585,000 
1945 . 232 75,600 315,000 
| | 
Shipbuilding : } 
1944 = 188 | 38,800 346,000 
1945 178 | 27,000 | 137,000 





are reduced in proportion, which would hardly be 
desirable or acceptable to the unions. The fact 
that it has been possible in the United States to 
combine a 40-hour week with the payment of high 
wages has been due in large measure to the high 
productivity of labour in that country. In view 
of the essential need in this country for the maxi- 
mum possible production over the next few years, 
the first step must be an all-out effort to re-equip 
British industry and raise productivity. After this 
has been done will be the time to consider a further 
reduction in working hours. Ps 

An important issue connected with working hours 
is that of shift working. There is a strong case 
for the elimination, as far as possible, of the night- 
shift, but, for heavily capitalised industries such as 
engineering it may be desirable to work two shifts, 
say, between 7.0 a.m. and 10.30 p.m., thus spreading 
overhead charges and lowering the cost of produc- 
tion. Combined with a double-shift system of 
working, the 40-hour week might prove 4n economic 
proposition within the next few years. 

In spite of the lowering of earnings and other 
possible grounds of conflict attendamt on recon- 
version, 1945 saw a distinct improvement in indus- 
trial relations and a reduction in stoppages compared 
with the preceding year. In the engineering 
industry, the aggregate number of working days 
lost in the first eleven months of 1945 was just over 
one-half, and for shipbuilding well under one-half, 
of. the 1944 figures, and in both cases such disputes 
as occurred were of shorter duration. The relevant 
figures are given in Table VII. 

Controls over the engagement of labour have been 
relaxed to a considerable extent during the past year. 
The Control of Engagement Order, which came into 
force on June 4, provided machinery for the alloca- 
tion of manpower between the end of the war with 
Germany and that with Japan. The powers of 





compulsory direction of labour under Defence 
Regulation 58A were retained for men between the 
ages of 18 and 50 and women between 18 and 40, 
but it was hoped to secure the transfers 
on.a voluntary basis where possible. Other age 
groups were completely freed from control, as also 
were managerial and executive grades and some 
special classes of women within the age groups 
mentioned. Both sides of the industry were in 
favour of further early relaxation of controls, and, 
on December 13, Mr. Isaacs, the Minister of Labour, 
announced in the House of Commons that, from 
December 20, only men liable for military service, 
i.e., up to and including the age of 30, would be 
liable to direction. All other age groups were freed 
from control, except men under 50 in building and 
civil engineering, in agriculture and in nursing, 
and women up to 40 in nursing and midwifery. 
The aim, it was stated, was to restore individual 
freedom as rapidly as possible without imperilling 
urgent national needs. It was further stated that 
control under the Essential Work Order, which 
continued to apply after December 20, would shortly 
be reviewed. The control of engagement, whereby 
labour could only be engaged through a local office 
of the Ministry of Labour, was similarly to apply 
only to men up to the age of 30 and the other 
special cases referred to above. These decisions 
largely implement the proposals put forward by 
the Trade Union Congress at Blackpool and in 
subsequent statements. Controls exercised against 
the will of the persons concerned, it was argued, 
were not conducive to increased output. 

The labour problem in engineering is one not only 
of quantity, but also of composition. The shortage 
of foundry labour prevented the realisation of the 
production targets for both textile and printing 
machinery, and in December it was announced by 
the Minister of Labour that the foundry industry 
was to have priority in the recruitment of labour. 
Apart from criticism regarding the global figures 
for the number of men released, protests have come 
from the engineering industry in connection with 
the continued call-up of skilled men for the Forces. 
Lord Davidson, President of the Engineering 
Industries Association, for instance, on several 
occasions during the year drew attention to the 
fact that young men, deferred because of the need 
for their services in war industry, were being 
called up just when industry needed them most 
for reconversion. Moreover, the position was made 
more difficult since the engineering industry could 
not claim men under the Group B release scheme. 
Many skilled engineers were deferred as. long as 
possible during the war, with the result that they 
had high release-group numbers. It is difficult to 
see how this problem can be solved except by a 
general speeding up of demobilisation. It would 
probably be regarded as indefensible if the Govern- 
ment were to make engineering an exception to 
further call-up, now that the national emergency 
has passed, though some improvement might be 
achieved by extending the Group B release scheme 
to certain categories of men urgently required. 





SECONDARY ALUMINIUM ALLOYS.—The collaboration of 
@ group of light-metal manufacturers, which originated 
during the war with the pooling of technical information in 
the national interest, has resulted in the formation of a 
development organisation known as Alar, Limited, 6, Old 
Jewry, London, E.C.2. Through this organisation the 
co-operative efforts of the technical staffs of B.K.L. 
Alloys, Limited; Enfield Rolling Mills (Aluminium), 
Limited; The Eyre Smelting Company, Limited ; 
International Alloys, Limited; Light Alloy Products 
Company (Birmingham), Limited; T. J. Priestman, 
Limited; and The Wolverhampton Metal Company, 
Limited, are now being applied to the peace-time require- 
ments of industry. The purpose of the new organisation 
is, firstly, to ensure that the recent high standard of 
secondary aluminium alloys is maintained, and, secondly, 
to promote their use by bringing about a wider apprecia- 
tion of their properties. The organisation is solely a 
technical one and is not concerned with price-fixing. It 
issues certificates guaranteeing that alloys are manufac- 
tured to approved specifications of composition and 
purity, and also maintains a technical advisory service 
which is available, without charge. to all users of alumi- 
nium casting alloys. It also issues publications 
and data sheets of information on the properties and 
applications of aluminium alloys. 
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GAS-TURBINE PROPELLER DRIVE 
FOR AIRCRAFT. 


THE success achieved with gas turbines in recent 
years has opened up the way to a number of new 
developments in power plant for the propulsion of 
aircraft. The first of these to find practical application 
on a considerable scale is the jet propulsion type of 
engine, the future of which in fast military aircraft, 
-— i pose in some types of civil aircraft, is already 

ing the need for a simple turbine 
canes sage that would be efficient in aircraft with a 
moderate flying , Messrs. The Bristol Aeroplane 
Company, Limited, Filton, Bristol, have been experi- 
menting for a number of years with gas-turbine drives 
for the normal type of propeller, and the outcome of 
this work is the 2,000 h.p. Bristol Theseus I engine, 
a practical and economical power unit which has a 
dry weight of 2,310 lb. and an installed weight of very 
little more, there being no liquid coolant and only onc 
small cooler for lubricating oil. 

Experiments with gas turbines were started by the 
Bristol Company in 1924-5, when an exhaust turbo- 
supercharger was successfully applied to a Jupiter 
engine and flown at an altitude of 30,000 ft. From 
1926 onwards, attention was confined to gear-driven 
superchargers, but interest in the exhaust turbine was 
revived in 1937, when it was realised that the sleeve- 
valve type of engine could be operated satisfactorily 
at high back pressures. With a turbo-supercharged 
sleeve-valve engine, boost and back-pressure could be 
increased progressively until the power of the exhaust 
turbine equalled that of the engine. At this stage 
the airscrew and the compressor could be interchanged 
to make the engine and compressor unit into a gas 
generator providing the necessary working fluid for the 
turbine drive applied to the airscrew. At the outbreak 
of war the Bristol Company intended to construct a 
compound unit on these lines, giving the advantage 
of a low fuel consumption and being particularly 
suitable for long-range aircraft. Work on this project 
was discontinued, however, there being the more 
urgent military need for as many sleeve-valve engines 
as could be manufactured with all possible resources 
thrown into this productive effort. 

Later on, when it became evident that Group Captain 
(now Air Commodore) Frank Whittle’s efforts were 
being crowned with success and obtaining official recog- 
nition, the Bristol Company were able to reconsider 
their project for a turbine drive for long-range aircraft, 
taking into account the possibility of providing a 
turbine drive for the compressor as well as the air- 
serew. The objective was to develop a turbine which 
would have an overall fuel consumption comparable 
with that of a piston engine in an aircraft flying with 
a speed of 300 m.p.h., or more, at an altitude of 
20,000 ft., limits below which it was not thought 
that the turbine could successfully compete. The 
Bristo] Company believed that civil aircraft would be 
required to fly at not less than 300 m.p.h., and that 
pressure cabins would come into general use for long- 
distance flying. In the circumstances, there appeared 
to be a promising future for the gas turbine in conjunc- 
tion with propeller drive. The Theseus I is the first 
of a range of turbine units designed to give the advan- 
tages of lightness, small bulk and simplicity of construc- 
tion consistent with good thermal efficiency and the 
ability to operate continuously at high output. It 
achieves these ends using kerosene, or a similar fuel, 
instead of the high-octane petrol normally needed for 
aircraft engines. 

Fig. 1, reproduced from a photograph of the Theseus I 
power unit, shows that, externally, there is a close 
resemblance to a jet-propulsion engine and, indeed, the 
interior arrangements are not dissimilar. A tail, or 
nozzle, pipe is fitted, and the residual energy of the 
escaping gases contributes substantially to the propul- 
sive effect though, in the main, this is provided by the 
five-bladed propeller shown. Air enters a multi-stage 
compressor of mixed axial and centrifugal type through 
an annular opening surrounding the propeller reduction 
gear. The compressed air passes through a heat 
exchanger to take up heat from the exhaust and 
thence into a number of combustion chambers inside 
which fuel is sprayed and burnt. The hot gases 
pass through two turbine wheels, one of which is 
connected directly to the compressor and the other, 
through reduction gearing, to the propeller. The 
exhaust gases from the turbines give up heat, as 
explained above, in a heat exchanger, and then 
into a controllable escape nozzle, where the residual 
energy is utilised to develop thrust as in a jet-propulsion 
unit. From Fig. 2, which shows the performance 
characteristics of the Theseus I engine at a flying speed 
of 300 m.p.h., it will be seen that, above 22,000 ft., the 
specific fuel evergg ge" drops below 0-5 lb. per 
effective h.p.-hour. The airscrew efficiency is assumed 
to be 0-80, and the calorific value of the fuel is 10,300 
C.H.U. per Ib. 

Full particulars of the Theseus I power unit are not 
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at present available for publication, but enough has 
been said to show that it differs appreciably from the 
parallel American development, which has been under- 
taken and brought to fruition by the General Electric 
Company, Schenectady, N.Y. According to a descrip- 
tion of the General Electric turbine propeller unit given 
in our contemporary Steel, for October 29, 1945, air 
passes directly from the axial compressor into the com- 
bustion chambers, no mention being made of a heat 
exchanger. The hot gases drive only one turbine wheel, 
which thus serves the double purpose of driving the 
compressor at its own s , namely, 10,000 r.p.m., and 
also an airscrew through r reduction gearing. The gases 
are stated to enter the turbine at a temperature of 
1,500 deg. F., and to provide a jet-propulsion effect in 
escaping through a nozzle to atmosphere. The claim 
is made for the American unit that it can operate 
pager vig at maximum power and that it is superior 
po sca engines in this respect. It is said, moreover, 

ave a lower specific fuel consumption than a piston 
pode when both are delivering maximum power. At 
low s s and low altitudes, however, it is acknow- 
ledged to be inferior to the piston engine in the’ matter 
of fuel economy. 
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“AGRICULTURAL ENGINEERING REcoRD.”” — The 
“Winter, 1945-6 ” issue of the Agricultural Engineering 


| Record, published for the National Institute of Agricultural 
Engineering by H.M. Stationery Office, contains an article 


n ‘“‘ Farm Machinery Trends in the U.S.A.”’ which points 
out that American makers of forage harvesters are turn- 
ing their attention to the production of smaller units than 
hitherto. Other articles deal with pneumatic grain con- 
veying, with test results of a portable conveyor designed 
by the N.I.A.E. in 1944 and now in commercial produc- 
tion ; the mechanical planting of potatoes; the report 

n “The Development and Specification of Implements 
required in British Agriculture,” submitted by the 
Agricultural Machinery Development Board to the 
Minister of Agriculture in January, 1945 ; and American 
and British devices for injecting carbon disulphide into 
soil suspected of harbouring the Colorado beetle. 

CO-OPERATIVE TESTING OF WELDS.—At a meeting of 
the Institute of Welding, held in London on December 14. 
a description was given of the co-operative organisation 
set up by the shipbuilding and engineering industries in 
Holland for the X-ray examination of welded structures. 
The lecture was given by Mr. L. van Ouwerkerk, the 
manager of the testing service, which is known as the 
Réntgen Technische Dienst, and he explained that the 
origin of the scheme was the desire to place at the dis- 
posal of the smaller firms, in the industries using welding, 
facilities for the examination of welds which it would 
have been uneconomic for such firms to provide indi- 
vidually for their own use. It was estimated that a 
works or shipyard with 6,000 employees did not need to 
spend more than 200 to 300 hours in.a year on weld- 
testing. The largest firm in the country did not have 
more than 260 welders. The suggestion to establish the 
service came from a shipbuilding firm who had accepted 
some Russian orders for all-welded boilers, the specifica- 
tion for which required radiographic proof of the sound- 
ness of the welds. The orders were distributed among 
five shipyards, and, as the ordering of material had been 
centralised, it was decided to centralise weld-testing also. 
In effect, said Mr. van Ouwerkerk, when the R.T.D. was 
doing work for a given firm, it became part of the labora- 
tory of that firm, the details being treated as confidential 
and not disclosed to other firms unless by arrangement. 
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NATIONAL POOL OF SPARE 
ELECTRICAL EQUIPMENT. 


EaRty in 1937, the Electricity Commissioners 
appointed a committee of representatives from the 
industry to consider the measures which should be 
taken to conserve the supply of electricity under enemy 
air attack. As a result, it was decided not only to 
provide physical protection for the generating plant 
and major transformers, but to form a Pool of spare 
plant, particularly transformers and switchgear, which 
could be drawn upon to replace any equipment that 
was damaged by enemy action. This arrangement 
was implemented by Clause 42 of the Civil Defence 
Act, 1939; and by the same measure, the Central 
Electricity Board was empowered on behalf of the 
industry to acquire the necessary stocks of plant and 
to arrange for its distribution when needed. It was 
agreed that half the capital cost of providing the 
equipment should be borne by the Treasury and that 
the other half, as well as the costs of administration, 
should be financed by a levy on the supply industry, 
each undertaking bearing a share of the total in pro- 
portion to its sales of kilowatt-hours. It was also 
decided that the equipment should be distributed 
among thirteen stores in different parts of the country 
and that these stores should be located where they 
would be reasonably immune from air attack. 

The equipment manufactured for storing in the 
Pool, more than 90 per cent. of which had been com- 
pleted on the outbreak of the war, consisted of 94 trans- 
formers with capacities ranging from 5 MVA to 30 
MVA; 200 switch equipments for voltages up to 
and including 11 kV; 100 switch equipments for 
voltages between 11 kV and 33 kV; and 50 switch 
equipments for voltages up to 66 kV. In addition, 
118 miles of single-core cable with joints and fittings 
for voltages up to 66 kV, and equipment for 39 miles 
of temporary overhead line suitable for voltages up 
to 132 kV were provided. Finally, a considerable 
amount of auxiliary equipment, such as tempora 
lighting sets, cranes and sleepers, was collected. Most 
of the leading electrical manufacturers in the country 
co-operated in the provision of these stocks, which 
became the property of the supply industry. The total 
cost amounted to 2,012,0001. 

Four of the thirteen stores were located in the 
south-east England area, three in north-west England, 
two in central England, and one each in north-east 
England, mid-east England, south-west England, and 
Scotland. All thirteen stores were of similar design. 
Interior views of a typical store, showing the 66-kV and 
33-kV oil circuit-breakers and the 11-kV oil circuit- 
breakers and transformers, are given in Figs. 2 and 3, 
respectively, on page 60. The internal height of each 
building is 22 ft., and the overall width is 100 ft. in two 
bays, each 50 ft. wide. The length varies from 150 ft. 
to 270 ft.,; depending on the amount of material to be 
housed, and is made up of an appropriate number of 
30-ft. bays. The buildings were designed to give full 
A.R.P. protection, the walls consisting of steel frames 
with brick panels 14 in. thick, and the flat roof of 
5-in. concrete, with a covering of shingle to protect 
it against incendiary bombs. The windows were set 
high up in the walls to prevent splinter damage. There 
is an entrance at each end of the two aisles, which is 
closed by a three-panel sliding door made of steel 
plates 14 in. thick. Each panel weighs about 2 tons. 
The floors are of uniform thickness throughout and 
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were designed so that the maximum weights could be 
placed on any part. An oil-drainage system was pro- 
vided so that in emergency oil could be drained from 
the transformers and switchgear to catch-pits outside 
the building. All the buildings were camouflaged, 
partly by painting and partly by the planting of trees 
and shrubs. 

To determine the sizes and ratios of the transformers 
which should be stored, a census was taken of all units 
with capacities of 5 MVA and upwards which were in 
use by the authorised undertakings throughout the 
country. As a result, it was possible to arrange that 
the transformers in the Pool, with very few excep- 
tions, could be employed for replacement purposes in 
case ofemergency. In designing them, special attention 
was paid to the necessity for easy transport and 
erection, with the result that all the units could be 
transported by road or rail complete and ready for 
immediate erection. To enable this to be done, the 
high-voltage bushings were arranged on the end of the 
transformer, as can be seen in Fig. 4, page 60, so as to 
reduce the overall height. Nevertheless, to avoid risk 
of damage to this part of the equipment during trans- 
port, arrangements were made so that the bushings 
could be dismantled without affecting the oil in the 
main transformer. It is interesting to record that no 
damage occurred to bushings during transport, neither 
were they injured by anti-aircraft debris while installed 
in their emergency locations. The bushing insulators 
on the high-voltage side are relieved from strain from 
the down-droppers connecting them to the overhead 
lines, by post insulators. Brackets are provided on 
the low-voltage side to accommodate either sealing- 
ends for cables or post insulators from which con- 
nections can be made to overhead lines or switchgear. 
The units all consist of a main and an auxiliary trans- 
former, the latter being used to give a three-phase 
supply at 400 volts for power and lighting. Trans- 
formers with capacities of 10 MVA or less are self- 
cooled, while the large units have forced air cooling, 
the cooling unit consisting of two pumps and two 
forced air blast air coolers. 

The switchgear stored in the Pool was, generally 
speaking, of standard design, though, as in the case 
of the transformers, special attention was paid to the 
necessity of rapid erection. Arrangements were also 
made so that the units could be built up easily into 
any required number of panels. In all cases, the 
circuit-breakers, which can be seen on the right of 
Fig. 4, on page 60, are of the three-phase large oil 
volume type. Spring operation is used, the springs 
being wound manually and the actual closing and 
tripping operations being carried out from a control 
cubicle. This cubicle includes one earth-leakage and 
three overload relays. Portable synchronising equip- 
ment is also provided. Galvanised steel structures were 
provided for building round the circuit-breakers. These 
accommodated a set of *bus-bars and a three-phase 
isolating switch. In addition to the "bus-bar and 
switching structure, a separate line termination struc- 
ture was provided on which either sealing-ends or post 
insulators could be installed. This structure can also 
be seen on the right of Fig. 4. Auxiliary and potential 
transformers were accommodated inside the line ter- 
mination unit for giving local supplies and for metering 
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The cables provided in the National Pool are all of 
the single-core lead-covered hessian-served type. To 
ensure that joints could be made quickly under emer- 





gency conditions special temporary connectors were 
used. The overhead-line equipment was also designed 
to facilitate rapid erection. In the case of the 132-kV 
lines the structure was designed for erection on base 
plates with guy wires, thus rendering the digging of 
holes unnecessary and reducing the length of pole 
required. 

Each store included a number of railway sleepers, so 
that access roads could be built to the site of the 
repairs, while timber baulks were available to provide 
suitable foundations for the transformers and switch- 
gear. Other equipment consisted of lighting sets with 
flood lamps to facilitate erection work when normal 
power supplies were not available, and special kits 
of tools for the assembly of the plant. In addition to 
the provision of the equipment just mentioned, a com- 
plete organisation for dealing with emergency calls was 
worked out. Liaison officers were appointed in all the 
areas who, in collaboration with the undertakings, 
selected sites for the installation of temporary plant 
in the event of trouble at the more important installa- 
tions. Contracts were also entered into for the haulage 
of the equipment and special lorries were provided for 
dealing with certain large gear. To avoid hold-ups 
on site, complete schedules of all apparatus, accessories 
and tools needed for unit or multiple-unit installation 
were prepared and the labour position was kept con- 
stantly under review. Practice erections were also 
carried out. 

Events showed that the risks of damage to vital 
electrical equipment by enemy action had been rather 
over-insured ; in other words, though numerous with- 
drawals were made from the Pool the large majority 
were small in quantity and short in duration. Several] 
important issues were made, however, to enable circuits 
that had been interrupted either by enemy action or 
by non-war causes to be restored. Use was also made 
of the Pool, on occasion, to provide urgent supplies 
of power for the production of munitions. The first 
major occasion when the Pool was used was when 
a fire burnt out the Irlam switchhouse of the Stretford 
Electricity Board on January 26, 1940, and isolated 
an important war factory. The damaged equipment 
was replaced by one bay of 33-kV switchgear and 
supplies were restored within a few hours. This 
emergency sub-substation remained in service for 
nearly two years. A more important incident occurred 
at West Ham on September 15, 1940, whien the sub- 
station of the Central Electricity Board was put out of 
commission by a direct hit. To replace this, five bays 
of 66-kV switchgear and two 20-MVA transformers 
were installed and remained in operation for almost 
exactly two years. A view of this temporary sub- 
station is given in Fig. 4 on page 60. A few weeks 
later, on October 14, 1940, the Popes-lane substation 
of the Ealing Corporation was demolished. Replace- 
ments drawn from the Pool were, however, quickly 
brought into position and were erected within twenty- 
four hours. Full supplies were restored three days later. 
This equipment, which is illustrated in Fig. 5, on page 
60, was restored to the Pool after about six months. 
Equipment was also drawn from the Pool during 1940 
for employment at Eltham, where a 30-MVA, 132/33-kV 
transformer was installed, as well as at Coventry and 
Bristol, where two 20-MVA transformers were issued 
and remained in service for over two years. 

One of the most important uses which was made of 
the Pool occurred when, as a result of a raid on Ply- 
mouth on January 13, 1941, the switchgear at the main 
power station was severely damaged. To replace this, 
eleven bays of 11-kV switchgear were issued and were 
erected on a public road which had perforce to be 
closed to traffic. In addition to the switchgear, one 
mile of 11-kV cable was used for making connections 
between the switchgear and the incoming and outgoing 
circuits. This temporary substation was in use for 
about a year. At a later period, three bays of 33-kV 
switchgear drawn from the Pool were also erected at 
Plymouth to enable the commissioning of a new turbo- 
alternator to be accelerated. This was returned after 
about eight months. 

The emergency overhead-line equipment was drawn 
upon several times by the Central Electricity Board for 
repair pu . The greater part of this type of 
damage naturally occurred to the conductors, but on 
one occasion a Flying Fortress, returning from opera- 
tions on the Continent and making a forced landing in 
foggy weather, struck a tower on the Watford-Bedford 
line and completely demolished it. The Pool was there- 
upon utilised for replacements; and a supply was 
restored within twenty-four hours by erecting two struc- 
tures, one on each side of the demolished tower, and 
using these as terminals for temporary lines. Fig. 1 
shows these temporary lines with the new tower, which 
was required to replace the one that had been damaged, 
being erected between them. Some damage to towers 
was caused by V1 and V2 weapons in 1944, notably on 
the Littlebrook-Hastings and Deptford-Eltham lines. 

We understand that, having fulfilled its purpose, the 
war-time Pool of equipment is to be disposed of by 
sale in the near future. 
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INSTITUTION ELECTIONS. 
IystrTuTIonN OF MECHANICAL ENGINEERS. 


Member.—Abdel Rahman Bey El-Sawy, M.Sc., Ph.D. 
(B’ham), Cairo. 

Associate Member to Member.—Herbert Ashton, 

ipa, South America; Col. Roland Graham 
Bellamy, O.B.E., M.Eng. (Sheffield), Sheffield; Col. 
Keith Brinsmead, D.S.O., R.E., Washington, U.S.A. ; 
Denzil Arthur Stewart Conran, Khargpur, India; 
Robert George Polson Stuart Fairbairn, B.Sc. (Glas.), 
Howrah, India; Douglas Albert Field, Birmingham ; 
Savell Ormrod Hicks, Belfast; Andrew Wauchope 
Johnstone, B.Sc. (Eng.) (Lond.), Peshawar, India; 
Captain Eric Langford Jones, R.A.O.C., Liverpool ; 
Lieut.-Col. Victor Samuel Koland, I.E., Calcutta; 
Commdr. Henry Lamerton, B.Sc. (Eng.) (Lond.), 
R.N.V.R., London; Herbert Morton, Bolton; James 
Hill Munro, London; Francis Frederick Herbert 
Schroeder, B.Sc. (Eng.) (Lond.), London; Horace 
Richard Gravenor Stoney, Tipton ; Hector Dundonald 
Walker, Abadan, Iran. 

Associate Member—Captain Geoffrey Collington 
Adams, R.N., Knockholt, Kent; John Anderson, 
B.Sc. (Durham), Cairo; Philip Arthur Andrews, 
Middlesbrough ; Alexander Oswald Arnold, Glasgow ; 
Ernest Ashwell, B.Sc. (B’ham), Nottingham; Lieut, 
(E.) Alfred John Stevens Bennett, M.B.E., R.N., 
Rochester ; Arthur Thomas Black, London; Dr.-Ing. 
Alfred Bloch, Wembley; Harry Boden, B.Sc. (Eng.) 
(Lond.), Tolworth; Thomas Walter Bunyan, B.Sc. 
(Eng.) (Lond.),London ; Harold Campbell, Manchester; 
William Maurice Carroll, London, S.E.18 ; John Leslie 

n, Bristol ; Major George Dalkins, R.E., Preston ; 
Jacob Carl Eck, Newport, Mon.; Amin Moksen El 
Khatib, B.Sc. (B’ham), Cairo; William Henry Ales- 
bury Ellis, Bristol; George Joseph Flatow, Maiden- 
head; George Stanley Gillard, Nottingham ; Lieut.- 
Col. John McLaren Grant, I.E.M.E., M.E.F.; Ronald 
Bennett Green, Glasgow ; Leonard Sidney Greenland, 
Coventry ; Geoffrey Warren Hall, B.Sc. (Eng.) (Lond.), 
Manchester ; Edgar Cecil Hartridge, Wellington, N.Z. ; 
Nigel Hereward Hill, Melbourne, Australia; Albert 
Leslie Hughes, Birmingham ; Arthur William Jones, 
B.Sc. (Durham), London; Edward Percy Halsall 
Jones, M.A. (Cantab), Corsham ; James WilliamKenny, 
London; William George Kennings Kilbourn, Chert- 
sey; John Harvey Lansdell, Largs; Captain Ralph 
Worthington Ledward, M.A. (Cantab.), R.E.M.E., 
Gainsborough; Kenneth Johnson Leeming, B.Sc. 
(Eng.) (Lond.), Rugby ; George Cyril Lickley, Thorp 
Arch ; Stephen John Lowdell, London, S.E.18 ; Harry 
Lowe, Chesterfield; Kenneth Alexander MacCormac, 
B.Sc. (Belfast), Larne, Co. Antrim; Charles Edward 
Maclea March, Newmarket; Richard Alfred Mason, 
Watford ; Lieut.-Col. Arthur Maude, I.E.M.E , Delhi; 
Col. Maxwell Charles Gordon Meighen, 0.B.E., B.A.Sc. 
(Toronto), R.C.E.M.E., Ontario, Canada; Major 
Kenneth Macdonald Moffat, R.E.M.E., India ; Captain 
Francis Montague Staples Morris, B.Sc. (Manch.), 
S.A.E.C., M.E.F.; Robert Paul Nuki, London; 
Stanley Palmer, London, S.E.18; Henry Phillips, 
Winchester ; Eric Graves Potter, Birmingham ; Joseph 
Frederick Rees, B.Sc. (S. Africa), Johannesburg, 
Transvaal, South Africa; John Foster Rhodes, Man- 
chester; Lieut. (E.) Salo Ringer, R.N.V.R., Alex- 
andria, Egypt; Andrzej Rosner, London; George 
Henry Sayer, Glasgow; Michael Patrick Johnstone 
Smith, Ontario, Canada; Charles Arthur Snelling, 
B.Sc. (Eng.) (Lond.), London; Zygmunt Stokowiec, 
Penistone, nr. Sheffield; Harold Guy Percy Taylor, 
B.Se. (Eng.) (Lond.), Sundon, Beds.; Alexander 
Hendry Vipond, Manchester; Henry Douglas Tindal 
Waldram, Portsmouth; Ronald Edward Winter, 
London; Wyndham Webb Withers, B.Sc. (Leeds), 
Ishapore, India. 





LECTURES ON HIGH-SPEED FLIGHT.—A series of three 
Cantor Lectures on “ High-Speed Flight ” will be deli- 
vered at the Royal Society of Arts, John Adam-street, 
Adelphi, London, W.C.2, at 1.45 p.m., on Mondays, 
January 21, 28, and February 4, by Dr. S. G. Hooker, 
B.Se., D.1.C., Assistant Chief Engineer, Rolls-Royce 
Limited. A number of tickets are available and applica- 
tion for them should be made to the acting secretary 
of the Society, at the above address. (Telephone: 
TEMple Bar 8274.) 





THE ROYAL STATISTICAL SOcIETY.—A meeting of the 
London Group of the Industrial Applications Section, 
Royal Statistical Society, will be held at 6.30 p.m., 
on January 25, in the E.L.M.A. Bureau, 2, Savoy- 
hill, W.C.2, when a symposium will be held on “ The 
Reliability of 100-per cent. Inspection.” At a meeting 
of the Birmingham and District Group, at 6.30 p.m., 
on January 30, in the University, Edmund-street, 
Birmingham, Mr. van Rest will initiate a discussion 
on “ Statistics in the War Effort.” 


BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Proof Test for Creep Quality.—A method of test for 
checking the creep quality of boiler-plate steel has 
been issued by the Institution. The specification, 
B.S. No. 1271-1945, stipulates that the test shall 
consist of a tensile creep test, carried out over a period 
of at least 48 hours, at a temperature of 450 deg. C., 
and with a stress of 8 tons per square inch. Under 
these conditions, the slope of the chord to the creep 
curve, between the 24th and the 48th hours, shall not 
exceed 50 x 10-* strain per hour. The test is to be 
made on the material in the normalised condition. 
The normalising temperature is to be between 875 deg. 
and 925 deg. C., the plate sample must be main- 
tained at the normalising —— for one hour 
per inch of thickness and cooled freely in still air. 
It is emphasised that the specification relates only to 
carbon-steel plate of boiler-plate quality. [Price 1s., 
postage included.] 

Gypsum Plasterboard.—A recently-issued specifica- 
tion, B.S. No. 1230-1945, covers gypsum plasterboard, 
which is defined as a building board, for interior use, 
composed of a core of set gypsum or anhydrite plaster 
enclosed between, and firmly bonded to, two sheets of 
heavy paper. The specification covers six t of 
board, namely, gypsum baseboard, lath, wall 3 
plank, perforated plasterboard and insulating plaster- 
board. The specification defines the quality and 
dimensions of the boards, and methods for conditioning 
the specimens for testing, for measuring dimensions, 
and for the determination of weight, are given in 
appendices, as also are particulars for carrying out the 
tests for transverse strength and for the emissivity 
of the metal foil used as a coating for insulating gypsum 
plasterboard. [Price 2s., postage included.] 


Methods of Protection Against Corrosion of Steel and 
Tron.—In view of the increasing use of steel in building 
and also for the manufacture of various building 
compontnts, it is desirable that standards should be 
established for the degree of protection required when 
steel is subjected to various conditions of exposure. 
Work is now being carried out with a view to establish- 
ing a suitable method of testing which can be applied 
to any protective treatment that has been given to 
steel. Pending the completion of this work and the 
issue of the relevant standard, a memorandum has 
been prepared describing various methods which can 
be used for the protection of light-gauge steel and 
wrought iron used in permanent building construction. 
The memorandum, which bears the reference number 
P.D. 420, is intended for general guidance. [Price ls., 
postage included.]) 





BOOKS RECEIVED. 


Ministry of Supply. Fine Boring with Diamond Tools. 
A Survey of Present Commercial Practice, with Some 
Recommendations. Observed and Compiled by Members 
of the Tool Technical Panel, Diamond Die and Tool 
Control, Ministry of Supply. H.M. Stationery Office, 
Kingsway, London, W.C.2. [Price 4d. net.] 

Research and Scholarship in the University of Sydney. 
A Short Record of Original Work Done During 1942.43. 
The Librarian, Fisher Library, The University of 
Sydney, Sydney, Australia. 

Department of Scientific and Industrial Research. Building 
Research. Repair of Damaged Buildings. Note No. 
18. Reinforced Concrete Columns Damaged by Fire. 
Note No. 19. The Repair of Solid Concrete and Hollow- 
Tile Floors Damaged by Fire. The Director, Building 
Research Station (R.D.B.), Garston, Hertfordshire. 
[Free.] 

The Welding of Cast Iron bythe Oxy-Acetylene Process. 
By L. TIBBENHAM. Second edition. Sir Isaac 
Pitman and Sons, Limited, Parker-street, Kingsway, 
London, W.C.2. [Price 7s. 6d. net.] 

Cremation in Great Britain. Edited by P. HERBERT 
Jones. Third edition. The Pharos Press, 47, 
Nottingham-place, London, W.1. [Price 12s. 6d., 
post free.) 

Elastomeric Engineering. Describing the Scientific Process 
of Manufacturing Rubber Units for the Requirements of 
the Engineering and Shipbuilding Industries. Second 
edition. Andre Rubber Company Limited, Hook-rise, 
Tolworth, Surrey. [No charge to executive engineers, 
designers and chief draughtsmen on proof of position, 
otherwise 21e., post free.] 

Fabian Publications. Research Series No. 103. The 
British Gas Industry : Present and Future. By JOAN 
MITCHELL. Fabian Publications Limited, 11, Dart- 





mouth-street, Westminster, London, 8.W.1. Victor 
Gollancz Limited, 14, Henrietta-street, Strand, 
London, W.C.2. [Price 1s.] 





PERSONAL. 


Sir CLIVE Baruirv, K.B.E., C.M.G., President of the 
Federation of British Industries, has been nominated 
by the Grand Council of the Federation for a second 
year of office. 


Sm FRANK Nrxon, K.C.M.G., C.B., formerly Comp- 
troller-General, Export Credits Guarantee Department. 
has been elected a director of Messrs. John Brown and 
Company, Limited. He will be made chairman of a new 
company which is being formed to promote the export 
trade of Messrs. John Brown and of Messrs. Thos. Firt): 
and John Brown, Limited. 


Mr. R. W. Harvey-Barey, M.B.E., chief quality 
engineer, Rolls-Royce, Limited, Derby, has retired. 
He has served on the executive staff of the company 
for 36 years. 


The board of BririsH INSULATED CALLENDER’S CABLES 
Lmgrep, the company formed for the purpose of merging 
British Insulated Cables, Limited, and Callender’s 
Cable and Construction Company, Limited, have 
appointed Mr. P. V. Hunter, O.B.E., M.I.E.E., one of 
their executive directors, to be Engineer-in-Chietf. 
Mr. D. W. ALDRIDGE has been appointed manager 
(production) and will also deputise for Mr. Hunter in his 
absence. In the engineering and research division, 
Dr. L. G. Brazier has been made research manager, 
Dr. J. L. MILER, chief engineer (equipment and tele- 
communications), and Mr. R. M. FAIRFIELD, process 
manager. Inthe production division, Mr. H. J. ALLCOCK 
has been made deputy manager (production), and Mr. 
J. L. Harvey, general works manager. Mr. N. K. 
Bunn, formerly joint general works manager, British 
Insulated Cables, Limited, retired on December 31, 
1945. 

Mr. J. 8S. Duncan, chairman of the board of The Massey 
Harris Company, Limited, Toronto, has been elected a 
director of The International Nickel Company of Canada, 
Limited. 

Mr. W. E. REDFERN, founder of Redfern’s Rubber 
Works, Limited, Hyde, Cheshire, retired from the 
board of directors on December 31, 1945, after 46 years’ 
service, which included 33 years as a managing director 
and 41 years as chairman. He will continue to act as 
adviser to the board. 

The Central Electricity Board has appointed Mr. 
G. R. PETERSON, B.A., A.M.I.E.E., chief assistant opera- 
tion engineer at their head office, to be operation engineer 
for the North West England and North Wales Area. 
During the war, Mr. Peterson was for a time seconded to 
the Ministry of Economic Warfare and carried out 
work in connection with electricity supply in Germany 
and the occupied countries. 


Mr. D. G. RoDGER has been appointed assistant general 
manager (commercial) of Messrs. Johnson and Phillips. 
Limited, Victoria-way, Charlton, London, S.E.7. MR. 
G. T. W. WurreneaD, A.M.I.Mech.E., has been appointed 
assistant general manager (works). Mr. J. B. MCROsTIE, 
B.Sc. (Eng.), A.M.I.E.E., has been appointed sales 
manager of the firm, with headquarters at Columbia 
House, Aldwych, London, W:C.2. He will cover the 
home territory. 


Mr. D. W. Cooper, who, in February, 1942, was 
seconded from Messrs. George Cohen Sons and Company, 
Limited, to take up the appointment of Assistant 
Controller of Machine Tools, Machine Tool Control, and 
has been Director of Machine Tool Disposals for the 
past year, has joined the board of the Selson Machine 
Tool Company, Limited, of which Messrs. Cohen are 
the parent concern. 


Mr. FRANK SuTTON has been appointed chief engineer 
to British Filters, Limited, Maidenhead, and will be 
leaving Saunders Valve Company, Limited, to take up 
his new duties on February 1. 


Mr. J. HEDLEY Jones, representative of Messrs. 
Hadfields Limited, Sheffield, for the South Wales 
district, has removed to 53, Grove-road, Newport, Mon. 


The London office of Messrs. GLENFIELD AND KEN- 
NEDY, Luurrep, Kilmarnock, and of their associated 
companies, THE BRITISH PITOMETER COMPANY, LIMITED, 
and HypRavutomaT (1931), Lim1rED, is now at 105, Park- 
street, London, W.1. (Telephone: MAYfair 0142-3-4.) 


The London office of THE BRUSH ELECTRICAL ENGIN- 
EERING COMPANY, LIMITED, and BRUSH COACHWORK, 
LIMITED, will be moved on January 23 to Duke’s Court, 
32, Duke-street, S.W.1. (Telephone : WHItehall 6177 ; 
Telegrams: ‘ Magneto, Piccy, London.’’) 


STANDARD TELEPHONES AND CABLES, LIMITED, 
Copnaught House, Aldwych, London, W.C.2, have 
opened a cable and wire store at 70, Mosley-street 
Manchester, 2, under the managership of Mr. H. WALKER. 
(Telephone: Manchester Central 7607-8; Telegrams : 
“‘ Microphone Manchester.” 

The offices of THE INSTITUTE OF THE AERONAUTICAL 
ScreNcEs have been removed to 2, East 64th-street, 
New York 21, N.Y., U.S.A. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel.—There is no sign of any reduction in the 
home or foreign demand for plates, sections, bars, or 
sheets, and the recent increase in prices has made no 
perceptible difference to buyers so far as the market is 
concerned. Delivery dates have inclined to lengthen 
still further, and, in sheets particularly, the interval 
between the placing of an order and delivery is not less 
than six or eight months. The main problem facing the 
steelmakers is the shortage of fuel, and it was this diffi- 
culty which compelled some of the works to delay the 
restart after the holidays. Tubemakers report a strong 
demand for their products. The new plant for the 
manufacture of 16-in. tubes at Mossend is in course of 
erection, but it will be many months before it is ready 
to go into production. Pig-iron makers in Scotland 
would welcome increased orders for foundry grades. 
The light castings industry, however, is not yet in full 
operation, and Glasgow Corporation have been unable 
to procure heating and cooking appliances for their 
prefabricated housing plans. Steel scrap continues to be 
ample for the immediate requirements of the steelmakers. 

Scottish Coal.—Reports of production were disappoint- 
ing last week. The attendances of the men were lower 
than the normal pre-holiday attendances, and this post- 
holiday slackening off has been accentuated by the 
number of men on the sick list. Happening at a time 
when the market was in urgent need of coal, owing to 
the loss of supplies and the ‘interruption of deliveries 
occasioned by the holidays, this reduction in output has 
precipitated a fresh problem for consumers. At the 
time of writing, the Control has not been able to do 
anything to help the house-coal consumer, despite the 
drastic withdrawal of supplies which this section of the 
market has suffered since Christmas. Though merchants’ 
supplies are greatly reduced, many of them being com- 
pletely exhausted, the tonnage so far allocated to them is 
less than half the normal. On the other hand, despite 
the acute shortage of bituminous fuel, gas coke has re- 
mained in reasonably gooc supply, and, if necessary, it 
is possible that gas coke could be utilised to supplement 
house coal to a greater extent than has been adopted 
hitherto. Ooke, however, is not very suitable owing 
to the types of fireplaces installed in many Scottish 
homes. The demand for briquettes is strong, and this 
branch of colliery activity is increasing. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Satisfactory adaptation of condi- 
tions to the higher level of iron and steel prices is reported 
and the advances appear to have had little or no deterrent 
effect on the market. Both home and export buyers 
continue to negotiate for supplies. Overseas customers 
are pressing for larger deliveries and there has been an 
appreciable expansion in export trade, but loadings for 
shipments abroad are still much below the pre-war 
tonnage. There is no shortage of raw materials, but 
larger supplies of semi-finished products are urgently 
needed. Manufacturers of nearly all finished commo- 
dities have very extensive bookings. 


Foundry and Basic Iron.—The increasing demand 
for ordinary foundry pig-iron threatens to tax severely 
the sources of supply. Makers of light castings have 
large contracts to carry out and require considerably 
greater deliveries of high-phosphorus iron than have 
been coming to hand. There seems little prospect 
of much improvement in the distribution of Cleveland 
qualities, but North-East Coast founders are hoping 
for @ substantial increase in the deliveries of Midland 
brands. 

Hematite, Low-Phosphorus and Refined Iron.—The 
limited make of East-Coast hematite is being used 
promptly, and consumers would welcome larger deli- 
veries. Adequate attention is being given to the 
increasing demand for low and medium grades of low- 
phosphorus iron for the engineering foundries, and 
satisfactory parcels of refined iron are reaching the 
consuming plants. 

Manufactured Iron and Steel.—The available tonnage 
of semi-finished iron is sufficient for current needs, but 
there is an inconvenient shortage of home-produced steel 
semies and substantial imports from overseas are required 
to keep the re-rolling mills in full operation. Finished 
iron manufacturers have a good deal of work in hand and 
are booking new orders, while producers of nearly all 
finished steel commodities are so heavily sold that it is 
difficult to make purchases for delivery within the next 
few months. ‘Recent export transactions include sales 
of rails, plates, joists and sections. Chairs, points, 
cressings and other railway requisites continue in brisk 
demand, and parcels of pit props, roofings and all types 
of colliery equipment are readily taken up. 

Scrap.—The absorption of iron and steel scrap is on 
an increased scale, and the demand for good heavy 
grades continues at a high level. 





NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 


The Welsh Coal Trade.—The strike of 850 miners, 
whieh broke out at the Tower Colliery, Hirwaun, Aber- 
dare, owned by the Powell Duffryn Combine overthe pro- 
posed change in the type of electric lamps used under- 
ground ended last week, the men agreeing to give the 
new system a trial. Complaining of the supplies of 
house coal, about 1,800 miners employed by the Blaenavon 
Company at Blaenavon came out on strike. Trading 
was difficult on the Welsh steam-coal market last week. 
Supplies remained extremely scarce, as the loss of output 
over the Christmas holidays had not been made good 
and outputs at practically all collieries were disappointing 
owing to the high rate of absenteeism. Consequently, 
producers were concentrating on maintaining deliveries 
under orders already in hand, and these were sufficient 
to absorb practically the whole of present productions. 
As a result little export business could be entertained. 
Only the poorest descriptions were available for ship- 
ment to ordinary overseas consumers, although some 
limited supplies of the better grades were released for 
bunkering purposes at the foreign coaling stations. 
Even shipments of the poorer grades were on quieter 
lines The monthly allocation of anthracite duffs to 
France and Belgium has been slightly reduced There 
was a keen inquiry for the large description on the steam- 
coal market, but with business almost impossible to 
arrange for delivery over the next month or so, the. tone 
was very firm. Strong conditions ruled for the sized 
and bituminous smalls which were almost completely 
disposed of for some months to come. Some dry steams 
were available in small quantities. Home demand for 
coke and patent fuel remained active. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, there was no change in business activity 
in tin-plate and that the demand showed no signs of 
abating. The recent increase in official prices had been 
under negotiation for two or three months and as orders 
from home consumers were freely booked at the prices 
at the time of delivery, it is thought that business is not 
likely to be affected to any appreciable extent. The 
export market was quiet, last week, although more 
activity was noticeable. Steel sheets had a very strong 
demand on both home and export account and the 
works were fully employed. The demand for iron and 
steel scrap was fairly active and consumers were receiving 
steady deliveries. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—The shortage of labour which obstructs 
the carrying out of work in all sections of the steel, tool 
and engineering trades, is being alleviated by the securing 
of some unskilled men of a good type, under Class “ A ”’ 
releases from the Forces. Class “B” releases are 
extremely few. The Class “A” releases are of men 
making direct application to firms during the period of 
56 days’ leave in which they can choose their own employ- 
ment. Itis being strongly urged that it is vitally neces- 
sary, if reasonable deliveries are to be given, that the 
release of skilled men should be considerably accelerated. 
As it is, manufacturers hesitate to seek further business 
especially on export account, to add to the congested 
state of order books when delivery promises cannot be 
made with any certainty. Makers of motor-car steels 
have received a good deal of additional business and the 
shipbuilding and railway-material departments are very 
busy. 

South Yorkshire Coal Trade.—Coal shortage is still 
pronounced, and is likely to be so during the greater part 
of this month. Some industrial users have only light 
stocks, and the constant drain upon production to meet 
urgent requirements of the railways and gas and elec- 
tricity undertakings leaves other sections very short. 
Coking coal deliveries are restricted, and this keeps down 
the make of coke. Considerable quantities of outcrop 
coal continue to relieve the situation. 





Export OREDITS GUARANTEE DEPARTMENT.—During 
the quarter ended December 31, 1945, the Export Credits 
Guarantee Department assumed liability under Section 1 
of the Export Guarantees Act, 1939, and under Section 2 
ef the Export Guarantees Act, 1945, up to a maximum 
of 8,857,2191., in respect of contracts, policies and 
guarantees amounting to 18,543,5131. 





LECTURE ON ENGINEERING RESEARCH IN LONDON 
UNIVERSITY.—Dr. Edmund Giffen, M.Sc., M.I.Mech.E., 
Professor of Civil and Mechanical Engineering, University 
of London, Queen Mary College, Mile End-road, E.1, 
will deliver his inaugural lecture on “ Engineering 
Research in the University,” in the Hatton Lecture 
Theatre of the College, at 4.30 p.m., on Thursday, 
January 31. Sir William Stanier, M.I.Mech.E., F.R.S., 
will preside. Admission tickets are not required. 





NOTICES OF MEETINGS. 


——_ 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, Jauuary 19, 2 p.m., Kimbell’s 
Restaurant, Osborne-road, Southsea. Presidential 
Address by Prof. Andrew Robertson, F.R.S. Institution : 
Friday, January 25, 5.30 p.m., Storey’s-gate, St. James’s 
Park, 8.W.1. Thomas Lowe Gray Lecture: ‘“ Recent 
Developments in Alternating-Current Turbo-Electric 
Ship Propulsion,” by Mr. G. O. Watson. 


INSTITUTION OF PRODUCTION ENGINEERS.—Man- 
chester Section: Saturday, January 19, 2.30 p.m., The 
University, Brownlow-hill, Liverpool. ‘“‘ The Foreman : 
His Training and Function in Industry,” by Dr. K. G. 
Fenelon. Nottingham Section: Saturday, January 19, 
2.30 p.m., Corporation Gas Showrooms, Lower Parlia- 
ment-street, Nottingham. ‘‘ Effects of Development in 
Light Alloys on Design,” by Dr. E. G. West. 


InstTITUTE oF * Economic ENGINEERING.—Saturday, 
January 19, 2.30 p.m., Technical College, Coventry. 
“‘ Industrial Design,” by Mr. L. Watson-Nunn. 


ROYAL SOCIETY OF ARTS.—Monday, January 21, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. Cantor Lec- 
ture I. ‘“ High-Speed Flight,” by Dr. S. G. Hooker. 
Wednesday, January 23, 1.45 p.m. “ Recent Develop- 
ments in Agricultural Machinery,” by Mr. 8. J. Wright. 


INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey 
Centre: Monday, January 21, 6 p.m., Royal Institution, 
Colquitt-street, Liverpool. ‘“ Design of High-Voltage 
Overhead Lines,” by Mr. W. J. Nicholls. North-Western 
Centre: Tuesday, January 22, 6 p.m., Engineers’ Club. 
Manchester. “‘ Localisation of Faults in Low-Voltage 
Cables,” by Mr. J. H. Savage. Scottish Centre : Tuesday. 
January 22, 6.15 p.m., Royal Technical College, Glasgow. 
“ Operation, Maintenance and Testing of Overhead 
Lines,” by Mr. R. C. Hatton and Dr. J. McCombe. Also 
on Wednesday, January 23, 7.45 p.m., Caledonian Hotel, 
Aberdeen. Institution : Thursday, January 24, 6.45 p.m., 
Victoria-embankment, W.C.2. “An Introduction to 
Hyperbolic Navigation,” by Mr. J. A. Pierce. Measure- 
ments Section: Friday, January 25, 5.30 p.m., Victoria- 
embankment, W.C.2. Discussion on “‘ Instruments for 
Special Purposes,” opened by Mr. R. W. Griffin. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre: Monday, January 21, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow. “Engine Proportions and the 
Stroke/Bore Ratio,” by Mr. A. Mitchell. Birmingham 
Centre: Tuesday, January 22, 6.15 p.m., James Watt 
Institute, Birmingham. ‘‘ Aluminium and the Auto- 
mobile Engineer,” by Dr. E. G. West. Bristol Centre : 
Thursday, January 24, 7 p.m., Merchant Venturers’ 
Technical College, Bristol. ‘‘ Car Chassis Frame Design,” 
by Mr. D. Bastow. Manchester Centre: Thursday, 
January 24, 7 p.m., Engineers’ Club, Manchester. Mr. 
F. G. Woollard’s Presidential Address. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 
22, 5.30 p.m., Great George-street, S.W.1. “‘ The Ilford 
Tube,” by Mr. G. L. Groves. S. Wales and Monmouth- 
shire Association: Tuesday, January 22, 6 p.m., Engin- 
eers’ Institute, Park-place, Cardiff. “ High-Pressure 
Petrol Pipe Line,” by Mr. H. M. Everett. 


INSTITUTE OF TRANSPORT.—Midland Section: Tues- 
day, January 22, 6 p.m., Imperial Hotel, Bimingham. 
Henry Spurrier Lecture: “‘ Five Decades of Commercial 
Road Transport,” by Mr. E. S. Shrapnell-Smith. Also at 
North-Western Section : Wednesday, January 23, 1 p.m., 
College of Technology, Manchester; Yorkshire Section : 
Thursday, January 24, 7 p.m., City Museum, Leeds ; and 
Northern Section: Friday, January 25, 7 p.m., Royal 
Station Hotel, Newcastle-upon-Tyne. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
January 22, 7 p.m., 198, West-street, Sheffield. Annual 
Meeting. 

INSTITUTE OF WELDING.—Wolverhampton Branch : 
Wednesday, January 23, 7 p.m., Victoria Hotel, Wolver- 
hampton. ‘“‘ Gas Welding Practices“and Techniques,” 
by Mr. F. Clark. 


INSTITUTE OF REFRIGERATION.—Thursday, January 
24, 5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park,S.W.1. “‘‘ Freen ’ Refri- 
gerants,” by Mr. A. M. Clark. 


NortsH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 25, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘“‘ Marine Water-Tube 
Boiler Design,”’ by Mr. R. E. Zoller. 


JuNIOR INSTITUTION OF ENGINEERS.—Friday, January 
25, 6.30 p.m., 39, Victoria-street, S) W.1. “* Design of 
Concrete Roads,” by Mr. C. E. Reynolds. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday. 
January 25, 6.45 p.m., Engineers’ Club, Manchester. 
** Colour as it Affects the Engineer.” by Mr. R. F. Wilson. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPte Bar 3663 and 3664. 
All editorial correspondence should be addressed 


to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 «0 
For all other places abroad— 
Thin paper copies ................ £3 3 0 
Thick paper copies £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 





ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified. under the 

i of “ Appointments Open,” “ Situations 
Wanted,” ‘‘ Tenders,” etc., is 6s. for the first four lines 
or under and le. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME FoR RECEIPT of ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 
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THE ROYAL AERONAUTICAL 
SOCIETY. 


On January 12, 1866—exactly a week after the 
appearance of the first issue of ENGINEERING—a 
small but, as it has proved, highly important meeting 
was held at Argyll Lodge, Campden-hill, London. 
Considering that there were only six persons present, 
and that the editorial staff of this journal (a majority 
of whom, at that early date, could have had little 
more journaliste experience than the production 
of two issues and, therefore, little spare time for 
news-gathering), we can only guess at the source 
of our information : but certain it is that our third 
issue, that of January 19, 1866, contained the 
following paragraph, on page 33 : 

“THe AxronavuTicaL Socrety.—To the other 
learned societies of the capital is now added the 
Aeronautical Society of Great Britain. The Duke 
of Argyle has been chosen president, and the 
Duke of Sutherland and Lord Grosvenor vice- 
presidents. Sir Charles Bright, M.P., Mr. Fairbairn, 
Mr. Hugh Drummond, and Mr. Glaisher are on the 
council. In a short address by the last-named 
gentleman, at a recent meeting, he observed that 
the study of aeronautics had hitherto been produc- 
tive of little scientific advantage, because, until 
lately, balloons had been employed merely for 
exhibition, or for the purpose of public entertain- 
ment. It was, however, hoped that by the establish- 
ment of this society the subject might take its 
standing among the sciences. Even in its present 
stage the science was by no means barren of resources, 
for what had recently been done at the instigation 
of the British Association had shown how little 
was known concerning atmospheric currents, tem- 
perature, and the phenomena of storms, a thorough 
knowledge of which might lead to weather predic- 
tions, which would be highly beneficial to mankind. 
A chief branch of inquiry would be the mechanical 
expedients for facilitating aerial navigation, and 
when it was considered that the act of flying is 
not a Vital condition, -but purely a mechanical 
action, it was remarkable that no correct demon- 
stration had ever yet been given of the combined 
principles upon which flight is performed.” 

Apart from the mis-spelling of the president’s title, 





a common error—there is nothing in this paragraph to 
catch particularly the eye of the reader of 80 years 
later. To appreciate it properly, it is necessary 
to know something more of that meeting on 
January 12, 1866, and of the people who constituted 
it, and in particular, the results that accrued. 
Some of this essential background has been provided 
in the brochure, The Royal Aeronautical Society, 
which the secretary of the Society, Captain J. 
Laurence Pritchard, has prepared from the records 
of the Minutes and his own close contacts with 
leading personalities in the development of air 
transport. From this booklet, which was distri- 
buted to the guests at the 80th anniversary dinner, 
recorded on page 63, it is possible to reconstruct a 
more accurate picture of that modest beginning. 

The Minutes of the Council, the opening sentences 
of which were reproduced by Captain Pritchard in 
facsimile, are headed “‘ The Aéronautical Society 
of Great Britain’ (thereby establishing the “‘é ” 
which our paragraph missed, and the Society 
eventually abandoned) and record that: “At a 
meeting held at Argyll Lodge Campden Hill the 
12th January 1866 His Grace The Duke of Argyll 
presiding; Also present Mr. James Glaisher, 
Dr. Hugh W. Diamond [not Drummond], Mr. F. H. 
Wenham, Mr. James Wm. Butler and Mr. F. W. 
Brearey . . .”” it was “‘ Resolved that it is desirable 
to form a Society for the purpose of increasing by 
experiments our knowledge of Aeronautics and for 
other purposes incidental thereto and that a Society 
be now formed under the title of the “‘ Aeronautical 
Society of Great Britain” to be supported by 
annual Subscriptions and Donations.” From this 
verbatim transcript the interesting fact is revealed 
that there were no more than six persons present 
at the meeting and that four of those named in our 
paragraph were appointed to office in their absence. 
Happily, they all agreed to serve and, according to 
the first annual report, were joined by another 
vice-president—Lord Dufferin and Claneboye—and 
several more Council members. 

Having thus noted the emergence of the new 
society, however, ENGINEERING appears to have 
taken no further notice of it for some time; a 
matter for some regret, as the secretary, Frederick W. 
Brearey, was a man of vision and energy, and 
evidently possessed considerable powers of persua- 
sion, for he induced his Council to sponsor, in June, 
1868, the first aeronautical exhibition ever held in 
this country. The venue was the Crystal Palace 
and there were some 77 exhibits, including 16 entries 
for the prize of 1001. offered by the Society for the 
engine with the best power/weight ratio. The 
prize was won by one of the two steam engines 
entered by John Stringfellow, which drove the 
twin propellers of his triplane model. The model 
was supported from a horizontal wire, and, as one 
of the jurors wrote in his report, “ It was seen by 
several that after a certain velocity had been 
attained the machine left the support of the wire 
and rose up.” Zerah Colburn, who founded 
ENGINEERING, was still in control at that time, 
but seems to have missed this outstanding oppor- 
tunity to exercise his descriptive talents; at all 
events, we can find no mention of the exhibition in 
the volume for that period. 

A feature of the new Society’s membership, 
apart from its small numbers, was the high technical 
and scientific quality of many of the more prominent 
members, and the genuine urge that they evinced to 
advance the study of their subject. Incidentally, 
Captain Pritchard makes a point of some interest 
to numerologists, mentioning that, in the 80 years 
of its existence, the total on the Society’s roll has 
increased exactly 80 times, from 65 to 5,200. 
Another point of some significance is the amount 
of serious experimental work that had been carried 
out by enthusiasts individually, and the apparently 
slow diffusion of knowledge of what had been done 
and thought many years before. Stringfellow’s 
model, for instance, had been tested in 1847, 21 
years before the exhibition brought it into pro- 
minence ; and there was ro lack of “experts” 
to declare that the heavier-than-air machine was 
an absurd conception, although reasoned argu- 
ments to the contrary had been put forward by 
John Wilkins, a couple of centuries earlier. 

As mentioned previously, the quality of the 
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membership of the Royal Aeronautical Society 
(the prefix “Royal” was granted in 1918) 
has always been such as to command respect. 
James Glaisher, who died in 1903 at the age of 94, 
contributed much to the science of meteorology. 
Francis Herbert Wenham, who was scientific 
adviser to Ross and Company, the makers of 
scientific instruments, and also introduced great 
improvements in gas lighting, delivered a classic 
paper at the first public meeting of the Society, 
his subject being “ Aerial Locomotion and the 
Laws by which Heavy Bodies impelled through 
Air are Sustained.” Under the auspices of the 
Society, too, and with the aid of the experimental 
fund which the Council had established in 1870, he 
made the first wind-tunnel experiments, the tunnel 
being constructed in the engineering works of 
John Penn and Sons at Greenwich—a connection 
which, it may be supposed, was probably influenced 
by the fact that Glaisher, who was the Society’s 
treasurer, was chief superintendent of the Magnetic 
and Meteorological Department at Greenwich. 

Despite many handicaps, usually financial, 
the Society continued to attract to itself a steady 
influx of new members who possessed the pioneering 
spirit and the means to demonstrate it ; and before 
many years had elapsed they were engaging in 
vigorous controversy in the columns of the technical 
Press as well as in their own meetings. Horatio 
Phillips, Hiram Maxim, Lawrence Hargrave, and 
others who were able to back their opinions with 
experimental evidence were frequent contributors 
to our own correspondence columns in the ‘nineties 
and the early years of the present century, and no 
doubt this extra publicity aided the objects for 
which the Society had been founded; but funds 
continued short, and Major B. F. S. Baden-Powell, 
honorary secre from 1897 to 1900, financed 
the publication of their Journal out of his own 
pocket. On the pioneer work of Hargrave in 
Australia, Captain Pritchard comments that it 
“has yet to be assessed at its proper worth”; in 
which connection we may refer to an article by 
Cecil W. Salier, in The Australian Quarterly of 
March, 1940, entitled “‘ Lawrence Hargrave : Myth 
and Fact in Aeronautical History,” which was 
reprinted on page 5 of our 150th volume (1940). 

The Society’s Gold Medal was instituted in 1909, 
and the first presentation was to the brothers 
Wilbur and Orville Wright, but, as a source of 
valuable contributions to the literature of flight, 
the best thing the Society has done will be generally 
held to be the foundation, in 1912, of the Wilbur 
Wright Memorial Lecture, claimed with justice 
to be “the most famous lecture in aviation.”” The 
first lecture was given by Horace Darwin, F.R.S., 
in May, 1913, and it is a matter of legitimate pride 
to the Society that this annual event has been 
held without fail in spite of all the difficulties of 
two wars—even, as Captain Pritchard records, “‘ on 
that memorable day in May, 1940, when the fall of 
France was imminent and the invasion of Britain 
appeared likely.” We also have vivid recollections 
of that particular Wilbur Wright Lecture ; it was 
delivered by Dr. H. Roxbee Cox, and was entitled 
“Looking Forward: Prolegomena for a Detailed 
Study of the Future of British Civil Aviation.” 
Perhaps the lecturer himself may have wondered, 
as he gave it, whether there was to be a future at 
all for British aviation, civil or military. Some of 
his audience certainly did; but somehow the fall of 
France, bad shock as it was, proved to be less of 
a blow to morale than the anticipation of it, and in 
August, 1940, ENGINEERING reprinted the lecture 
without, so far as we recall, any editorial qualms. 

The future of British civil aviation is once again 
the subject of controversy and not a little doubt 
on the part of those who preferred the abandoned 
scheme for its development to the Government plan 
recently disclosed to Parliament and the country. 
There can be no doubt, however, that, irrespective 
of the method of organisation and operation, there 
will be technical problems in plenty to be faced and 
solved ; and that, in the discussion and solution of 
these problems, the Royal Aeronautical Society as 
a body, and its distinguished membership as 
individuals, will find increasing cause to applaud 
the foresight of that little band who met in Argyll 
Lodge on January 12, 1866. 





COAL PROCESSING. 


It has been stated many times that the financial 
situation of this country can be placed on a satis- 
factory basis only by the increase of its exports 
to a figure substantially higher than any which 
has been achieved in the past. This is, no doubt 
true, but the light-hearted way in which the asser- 
tion is frequently made suggests inadequate recog- 
nition of the industrial issues involved. Modern 
manufacturing methods, in many spheres of work, 
demand large-scale operations for the best efficiency. 
This may well involve amalgamations of individual 
interests and the formation of large industrial com- 
bines, or, at. least, the interworking of independent 
companies. In some types of manyfacture, con- 
siderable progress has been made in these directions ; 
in others, little has been done. It is of interest and 
importance to remember that such developments in 
this direction as have been made have been opposed 
on doctrinal grounds by the political party now in 
power, which has held that what are described as 
“trusts” and “ cartels’ have come into existence 
only with the idéa of exploiting labour and the 
consumer. Whether a situation in which the 
essential volume of exports can be attained only 
by employing every possible refinement of manu- 
facturing method, involving large capital expendi- 
ture and wide overall controls, will modify this 
point of view time will show. These reflections are 
suggested by a report of the Coal Processing Panel 
of the Northern Industrial Group. In its conclu- 
sions, the report states that the various develop- 
ment schemes it proposes “ will not be successful 
unless adequately co-ordinated.’ This is a direct 
implication that large and broad-based industrial 
organisations will be necessary. 

The Northern Industrial Group, the offices of 
which are at 9, Eldon-square, Newcastle-upon-Tyne, 
was formed in 1943 to encourage and assist in the 
development of industries in the North-East Coast 
area. Various technical panels have been set up, 
and the first and second reports of that dealing 
with coal processing industries have now been 
published. The two reports are contained in a 
single pamphlet (price 6d.) and they may con- 
veniently be treated as one document. Throughout 
the reports consideration is given to the effect of 
measures proposed in increasing employment in the 
area. It is pointed out, for instance, that the 
considerable development in the gas industry, which 
is advocated, would not in itself greatly increase 
the number of men engaged, as employment is 
given ‘for only one person for every 160 tons of 
coal or thereabouts treated per annum.” This con- 
sideration of the relation between schemes put 
forward and direct employment is a reflection of 
a legitimate interest of the panel, but it is clear 
that the indirect effect of increased gas output, which 
can only be based on increased consumption, may 
represent much greater increase in employment 
than is likely to be shown by the carbonisation 
industry itself. 

It is considered that ultimately there may be 
radical changes in gas-making methods and that 
research may result in the development of processes 
for the complete gasification of coal and coke, but, 
as an immediate measure, the construction of a 
gas grid in the North East is advocated. This might 
result in reduced prices for gas supplied for industrial 

and, in view of the high cost of solid fuels, 
would encourage the use of gas in light industries. 
There is nothing novel or experimental in the idea 
of a gas grid; such installations are already in 
successful operation in other areas, and by linking 
up town-gas works with coke-oven plants, not only 
enable gas-works plants to be operated more 
economically, owing to the diversified load factor, 
but utilise important supplies of surplus crude gas. 
The bare skeleton of a gas grid already exists in 
the North East. Nine major batteries of coke 
ovens are already supplying crude gas to ten gas 
undertakings. Some 65 miles of crude-gas mains 
are in use. They have not been laid down in 
accordance with a regional plan, but it is considered 
that the main lines of a grid could be provided by 
the installation of another 42 miles, at a cost of 
about 250,000). The provision of a purified-gas 
grid for distribution, would require some 70 miles 





of line, costing about 350,000/. Neither of these 
is a large sum and the panel certainly makes a 
strong case for the installation of the grid. It may 
well be, however, that nothing will be done pending 
disclosure of the Government’s reaction to the 
Heyworth Committee report.* 

The most important direct industrial recommen- 
dations made in the reports are concerned with the 
establishment of chemical industries in the area. 
Coal, it is stated, “‘ must in the future be regarded 
more as a chemical starting point and less as a fuel.” 
Coal is the only indigenous source of hydrocarbons 
in this country which, however, is far behind 
some other countries in ability to convert it into 
plastics and organic chemicals. The immensity 
of the task of building up a really large industry 
of this type, based on coal, is realised, but it is 
suggested that a modest start could be made in the 
North East in several ways. An initial handicap 
is that ‘this country is extremely poor, in com- 
parison with America, in highly-skilled technologists 
capable of designing and operating complex plants 
for cracking, distillation, polymerisation, and 
substitution of hydrocarbon gases.” This state- 
ment may be true, but the reason for this is clearly 
the absence of a large-scale industry in which 
* highly-skilled technologists ” can obtain the neces- 
sary experience. If such a chemical industry can 
be built up, the supply of trained technical men will 
grow with it. It is admitted that coal and coke 
are not such convenient sources of hydrocarbons as 
is petroleum, but this is a handicap which must be 
faced. In the present economic position of this 
country, it is necessary to use the native raw 
materials that are available. 

Among chemical industries which might be 
developed is the manufacture of ethylene from coke- 
oven gas. Plants might be installed at the larger 
coke ovens. Each 1,000 million cub. ft. of gas 
would yield 700 tons of ethylene, together with 
5,000 tons of methane, 2,300.tons of carbon monoxide 
and 1,200 tons of hydrogen. One coke-oven instal- 
lation in the County of Durham has already 
arranged to extract ethylene from its gas by frac- 
tional liquifaction, but permission has not yet been 
obtained for construction to proceed. It is stated 
that figures for the cost of extraction of ethylene 
from coke-oven gas by the liquefaction process 
are not available, but large-scale operation would 
probably be necessary. A new method of recovering 
ethylene and propylene from such gas by passing 
it over a bed of activated charcoal has been worked 
out in the United States. This should be considered 
in connection with any projects undertaken. The 
ethylene recovered could be used in the production 
of polythene, ethylene glycol, ethyl chloride, styrene, 
vinyl chloride, and a number of other substances. 
It is also considered that the North East provides 
one of the most suitable areas in the country for the 
production of hydrocarbons and oils by the Fischer- 
Tropsch process. It is clear that these proposals, 
here very briefly summarised, would require large 
capital expenditure and the amalgamation, or close 
interworking, of various industries. The extent 
to which they are likely to be acted on will depend, 
to a major extent, on the freedom accorded to 
private enterprise. 

The reports contain a further interesting proposal 
in connection with power generation. It is pointed 
out that there is no major power station between 
Dunston and Edinburgh, and that there is a quantity 
of potentially-useful fuel in the Northumberland 
coalfield which is wasted, as it is unfitted to bear 
transportation to any distant point of utilisation. 
Some two per cent. of the output of a colliery produc- 
ing hard steam coal is below ;4, in. in size. Much 
of this is lost, particularly when wet cleaning is 
practised. The current make of slurry is 218 tons 
a day and accumulated stocks amount to half-a- 
million tons. By far the greatest proportion is pro- 
duced within a radius of eight miles of Blyth, and the 
proposal is that a power station should be built to 
use this material. It is not suggested that slurry is 
directly suitable for steam raising, but it may be 
readily cleaned by froth flotation, reducing the ash 
content on a dry basis to 17 per cent., and producing 
a material which, mixed with washed slack, would be 
suitable for pulverised-fuel firing. 


* ENGINEERING, vo}. 160, page 497. 
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NOTES. 


THe New Year Honovrs Last. 


On page 15, ante, we drew attention to the 
awards made to engineers and scientists figuring in 
the New Year Honours List, issued on January 1, 
but, owing to lack of space, we were not able to 
refer to awards below the distinction of C.B.E. 
We now give a list of recipients of the O.B.E., given 
in the first portion of the Honours List and also in 
the final instalment, published on January 9. 
Among the new Officers of the Order of the British 
Empire are Mr. B. P. Arrowsmith, superintendent 
engineer, Port Line, Limited; Mr. A. T. Barnard, 
A.M. Inst.C.E., Principal Director, Small Arms 
Ammunition, Ministry of Supply ; Dr. J. P. Baxter, 
A.M.1.Chem.E., consultant on atom bomb research, 
Department of Scientific and Industrial Research; 
Lt.-Col. G. C. M. Bone, M.I.Mech.E., R.E.; Mr. 
W. L. Boon, M.I.Mech.E., member of the Fuel 
Efficiency Committee; Mr. J. Bradley, B.A.I. 
(Dublin), A.M.Inst.C.E., Senior Scientific Officer, 
National Physical Laboratory; Mr. C. W. Cassé, 
M.Inst.C.E,, M.I.Mech.E., Waterworks and Mecha- 
nical Engineer, Public Health Department, United 
Provinces, India; Captain F. J. E. China, B.Sc., 
F.R.LC., member, Fuel Mixtures Committee, 
for services to the Petroleum Warfare Department ; 
Dr. D. G. Christopherson, M.Sc., Senior Scientific 
Adviser, Research and Experiments Department, 
Home Office ; Dr. R. Cockburn, M.Sc., Superinten- 
dent, Telecommunications Research, Ministry of 
Aircraft Production ; Mr. E. R. Davies, Director of 
Research, Kodak, Limited; Mr. A. Davis, 
M.1.Mech.E., M.I.N.A., director and general mana- 
ger, John G. Kincaid and Company, Limited, 
Greenock ; Mr.'1. Denness, M.I.Mech.E., A.M.I.E.E. 
Superintendent, Royal Small Arms Factory, Enfield 
Lock; Major Francis Durkm, A.M.Inst.C.E., 
Borough Engineer, West Hartlepool; Mr. E. H. 
Edwardes, A.M.I.E.E., managing director, Lanca- 
shire United Transport and Power Company, 
Limited; Mr. H. Firth, M.Inst.C.E., Divisional 
Engineer, London County Council; Dr. O. R. 
Frisch, Principal Scientific Officer, Directorate of 
Atom Bomb Research, Department of Scientific 
and Industrial Research; Dr. C. Gordon, M.Sc., 
F.R.S.E., Principal Scientific Officer, Air Ministry ; 
Mr. A. T. Green, F.R.I.C., Director, British Refrac- 
tories Research Association; Mr. C. E. A. Griffin, 
works manager, S. Smith and Sons (England), 
Limited ; Mr. W. H. Haile, M.Inst.C.E., Engineer, 
Trent Catchment Board ; Mr. T. Hands, manager, 
British Thomson-Houston Company, Limited, Wil- 
lesden Works; Mr. C. A. W. Harmer, director, 
Pye Radio, Limited ; Dr. G. B. Harrison, Director 
of Research, Ilford, Limited ; Professor K. A. Hayes, 
B.Sc. (Eng.), Military College of Science; Mr. 
W. Q. Henriques, M.I.Mech.E., M.I.N.A., director, 
Clarke Chapman and Company, Limited ; Captain C. 
Higgins, M.I.E.E., joint manager, General Electric 
Company, Limited, Shaw Factory; Mr. J. L. 
Hilton, M.I.Mech.E., chief engineer, Hoffman 
Manufacturing Company, Limited; Mr. C. L. 
Hinings, F.R.Ae.S., Superintendent, Royal Air 
Force Aero Engine School, Rolls-Royce Limited ; 
Mr. W. Hood, A.M.Inst.C.E., Chief Engineer, Great 
Indian Peninsula Railway, Bombay; Mr. A. G. 
Ingham, A.M.Inst.C.E., F.S.1., Chief Engineer and 
Surveyor, Department of Agriculture for Scotland ; 
Mr. J. Macey, M.B.E., Superintending Electrical 
Engineer, Dockyard Department, Admiralty ; Col. 
F. H. Maclennan, A.M.1.Mech.E., R.E.; Col. A. G. 
McDonald, T.D., B.Sc. (Eng.), A.M.Inst.C.E., 
A.M.I.E.E., R.E.M.E.; Mr. G. V. Mathieson, 
Shief Drainage Engineer, Ministry of Agriculture ; 
Mr. S. Mehew, A.M.Inst.C.E., County Surveyor, 
Derbyshire ; Mr. C. J. Minter, City Engineer, York ; 
Mr. A. H. Mumford, M.I.E.E., Staff Engineer, 
Engineer-in-Chief’s Office, G.P.O.; Mr. G. C. 
Pearson, M.Inst.C.E., Engineer-in-Chief, Birming- 
ham Corporation Gas Department; Dr. W. G. 
Penney, Principal Scientific Officer, Directorate of 
Atom Bomb Research ; Dr. A. Pickworth, M.I.N.A., 
Principal Surveyor, Lloyd’s Register of Shipping, 
Sunderland; Mr. A. H. Ridgwell, A.M.I.N.A., 
joint, proprietor, William , London; Mr. 
F. H. Rolt, M.B.E., B.Sc., A.C.G.I., M.I.Mech.E., 





Principal Scientific Officer, National Physical 
Laboratory ; Dr. R. J. Sarjant, A.R.C.Sc., D.LC., 
member, Fuel Efficiency Committee; Dr. J. H. 
Schulman, Assistant Director of Research, Depart- 
ment of Colloid Science, University of Cambridge ; 
Mr. W. Scott, J.P., i director, Jarrow 
Metal Industries, Limited ; Lt.-Col. H. B. Somer- 
ville, B.Eng., M.I.E.E, Royal Corps of Signals ; Mr. 
J. W. Sutton, A.M.Inst.C.E., A.M.I.Mech.E., Engi- 
neer to Dover Harbour Board; Lt.-Col. F. L. 
Turnbull, M.I.Mech.E., R.E.M.E.; Mr. James 
Turnbull, M.I.N.A., assistant to Chief Surveyor, 
British Corporation Register of Shipping and 
Aircraft, London; Major V. Turner, M.Inst.C.E., 
Borough and Waterworks Engineer, Rotherham ; 
Mr. J..H. Wears, works manager, English Electric 
Company, Limited ; Dr.G.G. W. Webster, M.I.N.A., 
Principal Surveyor for Scotland, Lloyd’s Register of 
Shipping; Professor J. R. H. Whiston, Military 
College of Science ; and Mr. A. Whitaker, M.I.E.E., 
chief engineer (physicist), Nash and Thompson, Ltd. 


THe Royat AERONAUTICAL SOCIETY. 


The eightieth anniversary of the foundation of 
the Aéronautical Society of Great Britain, now the 
Royal Aeronautical Society, was celebrated by a 
dinner given at the Guildhall, London, on Friday, 
January 11, the President, Sir Frederick Handley 
Page, C.B.E., occupying the chair. The President 
first read a message from H.M. the King, who is 
Patron of the Society, acknowledging the lead they 
had taken and the importance of their work. 
Congratulatory messages from the Prime Minister, 
the Rt. Hon. C. R. Attlee, Mr. Winston Churchill, 
O.M., and Mr. Orville Wright were also read. The 
toast of the Royal Aeronautical Society was pros 
posed by the Rt. Hon. John Wilmot, M.P., Minister 
of Supply and Aircraft Production, who observed 
that, though little more than 40 years had elapsed 
since the first flight by the brothers Wright, the 
flying of the Atlantic was now a commonplace. 
Last summer, he said, American Transport had 
flown from 5,000 to 6,000 men a month across the 
Atlantic, and since October our own Transport 
Command had carried 125,000 men each month on 
scheduled services alone. Great scientific and 
industrial efforts had been made during the war, 
and experimental advances were brought continually 
to the touchstone of practical tests in sorties against 
the enemy. In peace, however, the daily practical 
test was in the field of civil aviation and to this we 
must look primarily for the verdict on safety, 
reliability, economy, speed and comfort. Means of 
transport, Mr. Wilmot concluded, had always been 
a characteristic product of a civilisation and a 
significant factor in its evolution. Flying was 
potentially one of the largest single factors in 
achieving the unity of peoples without which we 
must perish. The response to the toast was made 
by the President, who said, in the course of his 
remarks, that the Society must ensure that anyone 
with sufficient brains to make a real contribution 
to the knowledge of aviation should be given the 
chance to be trained and enter the aeronautical 
industry. Lord Brabazon of Tara, M.C., proposed 
the toast of ‘‘ The Guests,” for whom Lord Winster, 
Minister of Civil Aviation, responded. A reception 
held at the Society’s premises, 4, Hamilton-place, 
London, W.1, on Saturday, January 12, concluded 
the anniversary celebrations. 


Tue DEVELOPMENT OF ELEcTRICITY SUPPLY. 


On the outbreak of war, the Electricity Commis- 
sioners suspended publication of statistics relating to 
electricity generated by authorised undertakers in 
Great Britain. Detailed figures are not yet avail- 
able, but some information on overall totals has been 
disclosed. The total of units generated in 1933 was 
13,562 million and by 1939 this had steadily grown 
to 26,409 million. The war years showed a con- 
tinuous increase and by 1943 the figure of 36,654 
million had been reached, to be followed by 38,354 
million in 1944. This latter figure is subject to 
revision. Up till September of this year there was 
some indication of a fall in output, reversing a 
tendency which had continued since 1933. A further 
indication of progress in the supply industry is 
given by returns of loans sanctioned by the Elec- 
tricity Commissioners. As was to be expected, the 


total amounts in the various years show considerable 
variation, depending on the works put in hand. 
In 1938-39, the total loans to public authorities and 
the Central Electricity Board amounted to 
25,288,8051., but no part of this total was shared 
by the Central Board. In 1939-40, the total was 
19,900,8151., of which 1,000,000/. represented a 
loan to the Central Board for civil defence. A 
similar item appeared in the figure for 1940-41. 
The lowest overall total in the war years was 
5,363,9531. in 1943-44, but this was followed in 
1944-45 by the highest, amounting to 30,362,8181. 
This latter figure includes loans of 20,323,3831. to 
public authorities for the purchase of generating 
plant, indicating that much deferred extension 
work is being put in hand. Various items included 
in the totals are 3,180,0001. to the North of Scotland 
Hydro-Electric Board and some 850,0001. to public 
authorities for the purchase of undertakings. A 
non-electrical loan is 360,0001. to the Fulham Cor- 
poration for the purchase of four colliers. 


THE ImpERiAL COLLEGE VacaTION Work SCHEME. 


The eleventh annual report on the operation of the 
vacation work scheme operated in connection with 
the Imperial College of Science and Technology, 
South Kensington, covering the year ended October, 
1945, shows that the scheme continues to be 
appreciated by the students and by the firms who 
place at their disposal facilities to obtain works 
experience during the summer vacation. The 
number of students registered was a few less than 
in the preceding year—467, as against 477—but 
the number of firms offering places increased from 
214 to 230, and the total hours worked by the 
students from 2,206 to 2,377. Of the 467 students, 
132 were from the Royal College of Science, 31 from 
the Royal School of Mines, 227 from the City and 
Guilds College, and 77 took the opportunity to 
obtain some practical experience before entering 
on their college courses. The report refers to the 
great interest taken in the conference on “ Industry 
and University Education,” held at Imperial Insti- 
tute in December, 1944, mentioning that, when the 
full report of the proceedings was published, requests 
for copies were received from India, Australia, 
New Zealand, Sweden, the United States, Mexico, 
and the British Embassy at Moscow. This con- 
ference was the subject of an article on page 132 of 
our 159th volume (1945). It has been found that, 
in many ways, the contracts afforded by the vacation 
work scheme have aroused and maintained indus- 
trial interest in the work of the various colleges. 


Tue Roya SratisticaL Socrery. 


The growing use of statistical methods in industry, 
especially in the form of “ quality control,” has 
led to a development in the functions of the Royal 
Statistical Society which should be of interest to 
production engineers, namely, the formation of an 
Industrial Applications Section and an associated 
Research Section. For some time before the war, 
there was an Industrial and Agricultural Research 
Section, but its activities were suspended at the 
outbreak of hostilities. In 1942, however, there 
was introduced an Industrial Applications Group, 
which held 17 discussion meetings in London in the 
course of the succeeding three years, and it is to 
put this Group on a more permanent basis that the 
new Industrial Applications Section has been estab- 
lished. It will be concerned with all applications 
of statistical technique to industrial research, 
development and manufacture, including inspection, 
and will be organised in local Groups, which may 
be formed wherever there is evidence that sufficient 
support will be forthcoming. Three such Groups 
have been formed already, in London, Birmingham 
and Sheffield, and another is in process of formation 
on the North-East Coast. Membership of the 
Section is open to all interested persons who are 
approved by the Section Committee, an annual 
subscription of 10s. being payable by those who 
are not Fellows of the Society. Further information 
may be obtained on application to the assistant 
secretary of the Royal Statistical Society, at 4, 
Portugal-street, London, W.C.2. The honorary 
secretary of the Industrial Applications Section is 
Mr. W. J. Jennett, General ‘Electric Company, 





Limited, East-lane, North Wembley, Middlesex. 








64 


ENGINEERING. 


JAN. 18, 1946. 








‘ 


LETTERS TO THE EDITOR. 


THE PAY OF SKILLED TRADESMEN. 
To THe Eprror or ENGINEERING. 


Str,—Many of your readers will be pleased to see, 
in your issue of January 4, that your correspondence 
columns form a link between the professional and 
the lay public. It is an excellent thing for the lay- 
man to see at first hand, in a technical journal, 
what kind of problems are causing anxiety among 
technicians to-day ; but it is a rare thing—I may 
almost say, comparable with any of the wonders of 
the deep—to see an upper-deck officer interesting 
himself in doing justice to the engine-room rating 
vis @ vis the ordinary seaman. I notice that your 
correspondent, Commander H. E. Guerrier, is on 
the Retired List, and from my personal knowledge 
of officers of what is still called the Military Branch 
it may be assumed, I think, that there is at least 
as much in his interest in skilled tradesmen as meets 
the eye. He will not be the first to have done so, 
if on retirement he has taken up business and 
discovered, by studying profits, that in business it 

pays to reward skill. 

Technical proficiency and practical: skill in these 
days tend to be smothered by the very multitude of 
mechanical contrivances in common use, so that 
skill is thought to be commonplace, and the division 
is now seen as between the administration of an 
organisation and the rest of the organisation. 
Whereas during Britain’s ascendancy in the early 
years of the Industrial Revolution there was a vast 
difference made between the labourer and the skilled 
artisan, the distinction now in all great national 
and international organisations tends to be between 
the functional unit—be it a fleet of ships, a group of 
factories or a producing and marketing combine— 
and the governing bureaucracy. 

It is important that all non-technical employers 
of technicians should realise the cost of acquiring 
technical skill, which cannot be reduced simply by 
not paying for it. Nodoubt, as regards the Services, 
it would be excellent if this understanding were 
more often associated with officers in administrative 
positions; for ideas associated with the Retired 
List are frequently, as in Lord Dundonald’s case, 
when he was finally reduced to entering Parliament 
and exposing the wrongs of the Navy of his day, the 
very opposite of the view of the governing bureau- 
eracy. 


Yours faithfully, 
MicHakEt Brmxrn, 
Lt., R.N.V.R. 
Adventure, 
Liphook, Hants. 


January 5, 1946. 


To THE Eprror or ENGINEERING. 


Sir,—Industry as a whole is vitally concerned 
with the common-sense aspect in regard to the 
question of pay for skill. Commander H. E. 
Guerrier, in your issue of January 4, asks ‘“‘ What 
is the incentive for men to become skilled if unskilled 
labour is as well paid?” I suggest that it would 
not be impossible, and that it would be advan- 
tageous, to grade “skill” in any craft on a suffi- 
ciently clearly defined basis for purposes of “‘ pay- 
ment ” to satisfy the demand for incentive. 

I suggest that the proper organisations to fix 
such grading limitations are the trades unions 
themselves. There is a clear difference between an 
“apprentice” and “tradesman.” There might 
well be definitions for separating the ‘“‘ tradesmen ” 
into a “ craftsmen ” group, a “ skilled tradesmen ” 
group and a “tradesmen ”’ group, the trades union 
affected deciding the dividing lines. The fact 
remains that there must always be an incentive 
offered to encourage progress 


Yours faithfully, 
Norman Lerru-Hay-Ciark, 
(Major). 
4, Dean’s Yard, 
Westminster, 8.W.1. 
January 7, 1946. 


STAINLESS STEELS FOR TURBINE 
BLADING. 


To THE Eprror oF ENGINEERING. 


Smr,—In response to my letter on page 16, ante, 
in your issue of January 4, Mr. Allsop, on behalf 
of the author of the paper, has kindly sent tensile- 
test results and I have pleasure in communicating 
his view of the stress-strain data which can be 
derived from them. 

The test measurements supplied are :— 


Austenitic 
Stainless Stainless 
Tron. Steel. 
(a) Maximum stress (or ulti- 
mate tensile stress), tons 
per square inch 42-7 45-2 
(6) Reduction of area 69-5 65-0 
Per cent. Per cent. 


(c) Elongation on 4 A and on 2, 4, 6, 8, 10, 12, 14 
and 16 d, where d = diameter of test bar. 

(d) The bars used for Fig. 2 of the paper were 
0-564 in. diameter by 2 in.; both diagrams 
are to the same scale, but the actual extension 
scale is not known. 

The nine pairs of elongations are tabulated under 
the heading of Measuredin Table I, herewith. 


| Austenitic Stainless 
Steel. 




















Percen- | Stainless Iron. 
Elon- 
oH Calcu | Mea | Cal Mea | 

: icu- - cu- | e 

lated. | sured. Wweor lated. | sured. Error. 
' | 

x, | | | | 
sv 30-3 32 —1:2| 66-3 67. «| —0-7 
2d 44-9 | 44-0 |40-9| 79-3 | 77-0 | +2:3 
4d | 28-7 31-5 |—-2-8| 64:3 | 64-0 | +0-3 
6d | 23-2 25-0 |-1-38| 59-3 | 58-5 | +0-8 
8d | 20-6 22-0 |—-1-4| 56-8 | 56-5 | +0-3 
10d 18-9 | 20-5 |-1-6| 55-3 55-0 | +0-3 
12d 17-8 18-5 |—0-7| 54:3 | 53-5 | +0-8 
14d 17-0 | 17-5 |-0-5| 53-6 52-5 | +1-1 
16d 16-5 | 17-0 |-0-5| 52-1 | 52-5 | —0-4 


| | | \ 








From the wealth of elongation measurements 
furnished, it is found, using the relationship for 
U.T.S. strain given in my previous letter, that the 
percentage elongation is given by :— 

Stainless Iron Elongation 


= = (0. ay. SS 0- - d 
Austenitic oP Lee Steel Elongation 
ee (0 493 +" si : (2) 


where d = diameter of bar and L = gauge length. 

The first term (0-124 and 0-493, respectively) 
in each case is the U.T.S. strain, and the second 
term is the necking extension divided by the gauge 
length. It is important to appreciate that this 
second term is in simple proportion to the diameter 
and in inverse proportion to the gauge length, 
whereas the U.T.S. strain (which is the important 
property of the material irrespective of its shape) 
is a constant for the material. To show how closely 
this strain analysis corresponds with the measured 


100 per cent. (1) 





100 per cent. 





TABE & 
| | Austenitic 
—— | Stainless Stainless 
| Iron. Steel. 
True break stress in tension, Fa tons = | 
square inch et “| 66-2 105-0 
iS. rain 
Heine ro Ue nie | | Oe 
Plastic failure strain, Sa = 
1 
1 + percent. Ra. '~| 7°28 1-86 
100 | 








results, the elongation calculated from the relations 
stated above is set down alongside the measure- 
ments. The error—that is, the difference of the 
calculated from the true measured result—is also 
given in each case in Table I. From these data it 
is also possible, in my opinion, to calculate the 
nominal stress-strain curve. Using the methods |” 
detailed in the paper on “ Plasticity” (January, 
1945, in the library of the Institution of Civil 
Engineers), the plastic character of the steels of 





Table I is defined by Table IT. 





By true stress, I mean the load divided by the 
actual cross-section, and by true strain is meant 
the extension divided by the original length. It 
should be noted that the U.T.S. strain is a true 
strain, but the necking “ strain” in the percentage 
elongation expressions is not. The only part of the 
of the bar subjected to the full plastic failure 
strain Sa is the very thin sequent at the middle 
of the ‘‘ neck,”’ which started as the original cross- 
section of bar and finished as the reduced cross- 
section which was measured to determine the R.A. 

The nominal stress 

oe 


“T+ 8.Sa 





(3) 


where ¢ = strain ratio = strain divided by the 
break strain S a, i.e., 8. Sa = strain. 

This would be very tiresome to calculate were it 
not for the fact that s is a ratio varying from 0 to | 
only, and m is a constant for a particular material 
and heat-treatment, so that tables and charts for 
a range of values of m can be used. 

Applying the writer’s views on “ Plasticity” to 
the two load-extension diagrams in Fig. 2 of the 
paper, it is assumed that the stainless iron and the 
Anka steel of the diagrams have the same values 
of Fa and Sa as calculated for the stainless iron 
and steel, for which Mr. Allsop provided measure- 
ments as detailed. It is a fact that the -plastic 
index m is sensitive to differences in heat treatment 
and cold work, and it is reasonable to expect the 
iron and steel of Fig. 2 to have plastic indices a 
little different from those calculated above, since 
the U.T.S. values are different. Given F a and 8S a, 


however, the value of m can be determined from 
U.TSS. (i.e., M.S.) 
as a™ . re (4) 
1+ s.Sa 


where 8, = strain ratio at U.T.S., te., 84.8, = 
U.T.S. strain. 

Reading the values of m from a diagram previously 
prepared, relating U.T.S., Fa and m, the stainless 
iron in Fig. 2 has an m value of 0-14 and the Anka 
steel of a little more than 0-40, from which the 
calculations in Table HI enable the scale of the 
diagrams to be determined. 











TABLE III. 
| Stainless Anka 
Iron. Steel. 
(a) U.T.S. from Fig. Mia es tons per 
square inch é --| 30-4 41-4 
(b) Plastic index, m om 0-14 0-40 
(c) sy. Sa = U.T.S. strain = = = 0-163 0-667 
(d) mae strain on 0-564 in. dia. x 
2 in., from second term of equations 
(1) and (2), respectively + 0-184* 0-170* 
(e) Elongation = [(e)+(d)] 100 per cent. 34-7 83-7 
per cent. | per cent. 
n, Ratio of elongation (e) of iron and Pajee 
Anka ° 
(9) Measurement of extensions in. Fig. 2 | 
of paper as printed by Institute of 
Marine Engineers, cm. . a 3-75 9-30 
(hk) Ratio of measurements = 1 2-48 








* N.B.—In fact, the necking strains will be less than these 
values since m is greater in each case. 


The calculations in Table III, to obtain the scale 
of the diagrams, show close coincidence. The 
seemingly very high elongation of the Anka bar 
is supported by the El. — 4VA (e.g, 0-564 in. dia- 
meter x 2 in.) of the stainless iron in Table I, 
i.e., 32 per cent. The Fig. 2 stainless iron appears 
to have an elongation of 34-7, and if this is a reason- 
able value, then since the diagrams in Fig. 2 are 
to the same scale, the elongation of the Anka steel 
is, in fact, 87 per cent., and not 83-7 per cent. 
The important point, however, is that the nominal 
stress-plastic strain curve to the U.T.S. can be 
calculated from the basic constants : 

Fig. 2 of Paper. 


Stainless 
Tron. Anka. 
Fa, tons per square inch 66-2 105-0 
ul ras bed 0-14 0-40 
Sa 2-28 1-86 


I bins made these calculations and the calcula- 
tions conform reasonably with the diagrams in 
Fig. 2 of the paper, using the scale of extension 
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as determined above. The agreement would be 
very slightly closer if the elastic deformation were 
added, and although the elastic deformation of 
ductile steels is negligible compared with the 
plastic deformation at high stresses (hence steel 
may be termed a predominantly plastic material as 
compared with cast iron or concrete, which are 
predominantly elastic), it is of importance for 
plastic strain analysis near the yield point. I 
should be pleased to suggest how to reduce calcu- 
lations to manageable proportions, should it be 
found that the elastic strain-stress line of stainless 
steel is curved, not straight, at high stresses. 

Of equal interest towards the safe design of turbine 
blades is the correlation of notch-bar values with 
tensile measurements. Recently, I examined test 
measurements on specimens cut from stainless-iron 
blades of a 22,500-kW set. The tensile specimens 
were 0-1 in. in diameter, with an effective gauge 
length of 1-4 in., and the notch bars were 8 mm.. by 
4 mm. cross section, with a saw cut 0-5 mm. wide 
and 0-8 mm. deep across the 8-mm. face, tested 
in a standard Izod machine. Using the method 
detailed in the paper “ Plasticity,” the calculated 
notch-bar values showed reasonable agreement with 
the measured values. 

It is of the greatest importance, in my view, to 
establish an understanding of the mechanism of the 
notch-bar test in relation to tensile and static 
hardness tests to endeavour to reach an under- 
standing why some turbine blades last 20 years 
or more and some do not. I would suggest that 
it is a delusion induced by overmuch dependence 
on the mathematical theory of elasticity to think 
that the answer depends on the solution of tri-axial 
and/or principal stresses and strains; and would 
recommend for research purposes tests along the 
following lines on some particular steel, the mecha- 
nical properties of which it may be desired to investi- 
gate closely. It is suggested to start with half a 
dozen bars of steel from the same batch, each 16 in. 
long and § in. in diameter ; to machine the middle 
10 in. to } in. diameter and lightly scribe or etch the 
middle 9 in. with rings } in. apart (for elongation 
measurements on various gauge lengths). Having 
ascertained the M.S. on one bar, measure the total 
strain-stress and the plastic strain-stress relation 
(thereby obtaining also the elastic strain-stress 
relation by difference) up to about 80 per cent. of 
M.S., and then pull the remaining bars to get 
autographic load-extension, elongation and reduc- 
tion of area. Then cut notch-bar specimens 10-mm. 
square from the grip ends, and other notch-bar 
specimens (of rectangular cross-section) from the 
stretched parts of the tensile bars. All notch-bar 
specimens should have saw cuts } mm. wide and, 
for convenience, a constant ratio of depth of cut 
to overall depth of specimen. Small tensile-test 
specimens should also be machined from some 
of the grip ends and some from the stretched parts 
of the original bars for further tensile tests (elonga- 
tion, reduction of area, and autographic). Brinell 
hardness of the various test pieces should be 
recorded. Some of the autographic tensile tests 
should be carried out at; the highest possible 
speed from no load to fracture, since plastic strain is 
a function of time as well as stress. 

It is suggested that a correlation exists between 
these various measurements and that it would be 
worth while to try to establish it. 

Yours faithfully, 
A. C. Vivian, M.Inst.C.E. 
Britannic House, 
Finsbury-circus, London, E.C.2. 
January 7, 1946. 





Tue INstiruTE OF Metats.—Professor N. F. Mott, 
F.R.S., of the University of Bristol, has accepted the 
invitation of the Council of the Institute of Metals to 
deliver the May Lecture for 1946. His subject and the 
date of the meeting will be announced later. 





SounpD EquieMENT.—Messrs. Ardente Acoustic Labora- 
tories, Limited, Guildford, have issued a series of leaflets 
dealing with the various public address, sound and inter- 
communication systems marketed by them. Many of 
these were used for a variety of purposes, both warlike 
and peaceful, during recent hostilities, and advantage has 
been taken of this in selecting illustrations of the appli- 
cations of the equipment. These include “ localised 
diffusion ” apparatus for use at railway stations. 





OBITUARY. 


MR. J. W. MEARES, C.I1.E. 


WE regret to record the death of Mr. J. W. Meares, 
C.I.E., which occurred at Bournemouth on Friday, 
January 11, at the age of 75. Mr. Meares was 
well known as a pioneer of electrical work in India 
and as an advocate of the use of water power for 
the generation of electricity. 

John Willoughby Meares was born at Shrewsbury 
in 1871, and was educated at Winchester and 
University College, London. He received his 
practical training at the Llanelly and Chelmsford 
works of Messrs. Crompton and Company, Limited, 
and then for a time held a position with the Hove 
Electric Lighting Company. When 25 years of age, 
he went to India to take up an appointment 
with Messrs. Kilburn, and under them was responsible 
for a small hydro-electric scheme for the lighting 
of Darjeeling. In 1898, he was appointed Electrical 
Engineer to the Government of Bengal. While 
holding this position he was officially concerned with 
the introduction of electricity supply into Calcutta. 
His advice was sought by other provinces than 
Bengal and he was responsible for the introduction 
of electricity supply into Burma and Assam. He 
also played a leading part in drafting the Bill which 
became the Indian Electricity Act, 1903, and con- 
tained provisions which envisaged the transmission 
of power over long distances from remote hydro- 
electric stations. 

In 1904, Mr. Meares became the first Electrical 
Adviser to the Government of India, with a staff of 
subordinate electrical inspectors in the Presidencies 
and larger Provinces. In this position his duties 
were concerned largely with the administration of 
public electricity supply, though on two occasions 
he visited Hyderabad and Ceylon to report on 
various projects for the use of water power. He was 
also responsible for the drafting of the Indian Elec- 
tricity Act of 1910, and for carrying out the hydro- 
electric survey of India in collaboration with Mr. 
G. T. Barlow. In 1910, and again in 1914, he 
officiated as Controller of Patents, in addition to his 
other duties. Some time after the 1914-18 war, 
certain political changes led to the abolition of the 
post of Electrical Adviser. Meares therefore retired 
in 1924, having been made a Companion of the Order 
of the Indian Empire for his services. 

Meares was elected a member of the Institution of 
Civil Engineers in 1908. His connection with the 
Institution of Electrical Engineers began in 1894, 
when he was elected an associate. He was trans- 
ferred to the class of member in 1898. He had 
served as chairman and secretary of the Local 
Centre in India. He was also.a member of the 
Indian Institution of Engineers and a Fellow of the 
Royal Astronomical Society. He was the author of 
several books, including The Law Relating to Elec- 
trical Energy in India and Electrical Engineering 
Practice, which he wrote in collaboration with Mr. 
R. E. Neale. 





CURRENT STANDARD SPECIFICATIONS FOR ALUMINIUM. 
—Many new specifications covering aluminium and its 
alloys have been issued in recent years, and, so as to 
afford a concise record for the convenience of consumers, 
the British Aluminium Company, Limited, Salisbury 
House, London Wall, London, E.C.2, have issued a 
publication in which are collected all current standard 
specifications issued by the British Standards Institution 
and the various Government departments. The specifica- 
tions included comprise the official aircraft specifications 
issued by the British Standards Institution, all of which 
bear the code letter “‘L” (for example, 2L33); the 
D.T.D. Series, issued by the Directorate of Technical 
Development of the Air Ministry; the B.S./S.T.A.7 
Schedule issued for the Superintendent, Technical Appli- 
cations of Metals, Ministry of Supply, by the British 
Standards Institution ; the British Standards Institution 
general engineering series for civil use ; and the L.A.C. 
specifications, compiled by the Light Metals Control, 
which cover the use of secondary casting alloys. The 
data, given in the publication, are arranged in tabular 
form ; the specification number is first given, then follow 
the nominal composition of the alloy, the specification 
limits for the ultimate tensile stress, the 0-1 per cent. 
proof stress, and the elongation. The condition of the 
alloy for testing, namely, whether as-cast, heat-treated, 
solution heat-treated, or artificially aged, is also stated. 





THE GAUGE AND TOOL 
MAKERS’ EXHIBITION. 
(Continued from page 44.) 

WE continue below our description of some of 
the exhibits at the Gauge and Tool Makers’ Exhibi- 
tion at the New Hall, Vincent-square, 8.W.1. This 
exhibition, organised by the Gauge and Tool 
Makers’ Association, Standbrook House, Old Bond- 
street,* W.1, closes to-day, Friday, January 18. 


One exhibit on the stand of Messrs. Brookside 
Engineers, Limited, 36, Bridge-road East, Welwyn 
Garden City, Herts, might appear to have only a 
limited application, as it is an example of a machine 
designed to facilitate the inspection of 20-mm. 
cannon shell. Although it was developed for this 
special function during the war, however, it is clear 
that, with appropriate modifications, the machine 
can be readily adapted to handle components of 
practically any type in less specific mass-production 
commercial work. Iu one particular ammunition 
factory the parts were measured in six dimensions, at 
one operation, at rates up to 900 components per 
hour. The machine is shown in Fig. 5, on page 66, 
as seen from the operating side, while Fig. 6 shows 
it as seen from the back, with part of the protective 
casing femoved. Although the machines are manu- 
factured by Messrs. Brookside Engineers, Limited, 
the actual design was due to the Metrology Division 
of the National Physical Laboratory, Teddington, 
and is based on Solex patents. There is, indeed, on 
the stand of the National Physical Laboratory, a 
later version of the gauge incorporating pedal con- 
trol of the work-carrying slide, which speeds up 
production still further, and on this stand the 
principles of operation are clearly explained by 
diagrams. It should also be recorded that Messrs. 
Brookside Engineers, Limited, are enabled to display 
the example on their stand by permission of the 
Director of Ammunition Production and the Na- 
tional Physical Laboratory. 

The principle is, perhaps, best understood by 
reference to Fig. 5. The shell, or other com- 
ponent, is shipped over a spigot-like projection on a 
sliding table which can be identified by its operating 
knob. The spigot is perforated at the top by a 
small hole and at its sides by a pair of holes. This 
arrangement measures the bore and internal depth. 
When measurements are being made the table, 
which is in the loading position in Fig. 5, is pushed 
into a box-like frame which has a top plug carrying 
a downwards-pointing orifice and at each side three 
plugs with orifices. The top plug measures the 
overall height of the shell and the side plugs measure 
the diameter in three places. A small jet of com- 
pressed air is forced through all the orifices and on 
the supply pipe to the plug concerned is a sensitive 
pressure gauge. The plugs, etc., do not touch the 
component, but the air escapes by flowing past the 
surface concerned. The amount of air escaping 
affects the pressure in the supply pipe, so that, as 
the dimensions of the measured object vary so 
the resistance to the escape of air either increases 
or decreases and the reading of the pressure gauge 
concerned correspondingly rises or falls. The six 
gauges seen in two rows in Fig. 5, record, for the 
most part in graduations indicating differences 
of 0-0005 in., the dimensions measured. The 
three gauges in the top row are for the external 
diameter of the base, body, and head, while the 
three lower ones are for the bore diameter, bore 
depth, and overall length. Each dial has marked 
on it in red lines the maximum and minimum 
allowable limits, so that as long as the gauge needles 
lie between these points, the tolerance is not 
exceeded and the component is acceptable. The 
limits are set, or checked, by master components. 

It will be realised that all that the operator 
has to do beyond the loading and unloading of the 
pieces and the traverse of the slide, is to see that 
all the needles lie between the red lines, which he 
can do more rapidly and accurately than would 
seem practicable from this description. In conse- 
quence, no great skill on the part of the operator 
is necessary, and there are no actual measuring 





* We regret that this address was incorrectly given 
on page 42, ante. 
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Fie. 5. 
Atr-OPERATED INSPECTION GAUGE; 


Fies. 5 and 6. 


points to wear out. It will also be appreciated that 
an essential requirement is a supply of air at a con- 
stant pressure. The single gauge seen at the top | 
of the machine indicates this pressure, which is 
30 lb. per square inch. Referring to Fig. 6, the | 
main supply from an ordinary compressing plant | 
is first filtered and then passes through a reducing | 
valve, seen on the right of the filter, to the horizontal 
receiver at the bottom. From this receiver, the pres- | 
sure in which is that indicated on the single gauge | 
at the top of the panel, connections are led to the 
other six gauges. Each connection is furnished | 
with a stop valve, the handwheels of which valves 
are prominent in Fig. 5. The air-operated gauging 
machine has the advantage that mass-produced 
components can be rapidly and accurately inspected, 
the personal equation due to differences of “ feel” 
in hand-applied gauges being eliminated. Apart 
from the normal use of the machine in deter- 
mining whether or not the component sizes are 
within the predetermined tolerances, the machine | 
can be used for obtaining the accurate measurements | 
of sizes required for statistical quality control of | 
production. Two other exhibits by Messrs. Brook- | 
side Engineers, Limited, may be referred to briefly. | 
The first is an example of a difficult piece of work | 
for the headstock of a prototype automatic machine ; | 
it is in the form of a cylinder having three internal 
helical splines. The cutting of internal axial 
splines presents no difficulty, but the cutting of 
helical internal splines is hy no means a straight- 
forward operation.; we understand it was done by 
a helical broaching process. The second display | 
was one of a series of gauges for the checking of 
gun bores for rifling, ovality, etc., in sizes from 
1} in. to 16 in. in diameter of bore. 

One of the exhibits of the Metrology Division of 
the National Physical Laboratory has been referred 
to above ; the other examples on the stand are of 
equal interest, though it will be appreciated that 
they illustrate the basic principles of different 
methods of measurement as opposed to the strictly 
commercial displays on most of the other stands. 
It is only possible, however, to make a brief reference 
to them here. One of the most interesting demon- 
strations was an interferometer method of measuring 
the length of slip gauges in terms of the wavelength 
of light. The light source is a cadmium discharge 








| accepted as the standard for measurement. 


| may be mentioned. This employs, roughly speaking, 





lamp, the red radiation of which has hitherto been 


Fie. 6. 


Messrs. BROOKSIDE ENGINEERS, LIMITED. 

It is; meter head and fiducial indicator mounted on a 
| stated, however, that this is now considered to be | horizontal floating carriage adjustable on a vertical 
not as completely monochromatic as is desirable for column. Measurements of diameter are made over 
a universal standard of length and attention is|two precision roller standards supported on slip 
being directed to other possible light sources. For | gauges, and making contact with the tapered flanks 
example, should it prove possible to isolate a single | | of the plug and the measuring anvils of the micro- 
isotope of mercury and employ it to emit radiation | meter and indicator. A “ drunkenness ” tester, for 
| from a discharge lamp, it might prove to form an |lead screws is shown, the machine measuring the 
ideal light source. In connection with fine measure- | periodic errors of pitch occurring in each turn of 
ments, the Eden-Rolt millionth measuring machine | the thread of a lead screw during rotation; and 
there are two instruments designed at the National 
Physical Laboratory for the inspection of the teeth 
of large spur and helical gear wheels. The first of 
these is for the examination of the “‘ base pitch,” 
which is defined by a diagram on the stand; the 
second is a portable pantograph for the examination 


an arrangement of flexible steel strips to give a first 
magnification of 400 times to the movement of one 
of the contact faces, which are steel balls, and an 
optical projection arrangement which gives a further 
magnification of 50 times, so that the total magni- 
fication is 20,000 times the contact face movement. | of the tooth profile of large gear wheels. The contour 
There are a number of examples showing prac- | of the tooth is recorded on a smoked-glass plate, 
tical examples of the principles studied at the | and this is then enlarged by optical projection to a 
N.P.L.; thus, a demonstration is given of the! magnification of x 50, the projected image being 
method of testing the circular division of a rotary | compared with the nominal profile of the gear 
table, the actual instrument used being a 10-in. | enlarged to the same extent. 
rotary table loaned by Messrs. Optical Measuring; The display of Messrs. C. M. G. Calver Limited, 
| Tools, Limited (see page 43, ante). Then there | 76, High-street, Bushey, Herts., includes an appara- 
are the Tomlinson angle gauges, a set of which | tus which illustrates a development arising directly 
comprises 12 blocks of hardened steel, which can|from war requirements. This is the “* Revlac” 
be wrung together to form any angle required up| universal vibrating machine, shown in Fig. 7, 
to 81 deg. to the nearest 14 seconds of are. When) opposite. Trouble had been experienced from 
used in conjunction with an accessory square failure of certain fastenings, instruments and other 
block, included in the standard set, the complete | equipment due to vibration. The existing specifica- 
range of 360 deg. of arc can be covered. These | tions for tests for vibration had been met generally 
blocks would seem to cover all the purposes for | by those at a low fixed amplitude and frequency, 
which a sine bar is normally used and possess a | but, during 1944, the Research Department of the 
very high degree of precision; moreover, no | Ministry of Aircraft Production had discussed the 
centring of the work is necessary. There is also a problems of vibration as they existed in modern air- 
demonstration to show that, by the proper use of | craft, etc., with Messrs. Calver, who then investi- 
circular dividing apparatus, accurate and rapid | gated them and produced the machine illustrated. 
examination of most types of gauges, jigs or tools | It had been established that the vibratory motions 
involving angular as well as linear dimensions can | were sinusoidal and operated in either the hori- 
be made, as a matter of routine measurement | zontal plane or the vercical plane or in boch 
according to set general rules, by an inspector | planes simultaneously, the frequency and amplitude 
having only an elementary knowledge of plane | varying with the condivions under which the prime 
geometry and trigonometry. This matter is fully | mover was functioning. The prototype vibrating 
treated in a recent D.S.I.R. publication entitled | machine was designed to test equipment with a 
Notes on the Use of Circular Dividing Apparatus | maximum weight of 60 lb. It can carry out tests 
for Angular and Lineal Measurements, by | with sinusoidal vibration in the horizontal plane at 
Dr. G. P. Barnard, published by H.M. Stationery | a frequency variable between zero and 9,000 cycles 
Office, in September last. There is, further, a| per minute and at an amplitude variable between 
taper-measuring machine incorporating a micro-| zero and 0:024in. The frequency of the vibration 
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Fic. 9. Rotter THREAD GAUGE; 


Messrs. THE 
NEWALL ENGINEERING Company, LIMITED. 





Fie. 10. Drat-REApING CALIPER 
GavuGce; Messrs. THE NEWALL 


ENGINEERING CoMPANY, LIMITED. 


in the vertical] plane is the same as in the horizontal ; “ floating’ type, but is, of course, attached directly 
plane, but the amplitude variation is from zero to|to the vertical and horizontal motions; double 
0-012 in. The frequency and amplitude charac- | springs, adjustable for taking up wear after pro- 
teristics are not altered when sinusoidal vibration longed use, are also fitted to the table. The part 
in both planes is generated simultaneously either | under test can be mounted at any desired angle 


in phase or out of phase with each other. 


| between the vertical and horizontal planes. 
As will be evident from Fig. 7, the machine | 


In 
Fig. 7, an instrument having an internal drive is 


consists of two units, that on. the left being the | seen mounted between brackets on the table top. 
vibrating unit with a slotted table for the attach- | The end of the main driving shaft is exposed to allow 


ment of the part under test, and that on the right 
being the electrical control unit, the latter being 
mounted on castors for the convenience of the 
operator. The drive is from a direct-current 
motor which is geared to an eccentrically-ground 
main shaft. Transmission to the table is through 
precision-ground bevel gears which are set by the 
operator, in a manner somewhat analogous to pick- 
off change gears in a machine tool, to determine the 
amplitude of vibration in either plane and the 
phase relationship when both vibrations are to take 
place simultaneously. In addition to the main 
drive, there is also a 4, h.p. motor, which is pro- 
vided so that parts which have to be tested when in 
motion themselves can be driven by means of a 
flexible shaft. Connections for other drives, for 
example, vacuum or compressed air, can also be 





made to such parts. The vibrating table is of the 


stroboscopic observations to be made. The control 
unit contains a rectifier, so that if the mains supply 
is alternating current, a suitable connection can be 
made; otherwise the direct-current supply has a 
separate lead in. The various instruments, etc., 
on the control unit are an ammeter, voltmeter, 
starter, shunt-field rheostat, or armature rheostat, 
coarse and fine speed controls, etc. The small 
auxiliary motor has its own set of instruments and 
controls. 

Other exhibits on Messrs. Calver’s stand consist of 
various examples of “‘ Revlac ” dividing heads and 
indexing collet chucks, one form of the latter is 
shown in Fig. 8, on this page. Both the dividing 
head and chuck may be used, either in the vertical 
or horizontal positions, clamped to the face plates 
of lathes or the tables of milling, boring, or drilling 
machines, but a model with the axis horizontal is 








INDEXING CoLLET CHuck; Merssrs. C. M. G. CaLver, 


LIMITED. 


also shown. The upper part, with the star hand- 
wheel, is the conventional collet arrangement. It is 
available in diameters ranging from % in. to 1 in. 
and can also be supplied to take square, hexagon, or 
other sections of drawn bar. The lower end of the 
spindle which carries the collet is fitted with a circu- 
lar case-hardened indexing plate having either two, 
three, four or six notches on the periphery, or as may 
be desired. Below the indexing plate, and in contact 
with it, is a case-hardened masking plate. This has 
also peripheral notches and can be rotated and 
secured to the indexing plate. The indexing plate 
is locked in the desired position by a spring-loaded 
plunger the casing for which is seen on the right in 
Fig. 8. The depth of this plunger is equal to the 
| combined thickness of the indexing plate and mask- 
ing plate, so that unless the notches in the two plates 
coincide the collet cannot be indexed. The function 
of the masking plate is to blank off any of the 
indexing notches which it is not desired to use, this 
blanking off being effected when setting the chuck 
for the operation. The lever seen projecting from 
the base is attached to a collar surrounding the 
/Spindle and having a screwed spigot entering a 
fixed nut. This lever has a double function, 
namely, that of locking the chuck and indexing it. 
When in the position shown in the illustration, the 
lever has disengaged the plunger and lifted the 
| collar very slightly from contact with the top of the 
indexing plate, thus allowing the chuck to be turned 
freely. A small backward turn of the lever releases 
the plunger, which then engages with the first un- 
masked notch to pass it. The lever is then turned 
to the locking position, on the left, this movement 
bringing the collar hard down on the indexing 
plate and securely locking the chuck in the desired 
position. The whole operation requires nothing 
more than such manipulation as an unskilled man 
is capable of, and, once the indexing positions have 
been determined by the setting of the masking 
plate, indexing is done automatically. The same 
indexing mechanism is employed in the several 
indexing tables exhibited, the table, of course, 
occupying the place of the chuck. 

The exhibit of Messrs. The Newall Engineering 
Company, Limited, Peterborough, consists, in the 
main, of a wide range of gauges, but there was a 
measuring machine with a roller measuring system 
designed on the same principle as is used on the 
Newall jig borers. The micrometer on the head- 
stock handwheel is calibrated to read directly to 
differences of 0-0001 in., and by means of a Vernier, 
to 0-00001 in. The headstock carries a built-in 
spirit level and the setting of the tailstock is effected 
by means of a micro-locator which rests and takes 











up its position on a train of hardened, ground, and 
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lapped rollers. The machine is made in different 
capacities as regards length of part, the maximum 
being 12 ft. Of the gauges, the roller thread gauge 
shown in Fig. 9, page 67, is of interest. The anvils, 
which are of roller form, are made of hardened 
tool steel, having peripheral ground threads and 
being lapped in the bore. The roller anvils have 
threads of the same pitch, but of opposite helix, 
to the work being gauged. This construction 
ensures accurate registration and eliminates helical 
‘* interference ’”’ when the rollers are engaged with 
the work threads. As will be seen, there are two 
pairs of rollers. The front pair has “‘ full” thread 


form and consti ute the accepting members. The | La 


rear pair has rollers which have the “ effective ” 
diameter of thread only and are the rejecting 
members. These “not go” rollers, in addition to 
having the usual clearance in the core diameter of 
the thread, are truncated to provide a clean and easy 
lead forthe work. The gauge, as shown, is mounted 
on a stand but is also supplied in a detached form 
for presenting to work in a machine. A modifi- 
cation is the shoulder-type roller gauge for use 
when it is essential that the roller anvils should 
register close to a shoulder and for work in which 
there is less than } in/ recess at the thread ends. 
The dial-reading caliper gauge illustrated in Fig. 10, 
page 67, is intended for measuring the wall thick- 
ness of tubular components, but is also useful 
for checking the thickness of sheet materials. The 
dial is graduated to read in differences of 0-001 in., 
the small dial is a counter for recording the number 
of revolutions made by the main pointer when 
thick components are being measured. The jaws 
will open to 2 in. at the tips, and the maximum 
measuring depthor “gap” is 4in. It may be here 
noted that Messrs. Newall’s products are distri- 
buted by Messrs. E. H. Jones (Machine Tools), 
Limited, Edgware-road, The Hyde, London, N.W.9, 
as also are the products of Messrs. Optical Mea- 
suring Tools, Limited, and Messrs. The Sigma Instru- 
ment Company, Limited, the exhibits of these two 
latter firms having been described on page 42, ante. 
(To be continued.) 





CALENDARS.—We have received useful wall calendars 
from Messrs. C. A. Parsons and Company, Limited, New- 
castle-upon-Tyne, 6; and from Messrs. The Wellman 
Smith Owen Engineering Corporation, Limited, Victoria 
Station House, Victoria Street, London, S.W.1. 





CHADWICK PUBLIC LECTURES.—The 34th annual series 
of Chadwick Public Lectures opens at 2.30 p.m., on 
Tuesday, February 19, at the Royal Society of Tropical 
Medicine and Hygiene, 26, Portland-place, London, W.1, 
when Dr. A. G. G. Thompson, M.A., B.C., D.P.H., will 
speak on “ Land Utilisation in Relation to the Public 
Health.” The next lecture will take place at 4.30 p.m., 
on Tuesday, March 5, at the University of Sheffield, 
General Lecture Room, Western Bank, Sheffield, 10, 
when Dr. S. A. Henry, M.A., F.R.C.P., M.R.C.S., will 
deliver a lecture on “‘ Medical Service in Industry.” The 
Bossom Gift Lecture will be held at 2.30 p.m., on Tuesday, 
April 9, at the Royal Sanitary Institute, 90, Buckingham 
Palace Road, London, S.W.1. The lecturer will be Mr. 
D. W. Aldred, F.R.I.B.A., F.S.1., and his subject, “‘ The 
New Building Science.” Further Chadwick Lectures will 
be held in May and June and particulars regarding 
the Lecture Trust may be obtained from the secretary, 
204, Abbey House, Westminster, London, S.W.1. 





THE INSTITUTE OF PHysics.—In response to a request 
from the Board of the Institute of Physics, the London 
and Home Counties branch of the Institute have made 
arrangements to hold the inaugural meeting of a new 
Group to be called the Industrial Spectroscopic Group 
The meeting will be held at 3 p.m. on Wednesday, 
January 23, in the lecture theatre of the Royal Insti- 
tution, Albemarle Street, Piccadilly, London, W.1, when 
a lecture on “The History and Present Status of 
Emission Spectroscopy as Applied in Industry,” will be 
delivered by Lieut.-Commdr. J. Convey, M.Sc., Ph.D., 
F.Inst.P., R.C.N.V.R., of the Admiralty Laboratory, 
Sheffield. During the meeting, the first committee of the 
Group will be elected. Mr. F. Twyman, F.C.G.I., F.R.S., 
has consented to act as chairman of the Group. The 
London branch committee has nominated Lieut-Commdr. 
J. Convey, Mr. B. S. Cooper, Professor H. Dingle, Dr. 
A. G. Quarrell, Mr. E. W. H. Selwyn, Mr. D. M. Smith, 
Dr. S. D. Steele, and Mr. A. Walsh for the Group com- 
mittee. These and other nominations will be considered 
at the meeting, which is open without formality to all 
those who are interested in the subject, whether members 
of the Institute of Physics or not. Admission tickets 
are not required. 


LABOUR NOTES. 


ADDRESSING a meeting of the London Trades 
Council last week, Mr. Arthur Horner, National Pro- 
duction Officer of the National Union of Mineworkers, 
said that the situation was so serious as to menace the 
implementation of the plans drafted by the Labour 
Government for the coal industry. The absorption of 
millions of men and women returning from the Forces 
and their employment in industry would be determined 
largely by the quantity of coal available in the factories 
in which they would be called w to work. At the 
moment, we were strained to the limit to keep the 
essential activities of the country going. It was 
possible that very great difficulty might arise for the 
bour Government in the near future. Some major 
dislocation in transport, or very severe weather, might 
come along, and if it did, the stocks in reserve would 
not be sufficient to enable industry to keep going or 
the people to keep warm. 





It was no use, Mr. Horner went on to say, givi 
explanations afterwards. The blame would be lai 
at the door of the Government. The reason for the 
shortage of coal was plain; the industry had not 
enough men and it was losing manpower at the rate 
of 70,000 a year. In ten years, if there were no replace- 
ments, there would net be a miner left in the country. 
Over 40,000 a year more men came out of the industry 
due to injury and sickness, than returned after injury 
and sickness. 





A twelve-point charter, designed to make the coal- 
mining industry more attractive to recruits, has been 
submitted for the consideration of the Minister of Fuel 
and Power by the executive of the National Union of 
Mineworkers. It is admitted that many of the changes 
proposed cannot be made at once, but it is suggested 
that the Government should give an undertaking-to 
carry them out without avoidable delay. 





The charter calls for (1) Modernisation of existing 
pits and the sinking of new ones as rapidly as possible. 
As a minimum, the standards laid down in the Reid 
Committee Report should be strictly observed. (2) 
Adequate and careful training of youths ; the establish- 
ment of a clear promotion scheme ; further training 
should be available in cases where workers desire to 
enter for a colliery technician’s career. (3) New 
safety laws to meet modern conditions, and especially 
to suppress the causes of industrial diseases. (4) Com- 
pensation rates that will guarantee injured persons 
from financial loss, and the provision of adequate income 
for dependants of men killed or injured. (5) Average 
wage standards not to be allowed to fall below those of 
any other British industry. (6) Restoration of the 
seven-hour day for underground workers, introduction 
of the 40-hour week for surface workers, and a five-day 
week without !oss of pay. 





Clause 7 of the charter calls for the continuation of the 
guaranteed weekly wage principle when the Essential 
Work Order is withdrawn. (8) Pay for two consecutive 
weeks’ annual holiday, and for six statutory holidays in 
each year. (9) Pensions for mineworkers who cease 
to be able to follow their employment after 55 years of 
age, with a subsidiary pension for the industry in 
addition to pension provided by other legal enactments. 
(10) Building of new towns and villages of a high 
standard at places where the miners will have increased 
chances of social activities, and end their present segre- 
gation from the rest of the community. (11) Complete 
re-organisation of health and welfare services. (12) 
Compulsory medical examination with training arrange- 
ments at full wages pending employment as a skilled 
workman in another industry, if withdrawn from 
mining on medical grounds. 





A statement issued last week by the Mining Associa- 
tion of Great Britain outlined a plan for the recruitment, 
education, and training of miners. It is suggested 
that initial training, spread over six months, should 
be given to boys entering the industry, and that this 
training should not only prepare them for adult work, 
but also be selective with a view to further education 
as colliers, craftsmen, or officials. A six months’ full- 
time residential course for about two dozen students 
at a selected university is proposed, with a view to 
up-grading suitable persons from the industry to be 
instructors, and it is recommended that prospective 
colliery managers should be expected to take a degree 
or diploma in mining subjects. 





The plan—which has been prepared for the Associa- 
tion by Dr. R. W. Revans—further —s that 
normal avenues of recruitment for cra: en in the 


—. 


with mining should be through a three or four year 
course of formal apprenticeship, that all to be trained 
to hold senior or key positions in the technical depart- 
ments should have a university d » and that a 
residential staff college should be xstablia hed to promote 
the interchange of ideas, knowledge, and experience 
among senior executives and technical staff. 





In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to have 
come into operation in the United Kingdom during 
November resulted in an aggregate increase estimated 
at ey 68,0001. in the weekly full-time wages 
of about 320,000 workpeople, and in a slight decrease 
in the wages of about 1,000 workpeople. © principal 
industries in which wage rates were increased were the 
so textile industry in Yorkshire, textile bleaching, 

yeing, finishing, etc., electrical contracting, and the 
home-grown timber trade in England and Wales. 





Of the total increase of 68,000/., about 14,0001. was 
the result of arrangements made by joint standing 
bodies of employers and workpeople ; about 9,0001. 
was the result of arbitration awards ; and the remainder 
was the result of direct negotiations between employers 
and workpeople or their representatives. 





The number of disputes, involving stoppages of 
work, reported to the Ministry as beginning in Novem- 
ber, wa: 219. In addition, 15 stoppages which began 
before November were still in progress at the beginning 
of that month. The approximate number of workers 
involved, during November, in these 234 stoppages, 
including workers thrown out of work at the establish- 
ments where the disputes is estimated at 
nearly 88,000. The aggregate number of working days 
lost at the establishments concerned, during November, 
was about 233,000. 





Of the stoppages of work through industrial disputes 
known to have been in progress at some time in Novem- 
ber, the coal-mining industry accounted for 150, 
involving over 26,000 workers and resulting in an aggre- 
gate loss of 47,000 working days. The sto of 
work at the docks, which began in September, and 
ended on November 3, accounted for a loss of about 
138,000 working days in November. 





In the 219 stoppages which began during November, 
29,000 workers were directly involved, and nearly 
8,000 indirectly involved—were thrown out of work, 
that is, although not themselves parties to the disputes. 
In the 15 stoppages which began before November, 
and were still in at the inning of that 
month, the total number of workers involved during 
November, either directly or indirectly, was nearly 
51,000. Two hundred and fifteen stoppages came to 
an end in November. Of these, 109, directly involving 
8,700 workers, lasted not more than one day; 45, 
directly involving 9,200 workers, lasted two days; 
18, directly involving 3,000 workers, lasted three 
days; 23, directly involving 3,500 workers, lasted 
four to six days; and 20, directly involving 53,900 
workers, lasted over six days. 





Of the 219 disputes, leading to stoppages of work, 
which began in November, 20, directly involving 5,100 
workers, arose out of demands for advances in wages ; 
65, directly involving 5,900 workers out of other wage 
questions ; 8, directly involving 1,400 workers, out of 
questions relating to working hours; 27, directly 
involving 5,000 workers, out of questions relating to 
the employment of particular classes or persons ; 
93, directly involving 12,200 workers, out of other 
questions relating to working arrangements: and 6, 
directly involving 1,400 workers, out of questions of 
trade-union principle. 


Under an agreement to which the employers’ organi- 
sations and the trade unions in the British furniture 
industry are parties, 21 local agreements are combined 
in a single national agreement, covering normally about 
6,000 employers and 150,000 employees. Provision is 
made for a reduction of the working week from 47 hours 
to 44 hours; increases in pay with a journeyman’s 
minimum time rate of 2s. 64d. an hour in London and 
2s. 44d. an hour in the provinces, one week’s holiday a 
year with pay, and five public holidays with pay: 
breaks for refreshments; and facilities and time for 
washing after operations in which certain compounds 
are used. The object of the last-named provision is to 
reduce the risk of dermatitis. The dilution of labour 
agreement is to be continued while the present shortage 
lasts, and it is recognised that when normal times are 
reached, women may be employed on work customarily 








electrical and mechanical engineering trades, associated 





performed by men provided they receive equal pay. 
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LIGHT-DUTY SPOT-WELDING 
MACHINE. 


TuE foot-operated spot-welding machine shown in 
the accompanying illustration has been developed 
recently by Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester, 17, for 
the spot-welding of mild steel. Its capacity is up to 
two pieces each 14 8.W.G. thick, and it is clearly of 
simple construction, so that its efficient use is readily 
mastered by the operator. The lower arm is fixed and 
the upper one is pivoted, it being brought to bear on 
the work by the depression of the ate seen below 
the lower arm. The pressure at the electrode tips is 
adjustable up to 300 lb., and is exerted by a spring 
which is regulated by a handwheel, at the rear of the 
column. The pre-set pressure having been reached on 
the initial depression of the pedal, a switch closes a 
contactor in the welding current circuit. Further 
depression of the pedal trips out the contactor and 
applies the forging pressure. On the release of the 








pedal the machine is returned to its starting condition. 
The electrode holders are held in the arms by a single 
bolt. The electrodes are*vertical when in the working 
position, but they can be adjusted so that both are 
inclined outwards at an angle of 22} deg. from the 
vertical in order to facilitate the welding of work having 
awkward corners. Several forms of electrode tips are 
available. The throat depth is 18 in. 

The transformer is rated at 10 kVA, and the welding 
current is varied to suit different conditions by means 
of the five-point tapping switch seen on the right-hand 
side ofthe column. The timing provided is sufficiently 
accurate for most purposes, but a Thyratron timer and 
contactor giving automatic control of the weld period 
over a range of from 0-1 second to 10-0 seconds, can 
be fitted if desired. The electrode holders are, of 
course, water cooled. The machine is known as the 
Metrovick FS. 10/18 spot-welding machine. It is 
4 ft. 9 in. high and the working distance is 3 ft. 6 in. 
above the floor. The floor space occupied is 16} in. by 
3 ft. 7 in., and the weight is 44 cwt. 





NEW GENERATING STATIONS IN SOUTH WEST ENGLAND 
AND SouTH WALEs.—An “ Alteration and Extension ” 
Scheme recently received by the Central Electricity 
Board from the Electricity Commissioners provides for 
four additional selected stations to be erected in the 
South West England and South Wales Area. The 
capacity of the first section of these four stations will 
each comprise up to 130 MW of plant. One of the new 
stations will be required to meet the estimated demand 
in South Wales in 1949 and the others to meet the 
anticipated growth in the demand in the area in later 
years. There are at present 17 selected stations in the 
area. 





LUBRICATION BETWEEN PISTON 
RINGS AND CYLINDER WALLS.* 


By J. 8S. Courntney-Pratt, B.E., and G. K. Tupor, 
B.E. 


CoMPARATIVELY little is known of the detailed condi- 
tions of lubrication which exist between the piston rings 
and cylinder wall of a running engine. In general, the 
aim is to maintain a liquid oil film of sensible thickness 
between the moving surfaces. If this is achieved, the 
resistance to motion is determined by the viscous 
resistance of the lubricant; and the abrasive wear 
on the surfaces will be negligibly small. Under many 
practical conditions, unfortunately, it is impossible to 
maintain this state of fluid lubrication and the wearing 
surfaces are separated only by a thin ‘‘ boundary layer ” 
consisting of oil films of molecular dimensions adsorbed 
on each surface. It has been shown that, even under 
good conditions of boundary lubrication, the film does 
not afford complete protection to the surfaces, and local 
breakdown of the film occurs. 

From the work of C. G. Williams (1940) it is apparent 
that cylinder wear may be conveniently considered in 
two main sections :—({1) abrasive wear, i.e., the wear 
due almost exclusively to the relative motion of the 
parts concerned, and (2) corrosive wear, i.c., the wear 
caused primarily by the chemical action of the products 
of combustion on the rubbing s e great 
importance of corrosive wear has been already estab- 
lished by Williams, who has put forward suggestions 
for pat Biten the conditions leading to this type of 
wear. In many instances, abrasive wear is the predomi- 
nant factor, particularly with continuous running, and 
a study of the distribution of wear along the cylinder 
bore indicates that the wear is almost entirely confined 
to the piston-ring track. It is usually assumed that 
the bulk of cylinder wear is caused by the piston rings, 
and that it occurs in the absence of adequate lubrication. 

The usual method of investigating the breakdown 
of the lubricant film is to run a test engine for a consider- 
able time ; the wear of piston rings is measured by the 
loss of weight, and that of the cylinder liner by increase 
of diameter or by ascertaining the amount of iron in 
the oil. This means of measuring wear is trouble- 
some and, because of the large number of factors which 
influence wear, frequently gives an indefinite answer. 
It was therefore considered that further insight into the 
lubrication conditions and factors influencing wear 
could be obtained by studying the instantaneous 
variation of metallic contact, rather than by making 
direct measurements of average rates of wear. This 
instantaneous variation may be studied by measuring 
the electrical conductance across the moving surfaces. 
It has been shown that when two metal surfaces are 
placed together, the area of intimate contact is very 
much less than the apparent area. Even if the surfaces 
are carefully polished and are made as flat as possible, 
slight irregularities will still be present on them. With 
boundary lubrication, breakdown of the film occurs 
at the summits of the surface pe ra oy and some 
metallic contact takes place through the film ; it is over 
these small areas that abrasive wear occurs. 

If two large metallic conductors make contact over 
a small area of their surface, a current flowing between 
them is concentrated into a region very much less than 
the apparent area of contact. This constriction of the 
current stream introduces a ‘‘spreading resistance,” 
the value of which depends only upon the area of 
contact and the specific conductivities. This case 
has been considered by Maxwell (1873) and later by 
Holm (1929). If two similar conductors make contact 
over a circular region of radius a, the electrical con- 
ductance A of the junction may be written, to a first 
approximation, 

A=2a,A 


where A is the specific conductivity of the material. 
The conductance between surfaces therefore depends 
primarily on the number of points of contact and their 
areas. The experimental method described below 
consists essentially of an analysis of the electrical 
conductance across the oil film between the moving 
piston ring and the cylinder wall. If the conditions 
are those of fluid lubrication, the electrical resistance 
will be very high, but if the film breaks down and 
metallic contact occurs between the moving surfaces, 
the resistance will fall to a low value. The resistance 
is measured on a cathode-ray oscillograph, which may 
be synchronised with the stroke of the engine, and, 
is capable of recording very rapid changes in resist- 
ance, so that the lubricating conditions can be ana- 
lysed at all stages of the cycle. So far, the experi- 
ments have been carried out on a small single-cylinder 
engine of low horse-power ; but the method could be 
applied, without serious difficulty, to most engines. 





* Paper read before the Institution of Mechanical 
Engineers, entitled “An Analysis of the Lubrica- 
tion between the Piston Rings and Cylinder Wall of a 
Running Engine,” on Friday, November 30, 1945. 





Abridged. 


Of the several methods available for measuring resist- 
ance, the most suitable appeared to be a “ potential 
drop” method. A piston ring was electrically insulated 
from the piston and a current passed from this ring to 
the cylinder wall : the potential drop across the film was 
calibrated in terms of the resistance. It is necessary to 
know the form of the current-voltage relationship for 
the metallic junction between moving parts. rom 
the contour of a typical current-voltage curve for the 
contact between the moving piston ring and the 
cylinder wall, it is evident that, up to some point, the 
ohmic relation between current Are vol holds good. 
Any attempt to increase further the voltage across the 
film causes a reduction in the electrical resistance of 
the film, so that the slope of the curve increases and 
finally becomes negative. For the purpose of studying 
the variation in contact resistance from the potential 
drop across the oil film, it is only necessary to work with 
voltages within the limits of the linear relationship. 

In general, for the various oils and the piston rings 
used in the test engine, the upper limit of the linear 
range was found to be in the region of 0-4 volt, even 
under the most unfavourable conditions of tempera- 
ture, engine speed, etc. Using voltages up to 0-2 volt, 
satisfactory operation is obtained, and the rather 
obscure effect of electrical breakdown of the oil film 
is not encountered. The voltage drop across the oil 
film may be kept within this limit either by using a 
total applied voltage of 0-2 volt obtained from a 
2-volt accumulator and a low-resistance potential 
divider; or, where the ratio of series resistance to 
contact resistance is sufficiently high, the value of the 
voltage drop is naturally limited, and the full 2 volts 
may be used for the total applied voltage. 

The circuit included a standard resistance with which 
the contact resistance could be compared. The 
potential drops in the two “legs” of the circuit were 
amplified in a three-stage push-pull direct-coupled 
amplifier of high impedance input. The output of 
this amplifier was fed directly to the vertical deflect- 
ing plates of a proprietary type of cathode-ray tube 
moun in an assembly devised by the makers. 
With this arrangement, a given standard resistance 
produced a deflection on the screen governed by the 
gain control of the amplifiers A contact resistance 
which produced the same deflection on the screen 
with the same gain control setting, had therefore a 
value bearing a definite relation to the standard resist- 
ance. To study the variation of the contact resistance 
with time, the horizontally deflecting plates of the 
cathode-ray tube were fed with a linear “ saw-tooth ” 
voltage wave arranged to run either at any desired 
speed or to be synchronised with the engine speed. 
When it was required to investigate the resistance 
variation at some particular poriion of the cycle, the 
mechanical interrupter, which starts the time sweep 
as it opens, could be rotated to any desired angular 
setting, and the sweep speed adjusted until the trace 
had a convenient horizontal amplitude. With each 
combination of operating conditions, a number of 
photographs of the trace were taken on 35-mm. film. 
The camera had an f 2-5 lens fitted with an external 
shutter. The speed of the shutter was adjusted manu- 
ally to equal the time of sweep of the spot across the 
cathode-ray screen. Usually, of course, the picture is 
really the later part of one cycle and the early part of 
the next ; but this is of no real consequence. 

To facilitate accurate control of the operating condi- 
tions, a single-cylinder water-cooled engine (23-in. bore 
and 3}-in. stroke) was directly coupled to a direct- 
current generator mounted as a,dynamometer. The 
generator could be used also to motor the engine, 
power being supplied from a Ward-Leonard controlled 
motor-generator set. Both inlet and exhaust valves 
were operated by cams and push rods. For releasing 
compression, .@ spring-loaded poppet valve, located in 
the cylinder head, could be depressed by a hand lever. 
Coolant for the cylinder head and for the jacket was 
fed through separate supply pipes from a tank fitted 
with both electric heating elements and water coolers. 
The temperature of the coolant was controlled by a 
photo-electric thermostat actuated from a thermo- 
couple. The latter was embedded in the cylinder wall 
about } in. from the top of the liner and yy in. below 
the surface; thus the temperature of the metal very 
near the working surfaces was maintained constant with 
a differential of about 1-8 deg. F. (I deg. C.), irrespec- 
tive of temperature gradients in the metal or between 
jacket and coolant. 

Standard commercial piston rings were used. Two 
compression rings $ in. wide and an oil scraper ring 
were all located above the gudgeon pin. The piston 
was specially designed with the section immediately 
around the groove for the lower compression ring insu- 
lated by thin mica sheets from the rest of the piston. 
Two insulated leads, passing through holes in the 
piston-ring groove, were fastened to the inner surface 
of the compression ring in this groove. The leads were 
strapped to the connecting rod, and led away from its 





lower end along a scissors link motion to the bottom of 
the crankcase. The materials for the leads from the 
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piston had to be flexible and to have a high fatigue 
limit. Satisfactory results were obtained by using a 
commercial insulated wire consisting of ten strands of 
34 S.W.G. tinned hard-drawn copper, covered with a 
proprietary lacquered woven fabric. The overall dia- 
meter was only 0-080 in. 

In the early experiments it was decided to work with 
an excess of oil supplied to the rubbing surfaces, so that 
small variations in the quantity of oil would not effect 
the lubrication. To minimise external contamination 
of the oil supplied to the cylinder, the oiling system for 
the cylinder and connecting rod was kept separate from 
the rest of the engine. The oil-supply pipe was 
through the crankcase upwards into the cylinder. A 
gear pump driven by a }-h.p. motor was used to deliver 
the oil, which was directed on to the lower parts of the 
cylinder wall from four 4-in. diameter jets. Immer- 
sion heaters and a water-cooling tube provided for the 
control of the oil temperature in the main oil-feed tank. 
Sight-feed lubricators were used for the two main crank- 
shaft bearings and for all timing and valve gear. From 
these parts the oil was drained to a separate sump, oil 
seals preventing it from entering the crankcase. 

The procedure during the investigation has been 
to produce on a cathode-ray screen a trace of the 
variation with time of the electrical contact resistance 
between the piston ring and the cylinder wall. With 
good conditions of lubrication the electrical resistance 
is high, while low-resistance values indicate breakdown 
of the lubricant film and consequent abrasive wear of 
the metal surfaces. A review of the results obtained 
shows that, in genera], there is a lower resistance, i.e., 
more metallic contact, in the regions of top and bottom 
dead centres than during the remainder of the cycle. 
By varying the conditions of operation it is evident 
that the amount of metallic contact may be increased 
or reduced ; and the main purpose of this paper is to 
demonstrate the applicability of this method to such 
an investigation. 

From direct measurements of wear it has been 
established that maximum wear of the cylinder bore 
occurs at the top of the piston-ring track. Among the 
factors suggested as contributing to this distribution of 
wear are: high temperatures, insufficient oil, low 
relative sliding velocity of the surfaces, dilution of the 
oil with petrol and water, particularly when starting 
from cold, and the effects of the high gas pressure of 
compression and explosion. Pressure in the combus- 
tion chamber is partly transmitted to the back of 
the piston ring through the clearance spaces between 
the piston and cylinder wall and between the upper 
side of the ring and the piston-ring groove. This 
pressure behind the ring tends to extend it harder 
against the cylinder wall and contributes to the break- 
down of the lubricant film. Experiments were carried 
out to determine the extent of the effect of compression 
on the lubrication. 

Typical results are shown in traces A2 and A3 of 
Fig. 1, opposite. Trace A2 was taken with compression, 
while A3 was taken without compression, but under the 
same conditions of speed and temperature. At a number 
of points in trace A2, the electrical resistance falls to a 
low value, indicating breakdown of the lubricant film. 
In trace A3, however, the resistance, on the whole, is 
higher, implying improved lubrication. It can there- 
fore be seen that there was a slight deterioration in 
lubrication when the mean gas pressure in the cylinder 
was increased, t.e., when there was compression the 
lubrication over the whole cycle became slightly worse. 
The speed was 500 r.p.m.; lubrication with oil CY2, 
delivered at 40 deg. G., and the jacket temperature was 
20 deg. C. It must be noted here that the tests were 
carried out using the piston ring in the second ring 
groove of the piston with the top piston ring in position. 
The drop in pressure between the combustion space 
and the back of the ring would be greater than if mea- 
surements were made on the top piston ring; also 
there were two small leakage paths along the holes 
through which the current and potential leads were 
passed to the piston ring. Thus, in the experiments 
the increase in pressure applied to the back of the ring 
was small. 

Traces were taken with the engine driven externally, 
and were compared with those obtained when the 
engine was ing under its own power. These 
traces show that the lubrication was slightly worse with 
the engine running under its own power at full throttle, 
than when motored at the same speed. This assumes 
that all other operating conditions were identical. It 
was not sufficient to supply the oil at the same tem- 
perature in both circumstances, as, when running under 
power, the oil on the cylinder wall was warmed by the 
heat of combustion, and deterioration in lubrication 
accompanied this temperature rise of the oil film. A 
general comparison of several traces indicates that the 
deterioration in lubrication caused by running the 
engine under its own power was of the same order as 
the difference in lubrication of the engine when motored 
with and without compression, and was no more than 
could be accounted for by the increase in gas pressure, 
as discussed in the previous section. In these tests 





the top compression ring had been removed, so that the 
ring under examination was subjected to the same 
order of pressure as the normal top ring of an engine. 
When the top ring was replaced, the small effect due to 
gas pressure behind the ring was even less noticeable. 
The amount of metallic contact with the engine running 
under its own power was comparable with that observed 
when the engine was driven by an external motor. 
Since it is considerably easier to obtain close control 
and reproducibility of the operating conditions with a 
motored engine, the remainder of the investigations 
were carried out with the test engine directly coupled 


passed | to a Ward-Leonard controlled electric motor. 


As the speed of a modern combustion engine varies 
over such wide limits, it is desirable to investigate any 
variation in lubrication with speed change. i 
wear measurements on the test bench or under actual 
service conditions may be misleading, as there are so 
many contributory variables. By motoring the engine, 
close control could be exercised on the temperature 
and quantity of oil sprayed on to the cylinder wall, 
jacket temperature, etc. ; while comparative results at 
different speeds were all taken within a few minutes. 
From a study of the variation of contact resistance 
with change of speed for a variety of operating condi- 
tions, a number of conclusions may be drawn. At low 
speeds the lubrication was far worse than for high 
speeds. This generalisation was verified over a wide 
range of viscosity and temperature (5-15 centistokes 
to 968 centistokes, and 10 deg. C. (50 deg. F.) to 
85 deg. C. (185 deg. F.), respectively). An example of 
the improvement of lubrication with increase of speed 
may be seen in traces C2 to C4 (Fig. 2). The speed for 
C2 was 200 r.p.m., that for C3, 600 r.p.m. and that for 
C4, 1,000 r.p.m. The oil was G913, delivered at 
20 deg. C., which was also the jacket temperature. 
There was no top compression ring and no compression. 
This shift with speed is more easily conrprehended when 
it is recalled that the forces extending the ring against 
the cylinder wall are almost independent of engine 
speed. With a given viscosity of oil, the fluid film is 
more easily maintained at higher surface speeds for 
the same load. 

Study of lubrication, with regard to the speed change 
of the piston during its travel, confirmed the average 
trends observed with varying engine speed. At top 
and bottom dead centres, the relative sliding velocities 
of the surfaces are at their lowest, and at these points 
the lubrication was at its worst for the cycle (see trace 
D2 of Fig. 3). This type of cyclical variation is borne 
out at almost all times, and can be seen wherever the 
trace includes top or bottom dead centres. Thus the 
more rapid rate of wear at the ends of the piston-ring 
travel is at least partly explicable as a velocity effect. 
The improvement in the quality of lubrication with 
speed was not so noticeable at higher temperatures. 
It might have been expected from the foregoing that, 
by increasing the leocl of an engine running under its 
own power, the lubrication would be considerably 
improved. Owing, however, to the increase in tem- 
perature which almost certainly would accompany any 
increase in speed, the improvement in lubrication would 
not be as great as expected. This heating of the oil 
has other serious disadvantages, as will be seen in later 
sections on temperature and viscosity. The speed for 
trace D2, Fig. 3, was 300 r.p.m. The oil and running 
conditions were the same as for traces C2 to C4, Fig. 2. 
Referring, again, to Fig. 3, the spot starts moving to 
the left 10 deg. before top dead centre and finishes 
approximately 300 deg. later. These results clearly 
indicate one of the main reasons for excessive wear 
when an engine is idled for any length of time. The 
breakdown of the lubricating film is, of course, not the 
only cause. Generally, the amount of oil supplied to 
the cylinder with the engine running slowly is less than 
normal, and this, too, had considerable effect. 

The study of cylinder lubrication in relation to oil 
viscosity is particularly interesting, and the method 
of analysis proved most suitable as a means of recording 
any breakdown of the oil film due to changes in the 
viscosity of the oil supplied to the cylinder wall. A 
variation in viscosity, attained by using the same oil 
at different temperatures, introduced errors due to the 
effect of temperature itself. A series of oils was selected, 
all of which were “ straight ” mineral oils distilled from 
the same crude petroleum at different temperatures. 
The clearest feature of the series of experiments was 
the demonstration of the generally accepted principle 
that the lubrication of the piston rings, during con- 
tinuous running, is improved as the viscosity of the 
lubricant is increased. The generality of this result is 
unlikely to be impaired by the fact that the oils tested 
were all “straight” mineral oils, i.e., not blended 
with fatty acids. Illustration of this improvement of 
lubrication with viscosity increase may be seen in 
traces E 2 to E 5 of Fig. 4: The viscosity and the jacket 
and oil temperatures at which that viscosity obtains, 
and at which the tests were run, are given in Table I. 
The engine speed was 1,000 r.p.m., and the lubrication 
was copious. The top compression ring was removed 





and the runs were made without compression. 
* 


The results also indicated that, with the oils used, 
the surfaces of the piston ring and cylinder wall were 
never separated throughout the entire cycle by a con. 
tinuous oil film. There was intermittent breakdown of 
the oil film to a varying degree in all circumstances, 
although the heaviest oil used was more viscous than 
that commonly used in automobile practice. A re. 
duction in the rate of wear cannot be assured by simply 
making use of a thicker oil. With the common type 
of gear pump, fitted with a spring-loaded by-pass valve, 
the more viscous the oil used the less is the quantity of 
oil supplied by the pump. Another grave disadvantage 











TABLE I. 
! 
| Temperature in 
No. of | Identifying Viscosity . 
Trace in Number | , i EEL PED Ys 
Fig. 4. | of Oil. | Centistokes. 
| Cent. Fahr 
| 
aii ) aia aa 
E2 | Goze | 98 0 | 17 62-6 
E3 G.917 264 18 64°5 
E4 | G.915 108 20 68-0 
E5 G.913 35-4 20 68-0 





of heavy oils is the considerable delay which may occur 
at starting, before the oil reaches the cylinder wall. 
Provided precautions are taken to reduce this initial 
delay in the supply of oil to the cylinder wall, it seems 
that considerable improvement in lubrication may be 
expected by the use of more viscous oils. Further, by 
use of a higher viscosity, oil consumption may be 
reduced considerably. 

The thermal efficiency of an internal-combustion 
engine may be improved by increasing the maximum 
temperature of operation. This results in higher 
temperatures for the component parts of the engine in 
the region of the combustion chamber and for the oil 
lubricating the piston, piston rings, and cylinder wall. 
The effect of temperature change on the lubrication of 
the engine should, therefore, be determined. Tests 
carried out with commercial mineral oils showed that 
there was a marked decrease in the degree of lubrication 
as the temperature increased. These changes were 
reversible on cooling over the range of temperature 
tested (20 deg. C. to 85 deg. C., i.e., 68 deg. F. to 185 
deg. F.) A typical result is seen in traces F 2 to F 4 
(Fig. 5), where a small temperature increase from 
28 deg. C. (82-4 deg. F.) to 54 deg. C. (129-2 deg. F.), 
with a corresponding decrease in viscosity from 330 
centistokes to 64 centistokes, causes a very noticeable 
deterioration in the lubrication. 

This effect at first appeared to be another instance 
of the deterioration of lubrication with decrease in 
viscosity. However, a comparison of results taken 
with oils of different viscosities, showed that the lubri- 
cation of the thicker oils, when raised in temperature 
to give viscosities equal to those of thinner oils, was 
worse. Thus, apart from consideration of viscosities, 
there was a very marked temperature effect. The 
three pairs of traces shown in Figs. 5 and 6 were all 
taken at 600 r.p.m.; F6, F7 and F 8, Fig. 6, are for 
three thin oils at low temperature, and should be com- 
pared with F 2, F3 and F 4, respectively, in Fig. 5, 
which are for the more viscous oil CY 2 warmed up a 
few degrees Centigrade—the viscosity being kept just 
greater than for the corresponding thin oil. In each 
case, the lubrication is worse with the hot oil, even 
though it is more viscous. This is more evident when 
it is realised that the calibration range for the oil CY 2 


TABLE II. 

















v Temperature in 
Trace in | Identifying | Viscosity Degrees. 
Fig. 5 or Number in = on 
Fi. 6. | of Ol. | Centistokes. | 
ms | | Cent. Fahr 
' 
| } 
F2 | cy2 330 28 | 90-4 
F3 cY 2 | 151 39 108.2 
Fé y yt 64 | 54 129-2 
ve r++ 264 | 18 64-4 
F7 G 915 108 20 | 68-0 
F8 G 913 | 35-4 | 20 68-0 
i 





is more than ten times as sensitive as for the thin oils 
(see F 1 and F 5). The particulars of the tests of 
which traces are given in Figs. 5 and 6 are shown in 
Table II. 

The practical implication of such a result, from the 
point of view of lubrication only, is to design and run 
engines as cool as possible. Conflicting with this, 
however, are the findings of Williams, who demon- 
strated that cortosive wear increased greatly if the 
cylinder-wall temperature at any stage of the cycle 
was near, or below, the dewpoint of the products of 





combustion. The desirable compromise, from con- 
siderations of lubrication, is to run the engine as cool 
as possible, but with a lower limit of temperature 





defined by the onset of corrosive troubles. The high 
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rate of wear at starting is due not only to delay in the 
oil reaching the cylinder wall, but also to the low 
temperature, leading to corrosive wear of the surfaces. 
It is thus advantageous to shorten the warming-up 
period as much as possible. 

A very similar type of change, which may occur at 
temperatures such as have been used in the present 
tests, has been observed (Tabor, 1940), using an 
apparatus capable of analysing the friction between 
sliding surfaces. Frequently, when a commercial oil, 
which gives smooth sliding at room temperature, is 
warmed to a certain temperature (usually between 
50 deg. and 80 deg. C., i.e., between 122 deg. and 
176 deg. F.), the motion changes from continuous 
sliding to an intermittent jerky motion (“ stick-slip ”’), 
indicating deterioration in lubrication. On raising the 
temperature further, the stick-slips increase in size 
and a corresponding increase in wear takes place. 
Provided the heating has not been sufficient to cause 
oxidation of the lubricant, these changes are completely 
reversible on cooling, and are probably due to a desorp- 
tion of the lubricant film as a result of the increased 
temperature. This latter effect may account, at least 
in part, for the observed deterioration of lubrication 
with temperature increase. 

In general, the results showed reasonably good 
reproducibility over long periods, provided the oper- 
ating conditions were accurately reproduced. In some 
cases, the trace was less reproducible even over periods 
of a few minutes, and even approximate reproducibility 
was extremely difficult to obtain. Nevertheless, by 
recording a number of traces for each combination of 
operating conditions and selecting one trace as typical 
of the set, the trend of alteration could be clearly seen 
when any operating factor was varied. In some cases, 
slight variations in the trace could be accounted for 
by factors such as the variation of the moisture content 
of the oil, the oxidation of the oil upon heating, etc. 
Thus, for the purpése of comparison, “ control” runs 
were interspersed between all experimental] runs. 

Summary.—Experiments carried out to investigate 
the effect of speed variation on the quality of lubri- 
cation, indicated that the lubrication improved very 
considerably with increase in speed, but this improve- 





ment was not so noticeable with hot oils. Study of the 
lubrication, with reference to the speed change of the 
piston during its travel, confirmed the trends observed 
with varying engine speed. The breakdown of the 
lubricant film was most marked near the ends of the 
stroke, where the relative sliding velocity of the sur- 
faces was lowest for the cycle. Thus, low sliding 
velocity accounts, at least in part, for the more rapid 
rate of wear near the top and bottom dead centres. 
A slight deterioration in lubrication was observed 
when the mean gas pressure in the cylinder was 
increased; i.e., when there was compression, the 
lubrication over the whole cycle became slightly worse. 
This deterioration was presumably due to the commu- 
nication of pressure in the cylinder to the back of the 
piston ring through the clearance spaces. Under normal 
conditions, the deterioration in lubrication due to gas 
pressure would appear to be slight. The high rate of 
wear at the top of the cylinder bore is more probably 
due to high temperatures, insufficient oil, low relative 
sliding velocity, dilution of the oil with petrol, or 
several of these factors in combination. 

A marked improvement in lubrication was observed 
with increased oil viscosity. The choice of optimum 
viscosity is linked with the initial delay which may 
occur at starting before the oil reaches the cylinder 
walls. The initial delay will be rendered longer by 
use of a more viscous oil, but provided precautions are 
taken to reduce this delay period, it seems that con- 
siderable improvement in lubrication may be effected 
by the use of more viscous oils, while oil consumption 
may be considerably reduced. Consideration must be 
given, however, to the increased engine friction due to 
the higher oil viscosity and to any additional capital 
expense required to ensure the shortening of the delay 
period. 

Tests carried out with a series of commercial mineral 
oils showed a great deterioration in the lubrication as 
the temperature increased. Although the accompany- 
ing decrease in viscosity contributed appreciably to 
this deterioration, there was, apart from this, a very 
marked temperature effect. This is probably associated 
with Tabor’s observations on the deterioration of the 
lubricating properties of mineral oils at higher tem- 





peratures caused by the desorption of the polar con- 
stituents from the surface. Thus, from the point of 
view of wear prevention, the engine should be run as 
cool as possible, the lower limit of temperature being 
determined by the onset of corrosion troubles. To 
reduce this corrosive wear, which is most noticeable 
in starting, the warming-up period should be shortened 
as much as possible. However, for increased engine 
efficiency, the modern trend is toward higher operating 
temperatures, and it would appear advisable to use, 
in the lubricating oil, ““ addition agents ” which main- 
tain effective lubrication at high temperatures. 





ANNUALS AND REFERENCE BOOKS. 


The Railway Handbook, 1945-1946.—For the’ first 
time since this annual reference book was established 
in 1934, no new section has been introduced ; but the 
statistical tables have been revised where this has been 
possible, and various other sections have undergone 
such revision as could be given pending a general return 
to the regular returns of peace time. In particular, we 
notice a number of changes in the personnel of the 
Ministry of War Transport, the Inland Transport War 
Council and the Railway Executive Committee, full 
lists of whom are given ; in the lists of rolling stock of 
the Irish railways (though no recent corresponding 
details appear to be available regarding British railways, 
for which the 1939 returns are still quoted); in the 
tabulated data relating to electrically-operated railways; 
and in the rates of pay of the principal grades of British 
railway staff, which are brought down to August 1, 
1945. The Australasian railway statistics are given 
to June 30, 1944, and the shareholdings of British 
railways in road transport companies to December 31 
in that year. If the Government’s nationalisation 
schemes for the railways develop at the rate that is 
predicted in some quarters, the present issue of the 
Handbook may acquire an even greater historical interest 
in future years than it obviously possesses to the student 
of current practice and performance. It is published 
at the price of 4s. by the Railway Publishing Company, 
Limited, 33, Tothill-street, London, 8.W.1. 
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ELECTRICAL APPARATUS. 


571,323. Electromagnetic Coupling. The English 
Electric Company, Limited, of London, H. S. Carnegie, 
and W. E. M. Ayres, of Stafford. (5 Figs.) December 14, 
1943—The coupling is of the kind which depends upon 
the induction of eddy currents in the iron circuit of the 
secondary system of a multi-polar field system. The 
multi-polar field system, constituting one half of the 
coupling shown, consists of a hub 1 keyed to the shaft 
2. A number of salient poles radiate from the hub, 
and each pole has an individual exciting coil 5 retained 
in position by the pole shoes. On the face of each pole 
shoe there is a number of slots 7. The coils 5 are con- 
nected to slip rings and thence to a direct-current supply 
12. The other half-coupling incorporates the secondary 
system and consists of an end plate 13 splined on to the 
shaft 15, a non-laminated cylindrical magnetic core 16 
made up of solid rings 18 joined by teeth 19, and an end 
cover 21 bolted to the magnetic core 16 and serving as a 


(871,223) 


protecting shield for the field system. The spaced 
rings 18 provide circumferential paths to complete the 
circuit for currents flowing along the teeth 19, similarly 
to a squirrel-cage winding. The lower half of the figure 
shows an alternative construction in which the teeth 19 
are omitted, the core having a smooth inside working 
face on which is deposited a thin layer 23 of higher 
conductivity than the magnetic core. The essence of 
the invention lies in the use of multiple slots in each of 
the salient poles, whereby higher frequency non-reversing 
flux pulsations are superposed on the lower frequency 
alternating magnetic flux cutting the secondary system— 
by which means the eddy currents in the latter are 
increased, more particularly at high values of slip. 
(Accepted August 20, 1945.) 


571,930. Insulator Assembly. Johnson and Phillips, 
Limited, of London, and J. H. Stevens, of Eltham. (1 Fig.) 
November 15, 1943.—The insulator assembly is designed 
for use in an oil-filled transformer or switchgear tank, 
and is constructed so as to leave a body of oil around the 
conductor without the risk of oilleakage. Theinsulator 1 
is of cylindrical form, having the greater part of its bore 
of substantially greater diameter than that of the con- 
ductor 2 which passes through it. At its outer end, the 
insulator is closed except for a hole of sufficient diameter 
to clear the conductor. Near the outer end of the 
conductor, a non-circular collar 3 is formed on it, and this 
collar seats in a correspondingly shaped recess in the 
insulator. This limits the outward travel of the con- 
ductor through the insulator and prevents its rotation 
within it. The outer end of the conductor beyond the 
insulator is surrounded by a metal conical cap 4 the open 
end of which embraces the outerend of the insulator. The 
space between the cap and the conductor and the insulator 
1 is filled with a conical packing washer 6. When the 
cap is drawn towards the collar 3 by a nut on the con- 








ductor, the packing washer 6 is pressed against the end of 
the insulator and against the conductor. An oil-tight joint 
is thus formed which prevents leakage of the oil fillng 


15. In normal operation of the loom, the shuttle, as it 
safely enters the shuttle box, operates the lever of the 
warp protector 17 and raises the protector clear of the 





the space between the conductor and the i lat At 
the inner end of the insulator, the conductor passes 
through a spider 8 which centralises the conductor ; 
it is held in place by a nut screwed on the conductor. 
The insulator is flanged for securing it to the wall of the 




















cable box 16, and between the wall and the flange is a 
packing washer 14 to make an oil-tight joint. The 
annular sheath of oil which surrounds the conductor 
within the insulator prevents ionisation or a high voltage 
gradient such as is encountered when the conductor 
is surrounded directly by an insulating tube. At the 
same time, there is no leakage of oil through the insulator, 
even when the oil becomes hot. The construction also 
allows the free expansion of the conductor, as the spider 8 
is free on the conductor. (Accepted September 14, 1945.) 


INTERNAL-COMBUSTION ENGINES. 


571,552. Governor-Controlled Fuel Pump. Armstrong 
Siddeley Motors, Limited, of Coventry, and T. Clark, of 
Coventry. (1 Fig.) April 17, 1944.—The invention is 
applicable to a fuel-injection engine in which the fuel- 
pump delivery is controlled by a centrifugal governor, 
such as is common practice in internal 
turbine plant. It has been known for the drive to the 
governor to fail, with the result that the engine has 
speeded up until damage has occurred, particularly if 
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the fuel pump normally works below its full capacity. 
It is the object of the invention to prevent this from 
happening. The fuel pump 12 works below its full 
capacity in normal conditions, and is directly driven 
by a shaft 13 from the engine. Fast on the shaft 13 is 
@ governor 15, which controls the pump output. If the 
drive to the governor fails, the drive to the fuel pump 
12 will also fail, so that the engine will be stopped. 
(Accepted August 29, 1945.) 





(871,582) 


TEXTILE MACHINERY. 


571,861. Warp-Protector Stop Motion. H. S. Cargill, 
of Dundee, and J. A. Galloway, of Tayport, Fife. (2 Figs.) 
November 10, 1943.—When the warp protectors engage 
the frogs, the sley carrying the warp protectors moves 
forward some distance so as to move the starting handle 
from the “ on ” to the “ off” position before the loom 
comes to a standstill. In this interval, the warp yarn 
may be unduly strained and may break, and the present 
mechanism releases the warp tension upon operation of 
the warp protectors by lifting the warp-yarn beam. 
Each warp-yarn beam bracket 1 is mounted on a hori- 
zontal pivot 2, parallel to the longitudinal axis of the 
beam 13, and the associated frog 3 is connected to the 
bracket by a rod 4 which is adjustable in length. Each 
drag-head chain 6 is trained over the respective drag- 
head pulley 7 and is anchored to the bracket 1 at one end, 
and to the drag-release lever at the other end. The sley 
sword carrying the sley 10 is driven by the crank 11, 
and the warp yarns 12 are taken from the weavers’ beam 
13 over the back rest and through the healds to the reed 





respective frog 3. Should the shuttle fail to raise the 
warp-yarn protector 17 in time, the protector engages 
the frog 3 and traverses it and the connecting rod 4 
lengthwise. This. movement of the connecting rod 
swings the bracket 1 and shifts the warp-yarn beam 13 
upwards on the bracket pivot 2, thereby reducing the 
distance of the warp line between the last pick in the 
cloth and the point where the warp yarns leave the 
warp-yarn beam 13, This bodily shift of the beam 13 
about the pivot 2 reduces-the distance between the 
anchorage points of the drag chains 6. After the sley 10 
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has been brought to a standstill, the beam 13 returns 
to its normal weaving position and the drag chains 6 
adjust themselves. As both the loom reed and the warp 
protector are carried on the same mounting, it will be 
seen that, in the event of the shuttle being trapped in the 
shed between the last pick in the cloth and the loom 
reed, the action of the warp protector when engaged in the 
frog and causing bodily shift of the yarn beam, in effect 
completes the cycle from yarn beam to beat-up and back 
to yarn beam; the farther forward the frog is pushed 
the more the yarn beam is raised, with the corresponding 
lessening of the distance and consequently the tension 
of the yarn between the beat-up and the yarn beam. 
(Accepted September 12, 1945.) 


MISCELLANEOUS. 


571,649. Washing and Screening Machine for Gravel. 
Hardy and Padmore, Limited, of Worcester, and C. 
Guise, of Malvern. (2 Figs.) February 22, 1944. 
The machine is of the counterflow kind, in which a cylin- 
drical screen revolves within a stationary tank. A 
stationary semi-cylindrical tank has a water inlet at the 
forward end and a water outlet at the other end, the 
inlet being above the level of the outlet. The water 
flows through the tank in the opposite direction to that 
taken by the sand and gravel. A shaft f runs lengthwise 
above the open top of the tank and is driven through a 
chain wheelg. To the shaft is fixed an open frame carrier 
consisting of radial rods h to the outer ends of which are 
bolted longitudinal bars j which, together with the radial 
rods, form the spider of the carrier framework. The 
bars carry helical blades 1 which propel the gravel 
through the tank against the flow of water. The blade 
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mountings also serve to clamp on to the inside surfaces 
of the longitudinal bars perforated screen sections m 
which form a cylindrical screen. The screen is thus 
relieved of the stresses of propelling the gravel through 
the tank. The inner surface of the screen collects and 
grades the larger particles which are removed through 
the open outlet end of the screen by buckets n mounted 
within the outlet end of the screen, the material being 
discharged from the buckets into a delivery chute p. 
That material which passes through the screen is carried 
along to the outlet end of the tank and is collected by 
another series of buckets g mounted on the ends of the 
longitudinal bars j beyond the screen, the buckets 
discharging into another chute r which receives the 
de-watered and finally graded particles. The buckets q 
pass through a sump a! at the forward end of the tank. 
The sump reduces any tendency to excessive resistance 
of the material to be collected from this end of the 
apparatus. (4 ted September 3, 1945.) 
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THE DEVELOPMENT OF 
THE TORPEDO.—VI.* 


By COMMANDER PETER BETHELL, R.N. 


“ Hit, and hard hit! The blow went home, 

The muffled, knocking stroke— 

The steam that overruns the foam 
The foam that thins to smoke— 

The smoke that clokes the deep aboil— 
The deep that chokes her throes— 

Till, streaked with ash and sleeked with oil 
The lukewarm whirlpools close ! 





» Parte I, II, III, IV and V of this series appeared on 
pages 403 and 442, vol. 159, and pages 4, 41, 301, 341, 365 
and 529, vol. 160. 








Although the poem from which this grim sequence 
of lines is quoted (“‘ The Destroyers,” by Rudyard 
Kipling, 1898), was considered by the late Mr. 
Fred T. Jane to be “ technically ridiculous,” the 
present writer is assured by a much torpedoed 
friend in the Merchant Navy that the verse is a 
typical example of the master’s flair for accurate 
technical description. The phenomena of under- 
water explosions are properly the scientist’s pro- 
vince, but some indication of the underlying prin- 
ciples may not be out of place here. A good deal 
has been said in these articles about the actual 
weights of explosive in torpedo warheads of different 
periods, and this factor is obviously one of three 
involved, the others being the effect of distance, and 
the nature of the explosive used. 


























Fie. 39. Twix Torrepo TvuBsEs. 
DEVELOPMENT OF TORPEDOES. 
| 
a Explosive Gross * 
Speed, Range, Figure of 
Type of Torpedo. Year. ¥, R. — bet a Merit. Remarks. 
Knots. Yards. Lb. 1 . ve RCtWw- 
14-in. Fiume ..| 1866 5-6 220 18 265 107 R. Whitehead’s original. 
14-in. Fiume ..| 1877 18 600 264 530 1,884 
18in. Lay .. | 1880 16 4,000 200 2,500 5,850 Dirigible. Uncertain if this 
model existed in 1880. 
16-in. Ericsson ..| 1880 61 av. 100 300 1,500 4,380 Submerged gun projectile. 
22-in. Patrick Pe .| 1886 21 2,000 200 6,000 2,120 Dirigible. 
20-in. Nordenfelt .. 1888 16 4,000 300 5,000 3,630 Electric storage battery. Diri- 
gible. 
18-in. Fiume ..| 1890 30 800 198 1,136 8,920 18-in. Fiume Mark I in R.N. 
14-in. Howell - .| 1894 26 400 100 520 5,200 Flywheel. 
14-in. RGF Mark X 1897 30 800 77 762 8,290 Adapted for aircraft use 1913. 
39 1,090 15,290 “ ” 
18-in, Flume | 1906 = 2 1a 220 1,609 { by Last “ cold air ” torpedo. 
42 1,090 18,870 
18-in. Flume .| 1908 34 2,190 253 1,620 1 24,850 Dry heater. 
28 4,370 33,640 ) 
. bored as 
9 190 32, 
18-in. Flume -} 1911 34 ‘370 | 253 1,654 ret Wet heater. 
27 6,560 45,980 aie P —_—s 
, 44 2,190 - 36,110 Wet iter, cyl. double- 
18-in. Flume .| 1913 2 S500} 220 1,742 { ss'e00 y pt mw one Hg 
23-6-in. German .. ..| 1916 28 18,590 550 4,410 77,540 600 mm. 
18-in. RNTF Mark IX .| 1917 29 2,000 250 1,077 24,680 First — torpedo designed 
as such. 
18-In. German ..| 1917 35 1,640 850 1,680 22,380 Aircraft. 
i 36 6,560 73,260 
19-7-in, German | ir] {38 woe} = 40] ao r2eoy 
. 6, 56, 
21-in. RNTF Mark IV -| 1017 29 9,500 515 3,190 56,830 
25 13,500 60,000 
21-in. Bliss-Leavitt ..| 1917 27 13,500 385 3,050 63,600 Turbine. 
18-in. Weymouth .. -| 1922 42 2,190 440 1,600 50,640 Aircraft. (Whitehead Torpedo 
40 10,940 10 + peel 
f y 98,8 
21-6-In. French Model 1923| 1923 = et 680 4,620 { .08'000 550 mm. 
16-in, French Model 1926 W| 1926 44 2,190 313 1,486 60,490 400 mm. for aircraft. 
21-in. RNTF Mark VII ../ 1928 a _ = _- 115,600 Enriched air. 
21-in. Japanese Type 94 ../ 1934 45 4,900 867 3,245 90,000 Aircraft. 
49 4,370 72,490 
21-in. Italian Fiume -| 1934 38 8,750 595 3,530 87,300 Silurificio Whitehead. 
30 13,120 81,580 
44 6,560 97,900 
21-in. German G7A -| 1937 40 8,750 660 3,334 107,900 
30 15,310 106,200 ) 
21-in. German G7E -| 1939 30 5,470 660 3,530 35,830 Electric storage battery. 














The formula most usually cited (for example, by 
Dr. G. Gazzo in a paper read before the 10th Con- 
gress of Naval and Mechanical Engineers, at Rome, 
April, 1943), is that of the Italian, Engineer General 
Modugno, whose experiments indicated that for a 
charge of weight C exploded under water at a dis- 
ance d from the recording gauge, the pressure P is 
proportional to : 

ke (9-42 

d 
where k is a coefficient depending upon the explosive. 
The fact that the pressure is inversely proportional 
to the distance is puzzling at first sight, because, 
if the explosion could be considered as an expanding 
spherical bubble, the degradation of pressure would 
clearly depend on the square of the distance. The 
latter was found by Cronquist to be true for slow 
explosives such as gunpowder, but it appears that 
the more brisant explosives yield results more 
nearly in accordance with acoustic theory. Exact 
allegiance to that theory would presumably require 
the pressure to be related to the charge weight 
according to the cube root of the latter; it is by 
no means clear, however, that the damage caused 
to a ship’s hull by an underwater explosion is solely 
attributable to the amplitude of the pressure. 
Covilla established a law governing the detonation 
of adjacent charges by countermining, in which 
the critical distance was proportional to the square 
root of the weight of the transmitting charge. 

The table on this page has been compiled to give 
a representative selection of torpedoes from different 
periods and the principal tactical properties of each ; 
in the seventh column, an attempt has been made to 
combine these properties in a “figure of merit.” 
The value attached to the weight of explosive is the 
square root thereof, and for the sake of simplicity 
it has been assumed that all the torpedoes listed 
were or could have been loaded with the same 
explosive. From what has been said in the pre- 
ceding section, it will be plain that this assumption 
is false, and that the pre-1900 models, with their 
guncotton charges, were, in fact, of less comparative 
value than their figures suggest. The criterion of 
automobile performance has been taken as the 
product of the square of the speed and the range at 
that speed; the actual performances of the later 
multi-speed torpedoes listed show that this criterion 
is valid. Gross weight has been reckoned as an 
inverse or restrictive factor, which it certainly is in 
practice, particularly for airborne torpedoes; it 
is also worth noting that this factor is a very fair 
index to the cost of production, and probably a 
very accurate index to that quality as between 
torpedoes generally similar in type. 

A survey of the examples given in the table 
does not suggest that an increase in diameter neces- 
sarily confers any tactical advantage. It is gene- 
rally easier to pick holes in formule of this sort than 
to construct them, but the writer believes that any 
formula is better than none, and, moreover, does 
not like the two alternative comparisons suggested 
by MM. Laubeuf and Stroh in their book ; namely, 
propulsive energy plus explosive charge, divided 
by weight, or the same summation with length as 
the denominator. On almost any rational showing, 
however, it is plain that the modern torpedo isa 
thousand-fold more lethal than the original of 
1866, a hundred times more so than the models of 
the Russo-Japanese war, and nearly twice as lethal 
as those of the Great War. 

One last development that must be noted, before 
taking leave of the automobile torpedo, is the advent 
of the enemy-seeking or “intelligent” weapon, 
Press reports of which first began to appear in the 
late summer of 1943. It appears that this depends 
upon some magnetic or acoustic device which steers 
the torpedo into its target, but no details have been 
released of the methods employed. 

Little has been said so far in these articles about 
the methods of discharging torpedoes from ships 
and the tubes used for the purpose. The reader is 
warned that the subject is an exceptionally dull 
one ; but, fortunately, it is not a subject demanding 
extended attention, because the orthodox torpedo 
tube is, basically, no more than an enlarged pea- 
shooter. The submerged tube, which was originally 
conceived by Robert Whitehead as the exclusive 








form of discharge, clearly gives the torpedo the 
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best start for its run, for the weapon sets off in 
its rightful element and can be made to do so at 
its correct speed and depth. 

An early preference for right-ahead submerged 
tubes met with opposition from the naval con- 
structors, because the arrangement weakened the 
ram. Broadside submerged tubes were therefore 
adopted, but gave great trouble by reason of the 
nose of the torpedo being swept aft by the rush of 
water while the tail was still in the tube. This 
tendency was overcome by using a long shield-bar 
pushed out on the fore side of the tube, the terpedo 
being held to the bar by brackets screwed to the 
airyvessel and engaging in a dovetail slot cut in the 
bar. The bar, designed by Capt. A. ‘KK. Wilson, 
V.C., was first fitted to the Majestic class of battle- 
ships (1895). The Elswick tube produced by Messrs. 
Armstrong, and first installed in the Japanese 
battleships Yashima and Fuji (1897), was alleged 
to achieve the same object by means of a sliding 
inner tube which was pushed out by the initial 
impulse and then ejected the torpedo ; the White- 
head factory at Fiume marketed a somewhat 
similar pattern. 


It has already been noted that, by the end of the 
Nineteenth Century, premature explosions of torpedo 
warheads carried in above-water tubes, or, at any 
rate, the fear of this risk, had tended to suppress 
exposed tubes in all ships except destroyers and 
torpedo-boats. The submerged torpedo room is, 
however, exceptionally unpopular with naval con- 
structors, as it needs to extend the whole width of 
the ship and must of necessity be a fairly large 
compartment. Hence the two submerged torpedo 
flats in the battleships of the Royal Oak and Queen 
Elizabeth classes were done away with in the 
inter-war years ; and the Nelson and Rodney, the 
last British battleships known to be armed with 
torpedoes, were fitted with bow submerged tubes. 

The torpedo tubes in submarines are usually 
mounted right ahead and right astern in groups ; 
although several types of externally mounted frames, 
such as the Drzewiecki and Whitehead, which could 
be swung into the desired direction from inside the 
boat, were at one time used by Russia, Holland and 
France. The internal tube is so arranged that it is 
flooded when the torpedo is to be discharged ; the 
compressed-air impulse then ejects the torpedo, 
hence the net gain in the submarine’s buoyancy is 
the sum of the negative buoyancy of the weapon 
and the weight of water ejected, and it is necessary 
to make instant compensation for this by appro- 
priate flooding, in order to prevent loss of trim and 
a possible break-surface. The other factor that has 
to be watched is the escape of the air impulse, which 
if unchecked will cause a large bubble to rise to the 
surface, thus investing the attack with undesirable 
publicity. Much ingenuity has been displayed in 
overcoming these two betraying tendencies, and all 
that may be said is that the compensations are 
automatically applied.* 

The above-water torpedo tube in its earliest 
state was a skeleton frame surrounding the torpedo, 
which was shoved out by a telescopic rammer 
operated by compressed air. Torpedo carriages 
(as they were called) of this type were mounted in 
the ’seventies in a number of battleships and steam 
frigates, usually at the forward end of the main 
deck on each side. In an earlier section, it was 
noted that the Shah made use of this pattern of 
tube to discharge the first automobile torpedo ever 
fired in anger. These torpedo carriages could be 
trained in azimuth through a limited arc. The 
early “ boat’s frame ” for light torpedo craft was 
a somewhat similar affair, which was lowered 
alongside some 2 ft. below the surface, the torpedo 
being released and started by pulling appropriate 

lanyards. 

The pea-shooter or air-gun principle was first 
employed for discharging 14-in. torpedoes about 
1880. Five years later, gunpowder impulse cart- 
ridges began to supersede pneumatic discharge, 
though the above-water tubes in French warships 
of recent construction were commonly equipped 
with both forms of impulse for alternative use: Few 
British torpedo officers have had experience of air 





* A form of “‘ bubble swallowing ” device was covered 
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impulse in above-water tubes, as only one of the 
King’s ships, the Diomede, was so fitted within 
the past 20 years ; but the writer is ready to con- 
demn it very heartily on account of its proneness 
to leakage and its excessive weight. Since the 
discharge velocity desired from above-water tubes 
is of the same order as the legend speed of the 
torpedo, it is plain that only a fairly moderate shove 
is required ; but it must be a shove or push and not 
a violent kick—a requirement well defined by the 
German term “ Patrone fiir Torpedo Ausstoss.” 
Hence gunpowder, which in pebble or coarse-grain 
form is noted for its gentle action, has tended to 
remain in vogue for torpedo discharge, although long 
superseded by nitrocellulose powders or cordite for 
guns. Cordite cartridges are sometimes used. for 
torpedo discharge, but the difficulty of obtaining 
sufficiently slow and regular combustion with this 
type of propellant ordinarily requires that some 
form of expansion chamber shall be fitted between 
the cartridge and rear end of the tube, involving 
added complication and top-weight. Any form of 
explosive discharge will tend to yield a flash when 
the torpedo is fired, thus giving advertisement to 
a night attack, as the Japanese found in their war 
with Russia ; hence it is now usual to incorporate 
a flame-suppressing ingredient, such as potassium 
sulphate, in the propellant. 

Paired torpedo-tube mountings, an example of 
which is illustrated in Fig. 39, page 73, made their 
appearance in 1890, to be followed in the natural 
course of evolution by trefoil, quadruple, and quint- 
uple arrangements. In destroyers, the torpedo-tube 
clusters are usually mounted on centre-line pivots, 
permitting a target to be engaged on either side of 
the ship; but there are no arrangements for rapid 
re-loading, as spare torpedoes are hardly ever carried 
by this class of vessel. 

The submersible side frames, already mentioned 
as forming the equipment of the second-class and 
third-class torpedo boats of the ’eighties, gave 
place to dropping-gears on the clip-tongs principle, 
which in turn were superseded by lighter release 
gears not unlike those eventually adopted for 
dropping bombs from aircraft. A late pattern of 
clip-tongs gear is shown in Fig. 40, on this page, 
which has been reproduced from a photograph of an 
Auxiliary Patrol drifter of the Great War, from the 
collection in the Imperial War Museum. Some early 
Yarrow boats mounted a bow tube from which the 
torpedo was ejected by.a steam-driven ram. British 
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employed an exactly opposite form of discharge 
developed by Thornycroft’s, the torpedo lying in a 
trough at the stern and being shoved out backwards 
by a cordite-operated ram ; the very high speed of 
these coastal motor-boats (C.M.B.’s) made it easy for 
them to dodge the ing weapon. Published 
photographs of current vessels of this class show 
them to be armed usually with two fixed bow tubes, 
diverging slightly from the centre line. 
(To be continued.) 





ADVANCED EDUCATION IN ENGINEERING IN MAN- 
CHESTER.—The Regional Advisory Council for Technical 
and Other Forms of Further Education for Manchester 
and District have issued a booklet entitled “ Post 
Advanced Lectures in Electrical and Mechanical Engin- 
eering.’”” Te information given concerns evening courses 
in specialised branches of engineering and other advanced 
courses in engineering and allied subjects available in 
the technical colleges of the Manchester region for the 
session 1945-46. Copies are obtainable on application to 
Mr. W. O. Lester Smith, M.A., honorary secretary of the 
Council, Education Offices, Deansgate, Manchester, 3. 


De HAVILLAND GAZETTE.—Publication of the De 
Havilland Gazette, which was suspended for exactly six 
years, has been resumed and the first post-war issue com- 
memorates the completion by The de Havilland Aircraft 
Company, Limited, of its 25th year. The contents take 
the form of a copiously illustrated historical survey of 
aviation, emphasis being laid on the part that de 
Havilland aircraft and aero engines have played between 
the two wars and during the second world war. De 
Havilland aircraft and engines were built several years 
before the 1914-18 war and throughout that war, so that 
the historical survey commences in 1908, some 12 years 
before the formation of the present company. 





CONTINUOUS GAUGING WITH X-RAY MICROMETER.— 
Robert C. Woods and Frederic Fua, of the Standard 
Electronic Research Corporation, New York, describe in 
the Iron Age for November 29, 1945, an ingenious new 
method for obtaining a continuous indication or récord of 
the thickness of sheet or tube material in the course of 
manufacture. An X-ray beam is divided by a lead plate, 
one half being directed through the material being 
gauged and the other half through a standard sample. 
The absorption ratio provides the required indication 
of the unknown thickness, which may thus be determined 
with an accuracy of -++ 1 percent. In the case of foil a 
few ten-thousandths of an inch thick this degree of 
accuracy implies the detection of variations amounting 





torpedo carrying motor-boats of the Great War 





to only two or three millionths of an inch. 
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THE PRODUCTION OF 
ATOMIC ENERGY.* 


By James T. Kenpauy, M.A. 


Our present ideas on the structure of the atom 
are originally due to Rutherford, Niels Bohr and 
others. According to this view, every atom consists 
of a small central heavy nucleus, approximately 
102 cm. in diameter, surrounded by a largely 
empty region, approximately 10-* cm. in diameter, 
in which electrons move in various elliptical orbits. 
The nucleus has an integral number of elementary 





1. 





are atoms of the same element regardless of possible 
differences in their nuclear structure. This latter 
case would include what are called isotopes of the 
same element. The extra-nuclear electrons in an 
atom arrange themselves in successive shells accord- 
ing to well-established laws. The chemical proper- 
ties of an atom depend on the outermost electrons, 
and the formation of chemical compounds is accom- 
panied by minor rearrangements of these electronic 
structures. Consequently, when energy is obtained 
by oxidation, combustion, explosion or other chemi- 
cal processes, it is obtained at the expense of these 
structures, so that the arrangement of the electrons 
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TABLE I.—ATOMIC STRUCTURE. 
| | | we Fig.2 
le g | F | Extra-Nuclear Electron Shells. 
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© = neutron. oS = proton. 
positive electric charges, each 1-6 x 10-1* coulombs. 
Each electron carries an elementary negative charge 
of this size, and the number of planetary electrons 
equals the number of elementary positive charges 
on the nucleus, so that the atom as a whole is 
electrically neutral. The number of positive charges 
in the. nucleus is called the atomic number, and 
may vary from 1 (hydrogen) to 92 (uranium) or 
more. This number also determines the number of 
electrons in the atom’s extra-nuclear structure, 
which in turn determines the chemical properties of 
the atom. Thus all atoms of a given chemical 
element have the same atomic number, and con- 
versely all atoms having the same atomic number 


* Contribution from the Research Department, Metro- 
politan-Vickers Electrical Company, Limited, Trafford 
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in the products of the process must be one of 
lowered energy content. The release of atomic or 
nuclear energy is accomplished in a similar way, by 
rearrangement of-the nuclear structure to one of 
lowered energy content. The atomic nuclei are not 
affected by any chemical process, but they can be 
rearranged if struck. violently by another fast- 
moving atomic particle, and some of the heavier 
nuclei are so unstable as to disintegrate spon- 
taneously—a phenomenon known as radioactivity. 

The simplest possible nucleus is that of the hydro- 
gen atom, as it consists of a single heavy particle of 
mass approximately unity. (The mass unit used 
in atomic physics is one-sixteenth of the mass of 
the predominant isotope of oxygen, O 16, and is 
equal to 1-6603 x 10- gm. Chemists generally 
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use @ very slightly different unit of mass, in which 
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the average mass of natural oxygen is taken as the 
standard.) This simple particle is called the proton ; 
it has also a single elementary positive charge. In 
the hydrogen atom the charge on this nucleus is 
compensated by a negatively charged electron (which 
is at a comparatively large distance away from the* 
nucleus) of a mass approximately ;,;,th of that of 
the nucleus. Practically the whole of the mass of 
an atom is thus concentrated in the nucleus. 

Besides protons and electrons another elementary 
atomic particle is the neutron. This has approxi- 
mately the same mass as the proton but is without 
anelectric charge. It may thus be considered as the 
combination of a proton and electron condensed into 
the small diameter of a nucleus. This combination 
of small size and zero charge makes it an extremely 
penetrative particle, and extremely efficient there- 
fore in causing nuclear disintegration on collision 
with a@ heavy atom. Complex atomic nuclei are 
made up of neutrons and protons, the number of 
the latter determining the atomic number of the 
atom, and the total number of particles determining 
the atomic weight. The structure of a few atoms is 
shown in Table I, in which, as examples, three pairs 
of isotopes are shown. Lithium7 has one more 
neutron in its nucleus than lithium 6, but it has the 
same extra-nuclear electro-structure and therefore 
the same chemical properties. Similarly, hydrogen 1 
and deuterium 2 are isotopes, as are the two uranium 
isotopes of mass 235 and 238. 

The relation between mass and energy was first 
given by Einstein (1905). The amount of energy, 
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E, equivalent to a mass, m, is given by the equation, 
E=mec 
where c is the velocity of light. Expressed in 
practical units this means that one kilogram (2-2 Ib.) 
of matter, if converted entirely into energy, would 
give 25 x 10° kWh of energy. This may be com- 
pared with about 8 kWh produced by burning an 
equal amount of coal. It is important to realise, 
however, that in the present method of obtaining 
atomic energy, by nuclear fission, matter is not 
completely converted into energy. It is in fact 
yery misleading to talk of the “annihilation of 
matter ” in connection with nuclear fission, because 
the total atomic weight of the particles, before and 
after fission, remains the same, to the nearest whole 
number. It is only a small “ packing fraction” 
which is converted into energy. The nature of this 
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fraction is discussed below. Any process by which 
matter is completely converted into energy is at 
present inconceivable. The present process of 
nuclear fission consists simply in converting one 
configuration of matter into another configuration, 
with the release of nuclear binding energy, and 
without any annihilation of matter in the form of 
protons, neutrons or other atomic particles. This 
process does not differ greatly from an ordinary 
chemical reaction, such as combustion, except that 
instead of changing one compound into another 
(with the release of molecular binding energy) we 
are changing one element into another (with the 
release of atomic binding energy). The amount of 
energy released in the latter case is considerably 
greater, but the principle is the same. Moreover, 
the energy is released in exactly the same way, 
namely, by increasing the thermal energy of the 
reacting particles. 

Atoms may be considered as consisting of protons, 
neutrons and electrons. The mass of an atom 
depends on the number of protons plus neutrons 
which it contains (the mass of an electron being 
comparatively negligible); and the different chemi- 
cal elements all contain different numbers of protons 
in their atomic nuclei. These numbers range from 
hydrogen, the lightest element, with one proton, to 
uranium, the heaviest stable element, with ninety- 
two protons. The element oxygen has eight pro- 
tons and eight neutronsinits nucleus. This element 
is taken as a standard and its ‘““‘ atomic weight ” is 
defined as being 16. 

On this scale of oxygen = 16, it is found, experi- 
mentally, that the atomic weights of other elements 
are not exactly whole numbers. The amount ofthe 
deviation is shown in Fig. 1, page 75, in which it is 
seen, for example, that the atomic weight of hydrogen 
is not 1 but 1-0078, and the atomic weight of uran- 
ium is not 238 but 238-048. In this figure the hori- 
zontal scale represents the “‘ mass number,”’ i.e., the 
number of protons in the nucleus, and the vertical 
scale represents the percentage difference between 
the mass of each atom and its mass number—a 
quantity which F. W. Aston has named the “ pack- 
ing fraction.” The packing fraction expresses the 
mean gain or loss in mass per proton when the 
nuclear packing is changed from that of O 16 to that 
of each atomic species shown in the figure. As the 
curve demonstrates, it varies in a regular way 
throughout the whole list of elements, the only com- 
plication being a split into two distinct branches 
for the lighter elements. These branches follow the 
elements of odd and even numbers respectively. 


Several points of interest emerge from this curve. 
The initial, steeply-descending sections indicate that 
the masses of atoms lighter than 016 are slightly 
higher than whole numbers on the standard scale 
O=16. From fluorine 19 to mercury 200 the 
packing fraction is negative, so that atomic masses 
in this interval are slightly lower than whole 
numbers. Above mercury, the curve crosses the 
zero line.once more, and atomic masses are again 
slightly above integral values. 

It is significant, furthermore, that the minimum 
in the packing fraction lies in the region of iron, one 
of the most abundant elements in nature and the 
chief component of the interior of the earth and of 
meteorites. From energy considerations, atoms in 
the neighbourhood of this minimum point should 
be the most stable, whereas at the two extremes 
highly exothermic transformations to other types 
are possible. For the lightest atoms these trans- 
formations would be in the direction of heavier 
products; while for the heaviest atoms, on the 
contrary, they would be in the direction of lighter 
products. 

Calculating from the curve in Fig. 1, the maximum 
binding energy which could be released by trans- 
forming uranium to iron is equivalent to 0-1 per 
cent. of the mass involved, and by transforming 
hydrogen to iron 0-9 per cent. of the mass involved. 
It would, therefore, be more efficient to build up 
the stable elements from hydrogen, than to break 
down uranium as we are now doing. It should 
also be noted that this calculation reduces the 
maximum possible energy obtainable from uranium 
from the figure given above to 25,000,000 kWh of 
energy per kilogramme. Certain other factors tend 
to reduce this figure still further. 


A neutron is a particle of approximately the same 
mass as a proton (i.¢., unity on the O = 16 scale) ; 
but differs in that it has no electric charge. Neutrons 
of various kinetic energies may be produced by 
certain atomic transformations, and may be used 
to produce nuclear fission of the heavy elements of 
mass number 90 and over. Nuclear fission has not 
been observed yet for any lighter elements. When 
&@ neutron approaches close enough to a heavy 
nucleus, it is absorbed to form a new compound 
nucleus which is unstable and can exist for only a 
short time. One of three things may then happen :— 
(1) re-emission of the neutron ; (2) nuclear fission ; 
or (3) emission of an electron. In the last case, a 
new element of mass number | greater than that 
of the original nucleus is produced. This new 
nucleus may than itself behave in one of the three 
ways given above. 

In any particular case, all three of these processes 
will be taking place in a piece of the heavy element 
which is exposed to the action of neutrons. The 
only way of affecting the relative probabilities of the 
three modes of behaviour is by altering the kinetic 
energy of the incident neutrons. The probability 
of behaviour (3) is not greatly affected by varying 
the energy of the neutrons; the probability of (1) 
and (2) increases rapidly with increasing energy. 
In the case of thorium and ordinary uranium only 
neutrons of very high energy (i.e., fast-moving 
neutrons) can cause fission. In the case of uran- 
ium 235 and plutonium slow neutrons of low energy 
are capable of causing fission. In general, there will 
be a critical neutron energy below which the main 
reaction will be (3), emission of an electron. Above 
the critical neutron energy the probability of (2), 
nuclear fission, will increase very rapidly. The 
relative probability of fission will not increase 
indefinitely, however, because at still higher neutron 
energies the probability of (1), the re-emission of the 
neutron, will become predominant. 

When fission occurs, the products are, in general, 
two particles of approximately equal size. The 
exact nature of the particles produced depends on 
anormal probability curve, withits maximum corre- 
sponding to two particles of equal mass. These 
two particles are themselves in a highly unstable 
condition, because in addition to the kinetic energy 
which they have obtained from the incident neutron, 
they also have the “ atomic energy ” which has been 
released by the fission of the heavy element. There- 
fore they almost immediately get rid of some of this 
excess energy by the emission of a few high-speed 
neutrons. The final products of the nuclear fission 
reaction are thus two medium-sized atoms and 
several neutrons, and all of these are moving at 
high speed. The energy released has thus shown 
itself as thermal energy of motion of the particles. 
Since the amount of energy released is enormously 
greater than that released in ordinary chemical 
reactions, the temperature attained is correspond- 
ingly enormously greater, and in fact compares with 
stellar temperatures. 

Since one neutron has produced by this process 
several other neutrons which may themselves 
produce further fissions, we have here the possibility 
of an explosive chain reaction. A diagrammatic 
picture of the fission chain is shown in Fig. 2, on 
page 75. In order to predict whether a nuclear 
fission process started within a block of a heavy 
element is going to lead to a self-perpetuating chain 
reaction (possibly explosive), we must consider what 
happens to the high-speed neutrons emitted by the 
original nuclear fission. There are the following 
possibilities. (1) Escape of the neutron to outside 
the heavy block ; (2) capture by a heavy atom, not 
leading to fission; (3) capture by a light atom 
(present as impurity); and (4) capture by a heavy 
atom, leading to another fission. Only in the fourth 
case will the reaction chain be continued, and the 
probability of this occurring will depend on a com- 
petition between the four processes and on the 
average number of neutrons emitted per nuclear 
fission. Let us consider each of these processes in 
turn. 

The relative number of neutrons which can escape 
from a block of heavy element depends on the 
size and shape of the block. The actual number 
of neutrons escaping is proportional to the surface 





area; the number of neutrons being produced 





JAN. 25, 1946. 


inside the block is proportional to its volume. In 
the case of a sphere, its surface area is proportional 
to the square of the radius, while its volume is 
proportional to the cube of the radius. Increasing 
the size of the sphere therefore decreases the relative 
probability of escape of neutrons. A similar relation. 
ship holds for other shapes. If other conditions are 
constant there will thus be a critical size for 
block of heavy element, below which a chain 
reaction will not take place (due to the predominance 
of neutron-escape) and above which an explosive 
chain reaction will take place. As is characteristic 
with chain reactions, this critical point is reached 
very suddenly, and there is only a very small range 
of size (or shape) over which the reaction is con- 
trollable. If we deliberately wish to cause an 
explosion then it is quite easy to bring together 
two blocks of the heavy element which are separately 
below the critical size, but when placed together 
are above it. The explosion then takes place 
automatically. If, on the other hand, we wish to 
control the reaction, for the purpose of power 
production, it is preferable not to rely on alteration 
of size, since the critical range between “ low power 
output” and “explosion” is so very small. A 
much more reliable method of control is available, 
using neutron-absorbers made of cadmium, as 
explained later. 

The probability of a neutron being captured 
before it can escape from the heavy block depends, 
apart from the size of the block, upon the speed of 
the neutron. Apart from the question of “ reson- 
ance capture,” which will not be considered here, 
a slow neutron spends a relatively long time inside 
the block, and there is a correspondingly greater 
probability of capture. This effect becomes very 
noticeable when the kinetic energy of the neutron is 
approximately the same as that of the atoms of the 
heavy element. These heavy atoms are distributed 
through space in a regular way in a crystal lattice, 
and vibrate about fixed mean positions with a 
frequency depending on the temperature. Neutrons 
which have a kinetic energy of about this thermal 
level are likely to stay inside the block of heavy 
element for a long time, suffering a large number of 
elastic collisions with the atoms of the crystal lattice, 
and therefore continually changing their direction of 
motion. The probability of capture thus increases 
with decreasing neutron energy, and becomes rela- 
tively large for so-called thermal neutrons. What 
happens after capture depends on the theory of 
the nuclear fission process given in the previous 
section. To take some particular cases :—For 
ordinary uranium 238 only very fast neutrons are 
capable of causing fission. These neutrons only 
spend a short time inside the block of heavy element, 
and the critical size of the block is therefore corre- 
spondingly very large. The neutrons emitted by 
nuclear fission of U 238 are themselves fast enough 
to cause fission, and an explosive chain reaction is 
therefore possible with a large block. 

For the rare isotope uranium 235, the atomic 
nucleus is much less stable as regards fission, and 
therefore for the same energy of neutrons the 
relative probability of fission capture to non-fission 
capture is much greater for U 235 than for U 238. 
The critical size of block is, therefore, greatly 
reduced. Uranium 235 is, indeed, so unstable that 
even thermal neutrons are capable of causing nuclear 
fission. By a combination of the factors of proba- 
bility of collision and of probability of fission (the 
former decreasing and the latter increasing with 
neutron energy), it is found that the chain reaction 
is propagated most efficiently at either high neutron 
energies or at thermal energies. With high neutron 
energies it is virtually impossible to control the 
reaction (and this is the reaction used in the atomic 
bomb); but with thermal neutrons it is easy to 
control the reaction. In order to obtain a con- 
trollable chain mechanism it is therefore 
to slow down the fast neutrons emitted by the 
nuclear fission process. 


(T'o be continued.) 
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DETAILED statistics relating to the achievements 
of the aircraft industry during the war were made 
available during the months following the end of 
hostilities, both by the Ministry of Aircraft Produc- 
tion, which gave figures for the country as a whole, 
and by individual companies who were permitted to 
publish their respective outputs. On August 31, 
1945, it was announced that the total United King- 
dom production of complete aircraft during the war 
years was 125,500; and early in September the 
Ministry released more detailed figures. From an 
average of 730 complete aircraft per month in the 
first four months of the war, output rose to 2,435 per 
month in 1944, while the proportion of small training 
types in the total was reduced from 34 per cent. to 
14 per cent. In 1940, heavy bomber production 
accounted for only 0-27 per cent. of the total ; in 
1944, this figure had risen to 9-7 per cent. The 
total war-time production included 21,000 Spitfires 
(including Seafires for the Royal Navy), 12,500 
Hurricanes, 11,400 Wellingtons, 10,000 Ansons, 
9,000 Lancasters, 6,000 Halifaxes, 6,000 Mosquitoes, 
5,400 Beaufighters, 5,400 Blenheims, 5,000 Oxfords, 
2,400 Swordfish, 1,500 Beauforts, 1,160 Battles, and 
650 Fulmars. In addition, 1,500 Hurricanes were 
built in Canada, and 250 Beaufighters and 700 
Beauforts in Australia. 

There was a corresponding increase in the output 
of aero engines, though detailed figures are not yet 
available. On the basis of horse-power, according 
to Sir Stafford Cripps, output in 1944 was five and a 
half times greater than in the first twelve months of 
the war. Several recent statements from aircraft 
companies have given detailed figures for outputs of 
certain types of aircraft and aero-engines. Rolls- 
Royce Limited, for instance, announced that 
150,000 Merlin engines had been produced since 
1939, and that prc ‘on in 1943 was nine times 
that of 1939. At ta aal general meeting of the 
Bristol Aeroplane Company it was reported that well 
over 100,000 Bristol «ngines were produced during 
the war years, the principal types being Mercury, 
Pegasus, Hercules, and Centaurus, which have 
equipped some 28 types of operational and trainer 
aircraft. The de Havilland Aircraft Company built 
6,000 Mosquitoes, as well as a number of other air- 
craft and engines. The Hawker-Siddeley group 
delivered 40,089 aircraft and 38,564 engines. In 
addition to new aircraft, the industry manufactured 
spares equivalent to 50 or 60 aircraft for every 100 
complete aircraft. Adding this to the number of 
complete planes produced during the war, the total 
output was equivalent to 185,000 aircraft. In 
addition, some 80,000 aircraft were repaired and 
returned to service between the spring of 1940 and 
the end of hostilities. At the peak, almost two 
million people were employed in the aircraft and 
ancillary industries. 

The need for rapid expansion of aircraft produc- 
tion early in the war, as well as purely strategical 
considerations, entailed considerable dispersal of 
production plant. During the “ blitz,” this trend 
was accslerated, partly as a result of damage to the 
main plants and partly to ensure that there would be 
no complete stoppage of production of any particular 
components. At short notice, garages, "bus depots, 
laundries, and similar undertakings were trans- 
formed into aircraft production units. The Super- 
marine Aviation Company, makers of the Spitfire, 
for instance, had 61 dispersed factories in southern 
England. Saunders Roe, Limited, makers of flying 
boats, controlled 52 different production units when 
fully dispersed. Vickers-Armstrongs Limited alone, 
in addition to their own works, carried on operations 
in 350 premises in various parts of the country, and 
the Bristol Aeroplane Company occupied 150 differ- 
ent establishments. 

The expansion and diversification of the aircraft 
industry reached its peak in 1943 and 1944. In the 
latter year, Sir Stafford Cripps, then Minister of Air- 
craft Production, stated that after the war the pro- 
ductive capacity of the industry would have to be 
cut by about 90 per cent., since the anticipated peace- 
time demand for both civil and military aircraft 


would not require more than 10 per cent. of the 1944 
capacity. This figure had been criticised as too low, 
but, whatever the final figure may be, a very large 
reduction is undoubtedly involved. A substantial 
reduction in activity had already taken place by 
the end of 1945. 

Table I shows the increase in consumption of 
aluminium to 1943, and the subsequent reduction. 
For the aircraft industry, the consumption of 
aluminium probably fell more rapidly than the total 


TABLE I.—Production and Imports of Aluminium 
(Thousand Tons). 
| 1035. 38. aog | 1941. | 1943. | 1944. | 1945 ¢ 
| (Average) oon mths). 
| } 








U.K. Pro-| 








| | | 
duction ..| 18 25 | 23 | 25* 
Imports 29 58 | 138 | 2 iS (a8 | 9 
47 | 161 | 209 | 187 ae 
| 
* Estimated. 


consumption figures indicate, since, as the war drew 
towards its close, and more rapidly still in the 
months following the end of hostilities, an increasing 
proportion of the available supplies were used for 
purposes other than aircraft ; for example, for pre- 
fabricated housing, and in the production of house- 
hold appliances and equipment. 

In reducing the capacity of the industry, the dis- 
persed factories were abandoned first. The majority 
of these did not embody the most economical lay-out, 
having been converted, for the most part, from other 
uses ; moreover, many comprised requisitioned pre- 
mises which were required by their pre-war occu- 
piers. Some of the factories built or taken over by 
the Government for aircraft production were allo- 
cated during the year to aircraft manufacturers 
for civilian production. Table II gives a list 


TABLE Il.—Government Factories Allocated to the Air- 
craft Industry up to December, 1945. 
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Est. | 
Area Allocated No. to Post-war 
Locations. | (gq, ft.). to be Em-| Production. 
ployed. 
| j 
Bristol = — | Bristol Aero- Aero-engines. 
| lane Co., | 
td. 
Walton, Liver-; 11, 308,000 | D. Napier and| | Aero - engines 
pool m, Li , and electri- 
| ; and English j | cal engineer- 
pag Co., ing. 
Brough, York-| 299,100 | Blackburn | 8,000 , Aero-engines. 
shire } | Aircraft Co., | 
South Marston) 540,056 Vickers-Arm- | 3,000 | Aircraft. 
| _strongs Ltd. 
Stoke Orchard’ 62,526 7. Fedden, 250 | Aero - nk ay 
| " 
Bolton ..| 561,875 | De Havilland | 3,000 | | aircraft Paik. 
| Aireraft Co.,| | ” ineluding jet 
| Ltd. | | engines. 





of the premises and, where available, their area 
and the estimated number of employees. Except 
for the research plant at Stoke Orchard, the premises 
allocated for aircraft production are medium-sized 
to large, affording employment for about 3,000 per- 
sons each. 

A number of other factories employed on aircraft 
work during the war have been allocated to the pro- 
duction of household equipment, prefabricated hous- 
ing units, and other civilian requirements. In con- 
nection with housing, the Aircraft Industry Research 
Organisation on Housing put forward a project 
designed to assist in producing houses with semi- 
skilled labour in order to supplement the output 
of the building industry proper, and to provide an 
outlet for the greatly expanded aluminium-fabricat- 
ing capacity created for war production. (Some 
figures relating to the output of aluminium products 
during the war were given in the first article in this 
series.) The Government adopted the plans put 
forward and allocated factory space amounting to 
almost 3,500,000 sq. ft. to the Bristol Aeroplane 
Company, Vickers-Armstrongs Limited, and the 
Blackburn Aircraft Company, which are members of 
the Research Organisation on Housing. In January, 
1946, it was stated that five factories in different 
parts of the country were producing AIROH houses, 
and that the output would ultimately amount to 








50 aday. The total order was for 54,000 houses. 





A high proportion of the light-metal fabrication 
capacity in the Development Areas is to be employed 
for the production of house units and of household 
appliances. It is worth noting that in September, 
1945, it was reported that I.C.1. Metals, Limited, 
had purchased from the Ministry of Aircraft Produc- 
tion the Waunarlwydd factory at Swansea. During 
the war this factory, under the management of 
Imperial Chemical Industries, produced wrought 
light alloys, mainly for aircraft, and it is now 
intended to produce similar parts in connection with 
the housing programme. 

Owing to continued employment on military 
output for the greater part of 1945, very little skilled 
labour was available for production of civilian air- 
craft. The labour position in the engineering 
industries as a whole was examined in detail in the 
second article in this series, and the criticisms noted 
there regarding the continued call-up of skilled 
engineers apply with particular force to the air- 
craft industry. Separate employment figures are 
not published for the aircraft industry alone, 
but Table III compares the labour position in 


TABLE III.—Numbers Insured and Unemployed in the 
Motor-Vehicle, Cycle, and Aircraft Industries in the 
United Kingdom. 








Insured. | Unemployed 
| 

July. | Men. | | Women | Total. | Men. | Women.| Total. 

| ! 

| 
1938 | 351, 970 | 35, ono | 387,870 26,616 3,310 | 29,926 
1939 415, 490 | 43,680 | 459, 170 13,257 1,523 | 14,780 
1945 626,030 | 278, 190 | | 904, 220 9,108 3,515 12,623 





aa 1945, with July, 1938 and 1939, for the 
motor-vehicle, cycle and aircraft industries together. 
The figures for 1938 and 1939 relate to persons from 
16 to 64 years of age ; those for 1945, to males aged 
14 to 65 and females aged 14 to 60. The year of 
peak employment in these industries was probably 
1943, but even in July, 1945, the total labour force 
was about double that of 1939. From July, 1938, to 
July, 1945, the total insured labour force increased 
by 516,350 and the total number employed by some 
530,000. Between 1939 and 1945, the number of 








"| women workers increased by 234,510, against an 


increase of 210,540 in the male labour force. As a 
result, women accounted for 31 per cent. of the 
total in 1945 against 9 per cent. in 1939. 

Before the war, the British aircraft industry 
accounted for an important share in the world’s 
export trade, until the increasing requirements of 
the Royal Air Force caused a decline in exports. 
During the war, production in the United Kingdom 
was concentrated almost exclusively on the manufac- 
ture of military types, and the United States pro- 
ducers, who have been manufacturing transport 
aircraft on a large scale throughout the war, have 
greatly strengthened their competitive position in 
export markets. The immediate advantage of being 
able to offer early delivery of civil transport ‘planes 
may last for a considerable time, since, once an air 
transport service adopts a particular type, it tends 
to continue to use that type owing to the simplifica- 
tion of the problem of servicing and spare parts. 
Many air-transport operators abroad are unlikely 
to wait until British aircraft are available if they 
are offered American machines. It is known that 
Australia, for instance, has placed orders for civil 
aircraft with American manufacturers. 

Figures showing exports of aircraft from the 
United Kingdom are given in Table IV. The 


TABLE IV.—United Kingdom Exports of Aircraft and 
Parts Thereof (1,0001.). 





! 
1988 .. .. | 5,408 
1939... BS 5,745 
1941... 2. 22,458 
1943... cs 1,681 
1944... ne 3,167 
1945 (9 months) i | 2,358 


aie for 1939 and 1941 are not strictly com- 
parable with those for other years as they include 
exports of aircraft and parts by Government depart- 
ments; during the latter year there were heavy 
shipments to Russia. The figures for 1945 show 
little change from those of the preceding year. 








Although some preparatory work on the develop- 


78 


ENGINEERING. 


JAN. 25, 1946. 








ment of civil types was done in earlier years a great 
deal remained to be completed after the end of the 
war; moreover, the production of military types 
continued during 1945 in just those factories which 
were the main units of peace-time aircraft production 
and which will furnish the main productive capacity 
for future civil output. 

In April, 1945, the Council of the Society of 
British Aircraft Constructors decided to establish 
an export section, with headquarters in London and 
branch offices in the principal overseas countries. 
The scheme provides for the establishment of per- 
manent offices in convenient centres, headed by 
‘“‘trade ambassadors,” who are to further the 
interests of the industry as a whole, establish con- 
tacts with overseas aircraft operators, supply them 
with information regarding British aircraft, and 
supply marketing information to British manufac- 
turers. The new organisation is not to supersede 
existing systems of overseas representation by 
individual companies, who will continue to be 
responsible for the negotiation of contracts though 
they will obtain advice and assistance from the new 
‘*trade ambassadors.” The British aircraft indus- 
try, through the Society of British Aircraft Con- 
structors, will carry the cost of the scheme, but the 
Government have assured the Society of the help 
and co-operation of the Departments concerned, 
and it is hoped that the “‘ trade ambassadors ” will 
work in co-operation with British air attachés and re- 
presentatives of the Department of Overseas Trade. 

In October, it was reported that the first “‘ trade 
ambassador ” had left London for Rio de Janeiro, 
whence he would direct information work for all 
Latin America. India, the Middle East, Europe, 
the Far East, and the Dominions were included in 
the original scheme as areas to be covered by 
similar representatives. This organisation, together 
with the special export committee of the S.B.A.C. 
under the chairmanship of Mr. F. G. Miles, chairman 
of Miles Aircraft, Limited, should be of considerable 
assistance to British manufacturers. The extent to 
which it will be possible to expand exports in the 
immediate future, however, depends primarily on 
the rate of development of efficient commercial air- 
craft, and on their prices relative to those offered by 
United States manufacturers. 

The development of design over the past year 
can be conveniently divided into three sections : 
the development of new military types, the con- 
version of military aircraft for civilian use, and the 
design of civil aircraft. Apart from the release of 
technical details relating to aircraft already in use 
for many months but held back on grounds of 
secrecy almost to the end of the European war, the 
Ministry of Aircraft Production announced some 
new types of British military aircraft during June, 
1945. Among the more orthodox types may be 
mentioned the twin-engined Hornet, a smaller ver- 
sion of the Mosquito designed by the de Havilland 
Aircraft Company and powered by Rolls-Royce 
Merlin engines ; the Spiteful, a single-seat, single- 
engined fighter developed by Vickers-Armstrongs 
Limited from the Spitfire ; and the Lincoln, a four- 
engined bomber developed from the Lancaster and 
scheduled for production by Messrs. A. V. Roe and 
Company, Limited, in the United Kingdom, Canada, 
and Australia. 

The most interesting progress was made, however, 
in the development of jet-propelled aircraft. Details 
were released of the Vampire, a single-seat fighter 
powered by a single gas-turbine engine, built by the 
de Havilland Aircraft Company, and stated to have 
a speed of over 500 m.p.h. Later in the year, atten- 
tion was focused on the Gloster-Meteor IV, powered 
by two Rolls-Royce Derwent V engines, rated at a 
thrust of 4,000 lb., which set up the new world air- 
speed record of 606 m.p.h. at Herne Bay in Novem- 
ber. It was announced in October that aircraft of 
the Vampire and Meteor types had been adapted for 
use by the Royal Navy. Another new naval air- 
craft was the Blackburn Firebrand, a single-seat 
torpedo-carrier which can also be used as a dive- 
bomber and can be equipped with rocket projectiles. 

In view of the prospective shortage of civil aircraft 
in Great Britain after the end of the war, plans had 
already been made to convert some military types 
of aircraft to commercial use. Some R.A.F. Trans- 
port Command machines were made available for 








carrying civilians on a fare-paying basis, and suitable 
bombers and flying boats—for instance, Stirlings, 
Halifaxes, and Sunderlands—were converted for 
temporary commercial purposes. It was stated that 
such conversions involved fundamental alterations 
and took several weeks to complete. This raised 
the question of how far conversion was worth while 
if the use of converted military aircraft was to be 
only tem . Some aircraft manufacturers have 
expressed the fear that, if disposed of too cheaply 
by the Government, converted military machines 
might remain an important factor in the civilian 
market for some time to come. 

Development of purely civilian types of aircraft 
proceeded considerably faster in 1945 than in the 
preceding year. A number of new machines passed 
their flying tests and reached the production line. 
In February, 1945, when the United States Govern- 
ment offered a number of second-hand Dakota and 
Lodestar aircraft to British air-line operators, only 
the York and the Lancastrian were being produced 
in numbers in this country. In April, the Blackburn 
Aircraft Company completed a prototype of a novel 
flying boat with a retractable planing bottom. In 
June, 1945, details were released of the Brabazon I, 
claimed to provide an altogether new standard of 
design, equipment and comfort. With a wing-span 
of 230 ft., a length of 177 ft., and a height of 52 ft., it 
is the biggest land machine yet made in this country, 
having an all-up weight of over 110 tons. 

In June, 1945, the Parliamentary Secretary to the 
Ministry of Civil Aviation gave details in the House 
of Commons of the production progress of certain 
British civil aircraft. Deliveries of the Tudor I, a 
luxury air liner with accommodation for 24 persons 
for short journeys, or 12 persons for long journeys, 
were expected to begin in August. According to 
details released in December, 1945, the average true 
air-speed of the Tudor I is 230 m.p.h. Its ranges 
of flight are, at 25,000 ft., 3,470 miles ; at 20,000 ft., 
3,500 miles; at 15,000 ft., 3,580 miles; and at 
10,000 ft., 3,630 miles. The all-up weight is 
77,000 lb., and the aircraft is powered by four Rolls- 
Royce Merlin 100 engines of 1,850 h.p. each. The 
Ministry had ordered 20 machines of this type, which 
was designed for the Atlantic flight. Deliveries of 
the Tudor II, a larger version of the Tudor I, were 
expected to start in January, 1946, and “ a consider- 
able order” had been placed for this aircraft. No 
orders had then been placed for aeroplanes of the 
“Hermes ”’ type, designed by Handley Page, Limited, 
to carry 50 passengers. Details of the Hermes 
Cargo carrier, and the development of two new air- 
liners by Miles Aircraft, Limited, were announced 
later in the year. 

In November, the first large British flying-boat 
built since the war was launched from Messrs. Short 
Brothers’ slipway at Rochester. This was the 
Sandringham, a civil version of the Sunderland of 
R.A.F. Coastal Command, with seating capacity of 
24 and sleeping accommodation for 16, plus the 
crew of seven. During the same month, however, 
the prototype of the ““ Hermes ”’ crashed on its test 
flight. The de Havilland Aircraft Company, 
Limited, have allocated first post-war priority to 
the Dove, designed for subsidiary routes, charter 
traffic, executive travel, and private ownership. 
Another machine suitable for the private owner is 
the Miles Messenger, originally designed for special- 
ised war duties. It is claimed that this aircraft can 
take off and land in a distance of only 60 yards in a 
5 m.p.h. wind, and has a fast rate of climb. 

In March, 1945, Sir Stafford Cripps, then Minister 
of Aircraft Production, announced in Parliament 
that the Government had decided that the erection 
of a new research and development station with the 
latest and best wind tunnels and other technical 
apparatus was imperative. The vicinity of Bedford 
had been accepted by the Government as a suitable 
location because of its proximity to London, the 
principal aircraft works, and the universities ; 
because a large airfield was available and could be 
extended ; and because of favourable weather condi- 
tions and an assured supply of electricity for the 
establishment. It was further stated, by the Parlia- 
mentary Secretary to the Ministry of Aircraft Pro- 
duction, that the Central Electricity Board were 
working out the details regarding wind tunnels with 
the Bedford local authority. The biggest wind 





tunnel then built required 4,000 h.p. At the new 
station there are to be several of 45,000 h.p., and 
eventually one of 100,000 h.p.; the power station 
required will therefore compare with some of the 
largest of the Board’s “‘ selected stations.”” It was 
expected that the building of the establishment 
would take ten years, but a start was to be made as 
soon as possible and half the facilities would be 
available within five years. Meanwhile, the facilities 
of the Royal Aircraft Establishment at Farnborough 
would continue to be used. The Aeronautical 
Research Committee was renamed the Aeronautical 
Research Council as from April 1. 

In October, the Governors were appointed to the 
College of Aeronautics for post-graduate instruction 
in aeronautical science and engineering, which is 
being set up in accordance with the recommendations 
made in 1944 by the Committee presided over by 
Sir Roy Fedden. The opening of the College in 
temporary premises is contemplated during 1946. 
Invitations have been sent to the Governments of 
the Dominions and India who may wish to associate 
themselves with the plan. 

Regarding operational efficiency, it was announced 
in October that every new air-liner put into service 
on international routes of the British Overseas 
Airways Corporation would be tested as regards 
handling characteristics and general performance 
under normal operating conditions with the assist- 
ance of representatives of the manufacturers and 
of medical svience. This technique, which is new 
to British air transport, had been made possible by 
the formation of a B.O.A.C. development flight ; it 
should prove of material help to the aircraft industry 
and to British air transport as a whole. 





NOTES ON NEW BOOKS. 

Beware Japan’s Leaders. By H. E. Mercatr, 
M.I.Mech.E. Strange the Printer, Limited, Basker- 
ville Press, Eastbourne. [Price 2s. net.] 

Mr. Metca.r’s autobiography, On Britain's Business, 
which was reviewed on page 24 of our 157th volume, 
(1944), dealt largely with his experiences in Japan as 
representative there for 22 years of Messrs. Babcock 
and Wilcox, Limited. The present booklet is based 
upon the same experiences, and it is mainly at the 
beginning and end that it attempts to suggest a policy 
for the future control of the ingenious but often un- 
scrupulous Jap. His tendency is to blame a compara- 
tively small but powerful clique for the rapacity and 
cunning which the Japanese have shown asa nation, and 
he inclines to absolve the majority of the people from 
any deliberate intent to dominate the East, while 
recognising the danger inherent in the fact that “ it 
will be a long time before the Japanese people can 
shake themselves free from their dangerous myth of 
racial superiority.” It may be remarked, however, 
that the whole history of Western relations with Japan 
indicates that, in the duplicity manifested during the 
past two decades, they were running fairly true to 
form; one of the earliest British observers on the 
Japanese scene, Captain Sherard Osborn, R.N., writing 
in 1859, commented repeatedly on the distrust which 
they showed towards each other. 





Merseyside Plan, 1944. Supplementary Illustrations. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
[Price 7s. 6d., postage 4d.]} 

Tue Merseyside Plan, prepared by Mr. F. Longstreth 
Thompson, B.Sc., A.M.Inst.C.E., for the Minister of 
Town and Country Planning in consultation with a 
technical committee of the Merseyside Joint Planning 
Committee, was published in March of last year and 
was the subject of an article on page 161 of our 159th 
volume (1945). Because of paper and printing difficul- 
ties, however, a number of illustrations and several 
maps were omitted from the report as then issued, and 
it is these which H.M. Stationery Office have now 
published under separate cover. It has been decided 
not to publish the intended maps showing land utilisa- 
tion and surface conditions, and certain s 
agricultural reservations, but most of the information 
necessary to appreciate the Plan is contained in Map 2, 
showing the existing conditions in 1943 ; Map 4, show- 
ing the land classification; and Map 5, showing 
the distribution of the principal manufacturing 
industries. These are lai shéets, contained in a 
pocket at the back of the supplement; the of 
which consist mainly of smaller maps and a number of 
diagrams relating to the population and its travel 
movements to and from work, communications gener- 
ally, road traffic, coal mining, and the zoning provisions 
contained in the various statutory planning schemes in 
hand before the war. 
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THE *“ SABRE’’ AERO ENGINE, 


In designing an engine for use in fighter-type aircraft, 
every effort must be made to limit the frontal area to a 
minimum. Engines with the cylinders in line have 
generally shown an advantage over radial engines in 
this respect, though, in recent years, the air-cooled radial 
engine has compared favourably with liquid-cooled 
engines of the in-line type as the latter require radiators 
for the coolant and these produce additional drag. 
Moreover, with maximum power requirements con- 
tinually increasing, the in-line type of engine tends to 
become unduly long, and the design of the crankshaft 
presents difficult problems. The cylinders can be 
arranged in two or.more banks to overcome these 
difficulties, but then the engine approximates to the 
radial type with its large frontal area, In 1934, Messrs. 
D. Napier and Son, Limited, Acton, London, W.3, pro- 
duced a 24-cylinder air-cooled engine which had two 
crankshafts, each operated by 12 cylinders arranged 
in vertically-opposed banks of six cylinders each. 
This engine developed 805 brake horse-power at 
4,000 r.p.m. at an altitude of 12,000 ft., and weighed 
1,280 Ib. 

In 1935, the decision was taken to proceed with the 
design of a similar engine to develop 2,000 h.p. The 
H formation of cylinders was to be retained but turned 
over sideways so that the two crankshafts would be in 
a vertical plene and the cylinders in horizontally 
opposed banks. Liquid cooling was to take the place 
of air cooling, and the cylinders were to have valves of 
the single-sleeve type. The outcome of these decisions, 
and of subsequent development work, was the well- 
known “ Sabre” engine, the prototype of which was 
produced in 1938. In 1940, the Sabre engine passed the 
type test of the Air Ministry, giving a power output 
of 2,055 brake horse-power for a weight of 2,250 lb. 
The engine was immediately put into production and, 
by 1941, the Royal Air Force was receiving Sabre 
engines in quantity and using them in the Hawker 
“Typhoon” aircraft. This machine, with its power 
plant, was described in ENGINEERING, vol. 157, page 66 
(1944). An outstanding feature was the employment of 
a two-speed supercharger with a double-ended cone 
clutch for changing over from low to high speed and 
vice versa. To obviate shock-load effects, from the 
inertia of the impeller, a particularly flexible drive was 
contrived for the supercharger. Each of the sleeve- 
operating worm shafts was made hollow to accommo- 
date a long slender shaft inside it. Each of the inner 
shafts carried a gearwheel at the rear end, and the drive 
to the supercharger was taken from these gearwheels. 
The torsional flexibility of the inner shafts safeguarded 
the impeller and its driving mechanism from excessive 
torque applications at the instants when speed changes 
were effected. 

The description given in our 157th volume refers to 
an early type of Sabre engine though it is, in the main, 
applicable to the latest versions, which differ from the 
prototype in detail and in accessory features rather 
than in any leading feature. Progressively higher 
supercharger boost pressures have been employed and 
this, in turn, has necessitated additional internal 
stiffening. The Series ILA engine was an improvement 
on the Series IT in having the take-off boost pressure 
increased from 7 lb. to 9 lb. per square inch. Weighing 
2,360 Ib., it developed 2,220 brake horse-power at 
3,700 r.p.m. The Series IIB engine showed a further 
increase in take-off boost pressure, the figure being 11 Ib. 
per square inch. There was no increase in weight, but 
the power output rose to 2,420 brake horse-power. The 
Series IIB engine was fitted to the Hawker Tempest V 
aircraft, making it the only machine with sufficient 
speed and fire power to catch and destroy flying bombs 
in level flight. 

The Sabre III engine was developed for the Blackburn 
“ Firebrand ” naval fighter aircraft, but very few of 
these were made, owing to the more pressing need for 
engines to fit into Typhoons and Tempests. Develop- 
ment in detail led to the production of the Series IV, 
Series V and Series VA engines. In the Series V engine, 
Vandervell strip-type thin wall bearings were intro- 
duced, and proved so successful that they were used in 
the Series IIB engines which continued in production. 
The Series VA engine represents current practice. Fig. 1, 
on page 80, shows a three-quarter front view, and Fig. 2 
the rear end view of this engine. The cylinder dimen- 
sions are the same as in the original engines, namely 
5 in. bore by 4} in. stroke. The swept volume for 
the 24 cylinders is 2,238 cub. in. (36-7 litres) and the 
compression ratio is 7 to 1. Minor improvements in 
design include an alteration in the disposition of the 
sparking plugs and a new design of ignition harness to 
enable full advantage to be taken of high-altitude 
ignition equipment. A boost-pressure correction cap- 
sule has been added to the boost-corrected ignition 
servo unit which, being linked to the constant-speed 
unit, responds to changes in the revolutions and varies 
the ignition timing for any condition under which the 
engine is operated. The original double-entry impeller 
of the supercharger has been replaced by a single-entry 





impeller of increased capacity, and the hydraulically- 
ema two-way clutch for giving different super- 
charger speeds has been re-designed to save space and 
improve its functioning. A more important change 
than any of the’above, however, is the replacement of 
the carburettor by Hobson-R.A.E. fuel-injection and 
metering equipment. The injector embodies a fully 
automatic boost control unit and the fuel-air ratio is 
automatically corrected for the charge temperature. 
Control of the engine in all production units is by a 
single lever. 

The Sabre VA engine passed its type test at the first 
attempt, and is now being delivered to the Royal Air 
Force installed in the Tempest VI. Developing 2,600 
brake horse-power for a weight of 2,460 Ib., it has a 
power-weight ratio of 0-94. The speed has been in- 
creased to 3,850 r.p.m. and the maximum boost pressure 
is now 15 lb. per square inch. The specific output is 
71 brake horse-power per litre. Considerable interest 
attaches to the Sabre VA engine, as it is the embodiment 
of progress made constantly in one direction for more 
than ten years. Moreover, it has already shown the 
ability to develop still greater power under special 
conditions to be described later. Certain troubles, 
notably excessive sleeve wear and lining failure in the 
supercharger clutch, were experienced in the early pro- 
duction form of the Sabre but, in its present form, the 
engine is entirely successful. The following iculars 
relate to the Series VA engine and its later modifications. 

The crankcase, which is of aluminium alloy, is divided 
along the vertical centre line and has the two portions 
secured together by long fitted bolts. At the front end 
is fitted the reduction gear carrier and the propeller 
shaft cover, and at the rear end, the supercharger 
casing. Each half is stiffened by five cross webs 
between the front and rear walls, these webs and the 
end walls forming the housings for the main journal 
bearings. Each crankshaft is machined from a solid 
chrome-molybdenum steel forging and has a main 
bearing between each pair of throws. Lead-bronze 
bearings are used both for the journals and the connect- 
ing-rod big ends. A reduction gear pinion is keyed and 
shrunk on to the front end of each crankshaft. The con- 
necting rods are arranged in pairs, each assembly com- 
prising a forked rod, in which the lead-bronze lined steel 
bearing shell is fixed, and a plain rod which oscillates on 
the outside of the bearing shell. The pistons are of 
forged aluminium alloy and are fitted with fully-floating 
hollow steel gudgeon-pins. In the top portion of the 
skirt of the piston are two grooves for gas rings and in 
the lower portion a special wedge-action scraper ring is 
fitted. A special chromium-molybdenum steel is used 
for the sleeves. The driving pin on each sleeve is 
located on a thickened band at the crankshaft end of 
the sleeve. There are four sleeve ports in each 
sleeve, two inlet, one exhaust and one “double” 
port. The latter is a specially-shaped port which is 
used alternately as an inlet port and as an exhaust port. 
Helical grooves are provided on the inside of the sleeves 
atthe innerends. These expedite the removal of excess 
oil from the sleeves, and thus help to reduce the oil 
consumption of the engine. There are two aluminium- 
alloy cylinder blocks, one containing the twelve star- 
board cylinder bores and the other the twelve port bores. 
Each block is secured to the crankcase by studs and 
bolts. Separate die-cast aluminium-alloy cylinder 
heads are provided for each cylinder. The castings 
have cored passages for coolant. A rubber ring is used 
to form an oil seal between the head and the cylinder, 
and a cast-iron taper section compression ring provides 
the gas seal between the head and the sleeve. 

At the front end of each crankshaft a spur pinion 
is fitted, and each pinion meshes with layshaft gears. 
At the front end of each of the four layshafts is a helical 
pinion, and each of these pinions meshes with a centrally 
disposed propeller-shaft gear. Between the top two 
layshafts a balance arm is fitted, and is so 
that if one layshaft rides forward, due to increased 
loading on the helical gears, the other is pressed 
backwards until the loading is balanced. Between 
the bottom two layshafts another balance arm is 
fitted with operates in a similar manner. The overall 
reduction ratio is 0-2742 to 1. All the reduction 
gears are made of case-hardened nickel-chromium 
steel. The propeller shaft is machined from a hollow 
forging in high-tensile steel, and is carried by one 
roller bearing and one ball bearing in the nosepiece 
and by a plain bearing at its rear end in the crankcase. 
Dimensionally, the propeller shaft is in accordance with 
8.B.A.C. standard No. 6 size. A drive is provided on 
the top auxiliary drive casing, suitable for either a 
de Havilland or a Rotol constant-speed propeller 
governor. 

Two magnetos and two distributors are fitted, there 
being one magneto and one distributor on each side of 
the top auxiliary drive casing. Each distributor is 
associated with only one magneto, but each cylinder 
head has two sparking plugs, one of which is tonnected 
to the left-hand distributor and the other to that on the 
right-hand side, thus providing two independent 
ignition systems. The whole of the ignition apparatus 


is fully screened. The ignition control is obtained 
through a differential which is operated by a servo- 
control unit fitted on the top auxiliary drive casing. 
The servo valve is responsive to manual control for 
initia] setting and to capsule control for boost cor- 
rection. 

The sleeve and supercharger drives are taken off 
the spur gears on the two top main reduction gear 
layshafts. Thus, power to drive the sleeves in the top 
and bottom left-hand banks of cylinders, and half the 
power required to drive the supercharger is taken from 
the top left-hand layshaft. Similarly, the right-hand 
layshaft drives the sleeves in the top and bottom 
right-hand banks of cylinders and supplies the other 
half of the power required for the supercharger. Each 
layshaft gear drives an idler shaft, which, in turn, 
drives a gear on the front end of the wormshaft. Pairs 
of sleeves (one top and one bottom) are driven by 
a crankshaft which is rotated by worm and wormwheel 
from the wormshaft. The r drive is 
taken, as already described, by a flexible shaft inside 
the wormshaft to which it is splined at the front end. 
Each flexible.shaft drives a layshaft at the rear end, 
and both layshafts drive the impeller shaft. 

The Hobson injector-type carburettor is mounted 
on the side of the intake bend of the supercharger, 
The injector incorporates the fuel-metering valve. 
boost control, accelerator pump and the pressure 
regulating valve. The fuel is supplied from the injectors 
to the nozzle which is situated inside the spinner of the 
supercharger. This latter, being fitted on the end of 
the impeller shaft, feeds the fuel into the eye of the 
impeller in a fine spray. A single-entry two-speed 
supercharger of the centrifugal type is bolted at the 
rear of the crankcase. Inside the supercharger casing, 
and between the impeller and the crankcase, is the 
change-speed clutch, which is hydraulically operated. 
The supercharger drive ratios are 4-68 to 1 in the 
“‘ moderate ” gear and 5-83 to 1 in the “ high ” gear. 
The supercharger casing is of cast magnesium alloy and 
the impeller is of forged aluminium alloy. From the 
impeller, the mixture passes through a ring of fixed 
diffuser blades and hence to four volutes cast in the 
supercharger casing. Each volute supplies the mixture 
for one bank of cylinders. The mixture then passes to 
manifolds above and below the top and bottom cylin- 
ders, respectively. 

The lubrication of the engine is by high-pressure oil 
to the main journal bearings, the big-end bearings, 
the propeller-shaft rear bearing, the balance arms, and 
the supercharger layshafts ; it is by jets on to the main 
reduction gears. The sleeves and gudgeon pins are 
lubricated by splash. High-pressure oil (at 60 Ib. to 
90 Ib. per square inch) is passed through reducing 
valves to supply a low-pressure system which lubricates 
the sleeve drives and the auxiliaries. The pressure in 
this system is 10 lb. to 16 lb. per square inch. Metered 
oil is supplied to the supercharger impeller rear and 
intermediate bearings. A front scavenge pump delivers 
oil from the bottom cover casing to the sump, whence 
the main scavenge pump returns the oil to the supply 
tank. A pressure-relief valve is incorporated in the 
high-pressure system. One pressure pump and three 
scavenge pumps are fitted; these are all of the gear 
type and are situated in the bottom cover unit. A 
large felt filter is incorporated in the pressure system, 
arid gauze type filters are employed for the scavenge 
system. The fuel is supplied to the injector by a 
Pesco pump of the vane type, which is bolted to the 
underside of the sump, with a composition distance 
piece to insulate the pump from heat; a relief valve 
is embodied in the pump. The relief valve is differen- 
tially controlled to allow for variations in atmospheric 
pressure. 

The cooling system is of the pressure type and 
operates with a mixture consisting of 70 per cent. 
water to 30 per cent. ethylene-glycol. The coolant 
flows from the pumps into the engine where it divides, 
part going to the lower cylinder banks and part to the 
upper banks. In. each case, it circulates round the 
cylinder heads, passes to the cylinder barrels. round the 
exhaust ports and thence to a collector gallery. From 
this gallery the coolant flows to an outlet connection 
at the front of the engine from which it to a 
header tank of the ring type in the nose of the cowling. 
From the ring tank it flows through the radiator back 
to the pumps. Two centrifugal-type coolant pumps 
are fitted on the bottom cover unit. The left-hand 
pump circulates coolant through the left-hand side of 
the engine and the right-hand pump through the right- 
hand side. The drive for the pumps is through spur 
gearing from the bottom crankshaft pinion on to a longi- 
tudinal shaft in the bottom cover casing. At the rear 
end of this shaft the drive is transferred through bevel 
gears to the vertical spindle of one of the scavenge 
pumps. The other scavenge pumps, the pressure pump 
and the coolant pumps are driven by spur gears from 
this spindle. The drives for the accéssories, magnetos, 
distributors and propeller constant-speed control unit 
are in the top casing, and are taken by means of bevels 





from a longitudinal shaft which is driven by spur 
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gearing from the crankshaft pinion. A drive is taken 
from the rear end of the top crankshaft for a Coffman 
cartridge starter, which is fitted on the top of the 
rear end of the crankcase. The controls for the throttle, 
injector, ignition and the propeller governor are all 
brought to a countershaft, supported on brackets at 
the rear of the supercharger casing, where they are 
interconnected and operated, as already mentioned, by 
a single lever in the cockpit. 

The net dry weight of the VA engine is 2,500 Ib., 
and its dimensions are 6 ft. 10} in. long by 3 ft. 4 in. 
wide by 3 ft. 10 in. high. For rating purposes, the 
power during climbing is stated to be 2,165 brake horse- 
power at 3,650 r.p.m., at an altitude of 6,500 ft.; and 
1,930 brake horse-power at 3,600 r.p.m., at 15,750 ft. 
The moderate supercharger speed is used in the first 
instance and the high speed in the second instance, the 
maximum boost employed in both cases being 9} Ib. per 
square inch. The maximum power output (usable 
for 5 minutes only) under combat conditions, is 
obtained with a boost of 15 Ib. per square inch and 
is 2,600 brake horse-power at 3,850 ft. or 2,300 brake 
horse-power at 12,750 ft., the speed in each case 
being 3,850 r.p.m. As before, the moderate super- 
charger speed is used at the lower altitude and the high 
speed at the greater altitude. Maximum take-off 
power at 3,850 r.p.m., with moderate supercharger 
speed and 12 Ib. per square inch of boost, is 2,300 brake 
horse-power at sea level. A more comprehensive 
indication of the performance of the VA engine is given 
by the power curves in Fig. 3. The lowest curve 
relates to cruising conditions, employing a weak 
mixture. The maximum boost in this case is 7 Ib. 
per square inch. It will be seen that all three curves 
rise to a maximum at relatively low altitudes and 
then begin to fall. The higher supercharger speed 
is engaged somewhere between 8,000 ft. and 11,000 ft., 
after which the power again rises slightly, but con- 
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3,000 ft. to 5,000 ft. The dotted-line continuation 
of the cruising-power curve shows that appreciably less 
power is developed at the high altitudes if the moderate 
supercharger speed is allowed to continue in use. The 
fuel used has an octane number of 100 and is to the 
Air Ministry Specification D.E.D. 2475. The consump- 
tion rate at take off is 223 gallons an hour, falling to 
203 gallons an hour when climbing at maximum horse- 
power with moderate supercharge, and 194 gallons an 
hour when climbing at maximum horse-power with full 
supercharge. The consumption under combat condi- 
tions at maximum power is 266 gallons an hour at 
moderate supercharge and 256 gallons an hour at full 
supercharge. The corresponding figures for the cruis- 
ing condition are 114 and 110 gallons an hour. Lubri- 
cating oil, to Air Ministry Specification D.E.D. 2472B, 
is used at the rate of 71 pints an hour under the most 
severe combat conditions. This figure drops to 67 pints 
an hour under the condition of climbing at maximum 
power, and to 47 pints an hour when cruising. The 
oil temperature at the inlet varies between 95 deg. C. 
for the most severe condition to 80 deg. C. for the easier 
cruising condition. Under the most severe climbing 
conditions the oil circulates through the engine at the 
rate of 41 gallons a minute and experiences a rise in 
temperature of 42 deg. C. The heat to be dissipated 
is 7,400 C.H.U. per minute. The maximum outlet 
temperature of the coolant varies between 125 deg. C. 
and 130 deg. C. It circulates at the rate of 295 gallons 
per minute and rises 11-6 deg. C. in temperature. The 
heat to be dissipated is 30,000 C.H.U. per minute. 

The VA engine has been modified in detail to enable 
it to be used in conjunction with an annular radiator 
and an engine-driven cooling fan. The modified engine, 
known as the VI, has been used in a specially designed 
Typhoon aircraft, and two further units are at present 
being used in trials and development work in a Vickers 
“Warwick ” machine. A more radical departure is 
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to the VA engine, except that water-methanol is used 
to suppress detonation and give still higher powers 
for take-off and combat conditions. Certain compo- 
nents have been strengthened to enable them to with- 
stand the increased loads. The controls have been 
modified to suit the altered boost pressures and speeds, 
and to ensure that the water-methanol cannot be used 
except under the appropriate conditions. As an indi- 
cation of the power increase secured by these means, 
it may be mentioned that under maximum combat 
conditions the engine gives 83 brake horse-power per 
litre, and the specific weight. is only 0-83 lb. per brake 
horse-power. 

The most notable addition to the VA engine making 
it a VII engine is the water-methanol unit. This 
houses the metering and pressure-regulating valves for 
the water-methanol, and is situated on the top of the 
supercharger bend at the rear of the engine. The 
ignition control over-ride valve, which is fitted on the 
top of the starter casing, varies the effective pressure 
acting on the capsule in the ignition-control unit, when 
water-methanol is being used, and thus alters the 
ignition timing to suit the conditions. Two micro 
Switches are fitted in the electrical circuit to the 
water-methanol pump to ensure that the pump cannot 
function if engine conditions are not suitable for water- 
methanol injection. One of these switches is operated 
by boost pressure and the other by engine speed ; they 
are fitted on opposite sides of the starter casing. A 
boost-restriction servo valve is connected to the main 
controls countershaft and serves to prevent combat 
or take-off boost being used unless water-methanol is 
being supplied. 

The injector is basically the same as for the Series VA 
engine, but is modified to incorporate fuel de-richment 
mechanism, which comes into operation when water- 
methanol is to be injected. Another modification is the 
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arrangement of oil heating for the throttle casing and 
throttle. The fuel nozzle in the supercharger bend has 
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also been altered to allow the metered water-methanol 
to be introduced through an annular passage round the 
fiel supply. The mixture then passes to the spinner 
of the supercharger and is delivered at the eye of the 
supercharger impeller in the form of a very fine spray. 
The cylinder head has been re-designed to allow two 
compression rings to be fitted between the head and the 
sleeve, instead of only one as on the series VA engine. 
The supercharger gear ratios and the main propeller- 
shaft gear-reduction ratio are the same as in the VA 
engine, and the compression ratio is also unchanged. 
The addition of the water-methanol equipment has led 
to an increase of 1} in. in the overall height of the engine 
and of ? in. in the overall length. The overall width is 
unchanged but the weight is increased by 40 lb. 

The gain in Lipo output is out of all proportion to 
the weight and dimensional increases, being 455 h.p. 
for the combat condition, 700 h.p. for take-off, and 
75 h.p. for climbing at moderate altitude (30 h.p. 
for high altitude). The advance in maximum boost 
corresponding to these three conditions is from 15 Ib. 
to 17} Ib. per square inch, from 12 lb. to 17} lb. per 
square inch, and from 9} lb. to 10} lb. per square inch. 
The curves in Fig. 4, opposite, show that the benefits of 
applying the water-methanol principle can be i 
under varying conditions. The power is never less than 
that shown in Fig. 3, and, in certain circumstances, it 


is from 10 per cent. to 20 per cent. greater. 
The fuel consumption at the maximum take-off 
horse-power is at the rate of 235 gallons an hour plus 


65 gallons an hour of water-methanol. For maximum 
horse-power in combat at high altitude, at moderate 
supercharge and at full supercharge respectively, the 
consumption figures are 239 gallons and 241 gallons of 
fuel, plus 66 gallons and 102 gallons an hour of water- 
methanol. The changes in lubricant flow and tempera- 
tures are inappreciable, and only a slight increase in 
the rate of flow of coolant (from 295 gallons to 327 
gallons a minute) is necessary. 





CONTROL OF DIAMOND WIRE-DRAWING D1IEs.—The 
Minister of Supply has issued the Control of Diamond 
Wire-Drawing Dies (No. 2) (Revocation) Order, 1946 
(S.R. and O. 1946, No. 16, price 1d.), revoking the No. 1 
Order of 1940, which prohibited, except under licence, 
the production, disposal and acquisition of diamond wire- 
drawing dies. The No. 2 Order came into force on 
January 14. The Diamond Wire-Drawing Dies and the 
Quartz Crystals Controls were disbanded on D: ber 31, 
1945, and any questions concerning matters formerly 
dealt with by the Controls should be addressed to the 
Diamond-Dies Section or the Quartz-Crystal Section. of 
the Raw Materials Department, Ministry of Supply, 
Westralia House, 66, Gresham-street, London, E.0.2. 
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HIGH-FREQUENCY TWO-PHASE 
INDUCTION MOTOR. 


Tue staff of the naval compass department of the 
Admiralty have recently developed a two-phase induc- 
tion motor, designed for the dual of applying 
torques for controlling the precision of the gyroscopes 
in the Admiralty gyro-transmission unit, Mark II, and 
as a follow-up motor in the Admiralty transmitting 
magnetic compass, Type III. An illustration of this 
motor, which weighs only 5} ozs. complete and has a 
length of less than 3 in. overall, is given in Fig. 1. 
The various ¢omponents, including stator and rotor 
punchings and a stator coil, are shown in Fig. 2. 

The motor is totally enclosed and flange mounted, 
and is provided with an aluminium-alloy shell and end 
shield. The stator core is built up of radio-metal 
laminations, 0-01 in. thick. These are secured by a 
brass or aluminium shield, which is spun over at the 
ends. The windings are of the double-layer concen- 
trated type, the individual windings, which are of 
No. 36 nylon-covered wire, being pre-formed and 
inserted in twelve slots to form a two-phase six-pole 
system. The core having been wound and impregnated 
forms a readily replaceable unit which is held inside 
the shell by a flexible brass clamping ring. This ring 
is secured by the end shield. The stator leads are 
connected to an external terminal block secured to 
the end shield. The rotor is of squirrel-cage con- 
struction, the “cage” being formed of copper strips 
which are secured in narrow slots in the-core and 
soldered to copper end rings. Both the laminations 
forming the core and the end rings are clamped to the 
shaft by a nut, the twenty-one slots being skewed by 
one slot pitch to eliminate “ cogging.’ The shaft is 
of stainless steel as, when used for the second purpose 
mentioned above, the motor is located fairly close to 
the magnetic compass. The rotor is mounted in 
ball bearings. 

As regards operation, the deep narrow rotor hars 
and open-ended slots assist in providing a relatively 
flat speed-torque characteristic, as shown in Fig. 3, 
since at high slip frequencies the current in the bars is 
concentrated towards the outer edge and the effective 
rotor resistance is therefore greater -at low x 
When it is being employed as a torque motor, a supply 
is given at a frequency of 333 cycles per second and at 
20 volts per phase. Its performance under these 
conditions is shown in Fig. 4. When used as a follow- 
up motor, the supply. is at 400 cycles per secor ., and 
one phase is constantly energised, the other being 
supplied from a valve amplifier in proportion to the 
misalignment of the gyroscope. Its performance under 
these conditions is shown in Fig. 5, the fixed phase 
voltage being 30 and the temperature rise 30 deg. 


MOTOR. 





Fig. 2. 


MEASURING AND INSPECTION 
EQUIPMENT EXHIBITION. 


As stated on page 11, ante, an exhibition of measuring 
and inspection equipment was held at the London 
office of Messrs. Alfred Herbert, Limited, Coventry, 
from January 7 to January 18. The greater part of 
the material shown is not manufactured by Messrs. 
Alfred Herbert, but is handled by that firm in the 
capacity of distributors for the makers, all of whom are 
British firms. As manufacturers of precision machine 
tools themselves, Messrs. Alfred Herbert are qualified to 
select apparatus suitable for the inspection and measure- 
ment of the work turned out bysuch tools. The display 
certainly covered a wide field and showed the numerous 
improvements made in certain classes of equipment 
since descriptions of the earlier forms were published in 
ENGINEERING; for example, the Hilger projection 
apparatus, the Hilger inspection enlarger, and the 
Hilger universal projector clearly demonstrate that 
both the design and construction of these appliances 
has been anything but static. Of the newer instru- 
ments, it may be mentioned that the Watts Microptic 
measuring machine, a comparator type of instrument 
employing wholly optical magnification of the plunger 
movements, was described in ENGINEERING as recently 
as vol. 159, page 246 (1945), and the Avery power- 
operated hardness-testing machine in vol. 160, page 
370 (1945). This latter machine is designed for testing 
the hardness of materials on the Brinell scale, but 
an example of the Avery direct-reading hardness- 
testing machine was also shown. This machine 
operates on the Rockwell scales, the term “ direct- 
reading ” having reference to the fact that the results 
are shown on a graduated dial in terms of either of 
the scales, and the process does not, therefore, involve 
independent measurements of the indenter impression. 
A third example, the Edgwick visual hardness-testing 
machine, is notable from the fact that an image of the 
impression is projected on to a glass screen engraved 
with a scale on which the width across the diagonals of 
the square impression or the diameter of the circle is 
read easily and rapidly. The machine is suitable for 
either the Brinell or Rockwell scales by using the 
appropriate indenter. 

Two other of the Edgwick products may be men- 
tioned, namely, the optical dividing head, which 
retains most of the characteristics described in Enet- 
NEERING, Vol. 151, page 46 (1941), and the mechanical 
handle described in vol. 154, page 428 (1942). The 
latter is virtually a headstock with a rotating spindle 
carrying either a screw on to which parts such as nuts 
can be run on rapidly for testing the fit of the threads, 
or, conversely, a tapped hole in which screwed parts 
can be inserted for the same purpose ; gauges of either 
male or female type can also be used. A mechanical 
surface-finish recorder,designed by Dr. G. A. Tomlinson 
of the National Physical Laboratory, is attractive from 
its simplicity of operation and construction, and the 
results obtained from it give accurate records of the 
actual micro-profile and macro-profile of the surface 
examined within the range of traverse of the diamond- 
pointed exploring point. An enlarged profile of the 
surface is recorded on a smoked-glass plate arid usually 
at a magnification of 160. This record is then projected 
and examined, or a photographic record may be made, 
with an optical magnification of 100, the total magnifi- 
cation being thus 16,000. This enlargement may be 
effected on the Hilger enlarger, which is equipped with 
a focusing screen and a dark slide for photographic 
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paper or film. A method of checking obstructed 
profiles, such as a turbine blade, on the Hilger projector 
was demonstrated. The angle Dekkor, the uses of 
which have already been described in ENGINEERING, 
vol. 157, page 497 (1944), was shown in several types. 

Other of the exhibits which may be mentioned were 
an example of the Avery dynamic balancing machine, 
the P.V.E. effective-diameter-testing machine, and the 
Edgwick comparator. Other exhibits were a full 
range of Mollart plug, caliper and other gauges and of 
Smith’s indicator gauges ; the M.S.E. shop 
microscope (see ENGINEERING, vol. 158, page 216 
(1944) ), a low-power binocular microscope and a 
binocular ‘iettine to be worn on the forehead for 
the low-power inspection of fine work and the continual 
reading of Vernier and other scales. There was, also, 
of course, a comprehensive display of Ardoloy cutting 
tools, Ardoloy drawing dies, and other of the well- 
known products of Messrs. Alfred Herbert’s manufac- 
ture. 





BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


Testing of Transport Gas-Producer Fuels—A new 
specification, designated B.S. No. 1264-1945 and 
entitled ‘‘ Methods of Test for Transport Gas-Producer 
Fuels,” has recently been published. The methods of 
test, which relate to specially-prepared cokes, anthra- 
cite and other fuels, have been drawn up in the light 
of the best information available to the committee 
res: ible, and the recommendations of manufacturers 
and operators of producer-gas plant. Moreover, the 
committee has had the active co-operation of the Minis- 
tries of War Transport and of Fuel and Power. The 
standard tests cover methods for sampling and screen 
analysis, and for the determination of strength and 
friability, total moisture, potential tar, the critical air- 
blast value, ash content, sulphur and chlorine, and 
alkali used for activation. In an appendix is given a 
graphical method of recording screen analyses. [Price 
28., postage included.] 

Sills and Lintels.—Another series of five new specifica- 
tions, B.S. Nos. 1236 to 1240, bound in one cover, 
deal with sills and lintels. B.S. No. 1236 covers clay- 
ware sills; No. 1237, cast-concrete sills; No. 1238, 
natural-stone sills; No. 1239, cast-concrete lintels, 
and No. 1240, natural-stone lintels. The sills and 
lintels are intended primarily for buildings of a domestic 
character, but their use is not limited to this class of 
structure. They have been designed for use with 
standard metal windows conforming to specification 
B.S. No. 990, and standard wood windows and casement 
doors conforming to specification B.S. No. 644, Part 1. 
The lintels are for use in buildings in which the floor 
load is uniformly distributed and not in excess of 
3 cwt. per foot run of lintel. The specifications cover 
the types, materials and dimensions of the sills and 
lintels, and for the latter, they deal also with the rein- 
forcement, compressive strength and ultimate breaking 
load. Tests for the two last-mentioned values are 
included. [Price, 3s. 6d., postage included.] 








MANCHESTER ASSOCIATION OF ENGINEERS.—The Con- 
stantine Award of the Manchester Association of Engi- 
neers has been made to Mr. H. C. Town, M.1.Mech.E., for 
his paper, “‘ The Influence of Hydraulics on the Design 
of Machine Tools,” presented during the 1944-45 session. 
The Butterworth Award has been made to Mr. J. W. 
Powell; A.M.C.T., A.M.I.Mech.E., for his contributions 
to the discussions during the 1944-45 session. Both 
these awards are to be presented at the quarterly meeting 
held this evening, Friday, January 25, at the Engineers’ 
Club, Manchester. 





CLEARING PRESSES TO BE MADE IN NEWCASTLE.—The 
Rockwell Machine Tool Company, Limited, have an- 
nounced details of an arrangement into which they have 
entered with Messrs. Vickers-Armstrongs Limited, and 
the Clearing Machine Corporation, of Chicago. A wide 
range of Clearing products will be manufactured in this 
country by Messrs. Vickers-Armstrongs at their New- 
castle-upon-Tyne works, and the Rockwell Machine Tool 
Company will be the sole selling agents for all the machines 
produced. The present manufacturing programme 
includes double-sided crank presses of from 60 tons to 
215 tons capacity and 20 in. to 32 in. between uprights. 
Crownless double eccentric-drive presses will also be 
made, with capacities of from 100 tons to 200 tons and 
40 in. to 108 in. between uprights. There will also be a 
range of single, double and triple-action mechanical and 
hydraulic presses of frem 200 tons to 500 tons capacity, 
and other machines in addition. 





INSTITUTION ELECTIONS. 


INSTITUTION OF CrviL ENGINEERS. 


Member.—Albert Guido Bonn, C.B.E., London, 
8.W.20; Edward Rogers Cartwright, C.B.E., London, 
E.C.3; Albert Cecil Fewtrell, C.B., D.S.O., V.D., 
Sydney, N.S.W., Australia; Arthur Wilfrid Jennings, 
London, S.W.16; Serge Leliavsky, Cairo, Egypt; 
Robert Menzies MacGregor, C.M.G. 

Associate Member to Member.—James Benet Bennett, 
Swansea; Keith Phorson Brow, M.B.E., Ipswich; 
Stanley Alan Bunnell, B.Sc. (Eng.) (Lond.), hdad, 
Iraq; John Carr, B.Sc. (Eng.) (Lond.), London, S.E.6 ; 
Chotalai Chunilal Dalal, Hyderabad, Deccan, India ; 
Sydney Averill Gothard, B.Sc. (B’ham), Bath; John 
Tattersall Haynes, Bournemouth; Henry Headland, 
M.Sc. (N.Z.), London, 8.W.1. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Associate to Associate Member.—Henry Anderton, 
Manchester; Captain Edward Neil Cunliffe, B.Sc. 
Tech. (Manch.), R.E., Pretoria. 

Graduate to Associate Member.—Frank Acton, 
Nottingham; Captain Robert Apted, R.E.M.E., 
B.A.O.R.; Donald Anderson Ball, London; Sub- 
Lieut. (E.) George Arthur Bartlett, R.N.V.R., London ; 
Leonard George Barton, Birmingham ; Richard Hodson 
Bebb, Coventry ; Captain Kenneth Schofield Beswick, 
R.E.M.E., B.A.O.R. ; Pritimoy Bhattacharji, Madras ; 
Peter Eugene Bish, Rochester; Cyril Leslie Bodvan- 
Griffith, M.A. (Cantab.), Rotherham; Anil Kumar 
Bose, M.A. (Cantab.), Derby ; Norman Brearley, B.Sc. 
(Eng.) (Lond.), St. Helens; Stanley Charles Bridges, 
Fort Halstead, Kent; Leonard Dacre Evans Brodie, 
C.M.F.; Joseph Buchanan, Newmains, Lanarkshire ; 
Ernest Anthony Leslie Colebourne, B.Sc. (Eng.) 
(Lond.), Bradford ; Captain Frederick Maurice Cryer, 
R.E.M.E., S.E.A.C.; Geoffrey Curtis, B.Sc. (Bristol), 
Coventry; Lieut. James Brownlee Dick, S.A.A.F., 
Rossburgh, S. Africa; Frank Leslie Dickinson, North- 
wich ; Thomas Dixon, Newcastle; Frank Dronsfield, 
Chadderton; Edward Dugdale, London, S8.E.18; 
Robert Anthony Lines Farr, Norwich ; Captain Peter 
Edward Felgate, B.Sc. (Eng.) (Lond.), R.E.M.E., 
C.M.F. 

INSTITUTION OF STRUCTURAL ENGINEERS. 


Member.—John Haviland Haviland, Johannesburg, 
S. Africa ; Ronald William Walker, Glasgow.: 

Associate Member to Member.—Ernest Bateson, 
Cheam, Surrey; Bernard William Hadfield, Birming- 
ham ; James William Meredith, Poynton, Cheshire. 

Associate Member.—Henry Charles Ashton Beau- 
mont, Greenisland, Co. Antrim; Henry Criswell, 
Aylesbury, Bucks; John Raymond Greenwood, 
Langley, near Birmingham ; Ludwig Horowitz, Braun- 
stone, near Leicester ; Lambertus Meijer, East London, 
8. Africa; Jack Mercer, Coventry; Frederick John 
Chate, Teddington, Middx.; Hugh Duncan Findlay, 
Glasgow ; Desmond Grant Horne, S. Africa; Hugh 
Brown Sutherland, Glasgow. 





BOOKS RECEIVED. 


The Materials Handling Manual. Second volume. 
Editors: M. M. WILLIAMSON and G. W. WILLIAMSON. 
Paul Elek (Publishers), Limited, Diamond House, 
36-38, Hatton-garden, London, E.C.1. [Price 30s. 
net.] 

Optical Instruments in Engineering. By SYDNEY H. 
HEMSLEY. Paul Elek (Publishers), Limited, 36-38, 
Hatton-garden, London, E.C.1. [Price 7s. 6d. net.) 

Electron Optics and the Electron Microscope. By Dr. 
Vv. K. ZworykKin, Dr. G. A. Morton, and others. 
John Wiley and Sons, Incorporated, 440, Fourth- 
avenue, New York 16, U.S.A. [Price 10 dols.] Chapman 
and Hall, Limited, 37, Essex-street, Strand, London, 
W.C.2. [Price 60s. net.) 

The Foreman’s Guide. For the Foreman, the Forewoman, 
the Manager, the Student. By R. B. Hovey. Sir 
Isaac Pitman and Sons, Limited, Parker-street, 
Kingsway, London, W.C.2. [Price 4s. 6d. net.) 

Department of Scientific and Industrial Research. Memoirs 
of the Geological Survey. Special Reports on the Mineral 
Resources of Great Britain. Volume XXXIV. Rock 
Wool. By E. M. Guppy and Dr. JAMES PHEMISTER. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
[Price 9d. net.] 

Melbourne and Metropolitan Tramways Board. Report 
and Statement of Accounts for the Year Ended 30th June, 
1945. The Secretary, Melbourne and Metropolitan 
Tramways Board, 616-622, Little Collins-street, 
Melbourne, Victoria. 

New Zealand. Railways Statement, 


1945. By The 


Hon. R. SEMPLE, Minister of Railways. Together with 
the Annual Report of the General Manager of the New 
Zealand Government Railways. The General Manager, 
New Zealand Government Railways Department, 
Wellington. 





PERSONAL. 


LORD BRABAZON OF TaRA has been elected chairman 
of the Air Registration Board in succession to gi, 
MAURICE DENNY, who has relinquished the office aftep 
holding it since 1937, 


Dr. 8. WHITEHEAD, M.A. (Oxon), A.M.I.E.E,, 
F.Inst.P., who has been acting director of the British 
Electrical and Allied Industries Research Association 
since the retirement, in December, 1944, of Mr. E. B. 
WeEpMoRE, C.B.E., M.I.E.E., F.Inst.P., has now been 
appointed director of the Association. 


Mr. G. F. Layooex, M.C., has been elected President 
of the Institution of Mining and Metallurgy for the 
remainder of the 1945-46 session, in succession to the late 
Lt.-Cot. EpGarR Pam. Mr. Laycock is also President- 
elect for 1946-47. 


Mr. J. P. CHITTENDEN has retired after 40 years’ 
continuous service with the English Electric Company, 
Limited, Stafford. He was formerly chief engineer of 
the company’s steam-turbine department and has been 
consulting engineer since the spring of 1943, when Mr, 
F. J. CowLIn succeeded to the position of chief engineer 
of the turbine department. 

Mr. V. M. BARRINGTON-WARD, C.B.E., D.S.O., general 
manager (Southern area), L.N.E.R., Mr. S. R. Geary, 
O.B.E., general manager (road services), London Passen- 
ger Transport Board, and BRIG.-GEN. SIR OsBORNE 
MANCE, K.B.E., C.B., lately Director of Canals, Ministry 
of War Transport, have been elected vice-presidents of 
the Institute of Transport. 


Mr. S. MARKLAND, O.B.E., A.M.I.Mech.E., M.1.A.E., 
chief engineer of Leyland Motors, Limited, Leyland, 
Lancashire, has been assigned the temporary appoint- 
ment of deputy general manager of the company owing 
to the absence, through illness, of Mr. G. A. LIARDeET, 
the managing director. 

Mr. WILFRID I. WRIGHTSON has retired from his posi- 
tions with Messrs. Head, Wrightson and Company, 
Limited, Teesdale Iron Works, Thornaby-on-Tees. He 
served as a director for 34 years and acted as vice- 
chairman since 1932. Messrs. Head, Wrightson and 
Company have opened a branch office at Leopold 
Chambers, 5, Leopold-street, Sheffield, 1, for the sale of 
iron and steelworks plant, castings, etc., in the East and 
West Ridings of Yorkshire, Derbyshire, Nottinghamshire 
and Lincolnshire. Mr. A. READMAN is the resident 
manager. Mr. B. W. Hewrrr, 90, Totley Brook-road, 
Totley, Sheffield, will continue to deal with the firm's 
colliery-plant sales. 


CapTain W. A. Hawkes, C.B.E., R.D., R.N.R. (ret.), 
late of Cunard White Star, Limited, is joining the marine- 
cable department of Messrs. Johnson and Phillips, 
Limited, London, S.E.7, on February 1. His head- 
quarters will be at Columbia House, Aldwych, W.C.2. 


Mr. F. WaAINE, a director of Brrrisnh INSULATED 
CALLENDER’s CABLES LIMITED, has been appointed 
manager (commercial) of home business, including 
buying. Another director, Mr. W. G. HENDREY, has 
been made manager (overseas). Other appointments 
include those of Mr. H. J. STONE as deputy to the 
manager (commercial) and sales manager (home); MR. 
G. W. MINSHULL and Mr. A. H. LAYHE, as assistant 
sales managers (home); Mr. V. T. BURCHALL as manager, 
home branch offices, Mr. R. B. PavL and Mr. C. 8. BELL, 
assistant overseas managers, and Mr. H. R. ALLEN, 
co-ordinating officer of overseas factories. 


Dr. R. S. SILver, F.Inst.P., is leaving the service of 
Messrs. G. and J. Weir, Limited, Glasgow, on January 31 
to take up the appointment of head of the Development 
Section in the Research Department of the Imperial 
Tobacco Company, Limited, Bristol. 

Following the resignation of Mr. A. T. Hopss, 
M.Inst.C.E., from the secretaryship of the Institution 
of Highway Engineers, the Council have appointed 
Mr. N. W. Jenson, F.C.1.S., to that position as from 
February 1. From this date the Institution will operate 
from Mr. Jenson’s office, at 55, Romney-street, London, 
8.W.1. (Telephone ABBey 3891-2.) 

COMMANDER M. BLoop, who has been in the Naval 
Ordnance Inspection Department for the last eight years, 
has been appointed London representative of The Dar- 
lington Forge, Limited, with offices at Vickers House, 
Broadway, London, 8.W.1. 

Messrs. A. C. WICKMAN LIMITED, Tile Hill, Coventry. 
have been appointed sole agents and engineering repre- 
sentatives for the gear-cutting machines designed and 
manufactured by THE POWER PLANT COMPANY, LIMITED, 
West Drayton, Middlesex. 

On account of expanding business, Messrs. Davip 
BROWN AND Sons (HUDDERSFIELD) Limirep, Hudders- 
field, have opened an office at 71 and 72, Atlantic 
Chambers, 7, Brazennose-street, Munchester, 2. (Tele- 
phone: Blackfriars 0011). 

Messrs. THE ASIATIC PETROLEUM COMPANY, LIMITED, 
inform us that they have changed their name to THE 
SHELL PETROLEUM CoMPANY, LIMITED, St. Helen’s-court, 
Great St. Helen’s, London, E.C.2. 
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NOTES FROM THE NORTH. 


GLasacow, Wednesday. 

Scottish Steel.—Steelmakers are inundated with orders 
for plates, sections, bars, and sheets, but their outputs 
nave been restricted by the shortage of coal, and the 
fuel position seems as if it may become worse. The 
delivery dates for plates, etc., are lengthening owing to 
the limited rolling capacity at present available on 
account of labour and fuel shortages. Sections are also 
more difficult to procure puriétually. Sheets, of course 
are most difficult of all to obtain, and new business for 
delivery under eight or nine months is a matter for 
negotiation. The new export prices, which came into 
operation on January 14, were of particular interest to 
Scottish steelmakers, as it appears that the bulk of 
Britain’s steel exports are of Scottish origin. Local 
interests are concerned at the danger of selling steel too 
cheaply to certain overseas buyers who are serious com- 
petitors of Clyde shipyards, engineering firms, etc. z 

Scottish Shipbuilding.—Merchant shipping tonnage 
under construction at the end of December is reported 
to be the highest for 25 years, and the Clyde’s share was 
115 vessels totalling 522,862 tons, or nearly 32-5 percent. 
of the national total. This consists of 80 vessels of 353,912 
tons gross in the upper reaches of the river, and 35 of 
168,950 tons in the Greenock area. This is the highest 
since 1921, and compares with 58. vessels and 355,341 
tons building on the Clyde at June 30, 1939—just prior 
tothe war, The new programme is somewhat threatened 
by the acute shortage of labour and coal, the latter 
directly affecting the supply of ship plates, sections, and 
other steel materials needed for ancillary and auxiliary 
purposes. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—Arrangements have just been 
completed for the importation of some 30,000 tons of 
Labrador pit props for use in the South Wales mines dur- 
ing 1946. These will be the first arrivals since trading 
was brought to a standstill in 1941. It is hoped to 
expand the trade very considerably and that, in about 
five years’ time, it will be at the rate of about 100,000 
tons annually. Exports of coal and coke from the six 
principal South Wales ports during 1945. as cargo and 
bunkers to both foreign and coastwise destinations, 
amounted to 4,916,405 tons, against 5,541,607 tons in 
1944 and 19,290,618 tons in 1938, the last complete year 
before the war. These figures were included in the 
annual returns issued by the Great Western Railway 
Company relating to the trading of their South Wales 
ports. Output at the South Wales collieries has remained 
at a disappointing. level. The latest figures available 
showed that in the week ended January 5, the output of 
the pits under the control of the Monmouthshire and 
South Wales Coalowners’ Association, comprising about 
94 per cent. of the total produced in the coalfield, 
amounted to only 398,686 tons, against 492,512 tons in 
the peak output week just before the Christmas holidays. 
Only 16 of the 191 pits succeeded in reaching or exceeding 
their allocation. The home demand continued brisk, and 
salesmen on the market had great difficulty in handling 
the trade available: Most producers already had 
sufficient orders on their books to ensure the steady lifting 
of almost the whole of their potential outputs for some 
months to come, and the tone was consequently very 
firm. The export and bunkering trades were severely 
hampered by the lack of supplies. All the large grades 
were in steady demand, but were well sold forward. The 
sized and bituminous smalls were almost unobtainable 
and commanded high figures. Some dry steams were on 
offer. Patent fuel and cokes were active in the home 
trade. 


Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plate continued steady. 
Makers have full order books and will put additional 
rolling mills into operation when more labour is made 
available. The export market, although freed from price 
restrictions, remains quiet. Steel sheets continue to be 
much sought after, and as makers are heavily com- 
mitted, orders for early delivery continue to be difficult 
to place. Iron and steel scrap, more particularly the 
heavier and better qualities, continues to have a good 
demand. 





X-RAY ANALYSIS CONFERENCE.—The X-ray Analysis 
Group of the Institute of Physics announce that th: ir 1946 
Conference will take place at the Royal Institution, 
London, on July 9, 10 and 11 next, and that it will be 
open to all without charge. It is hoped that several 
distinguished foreign scientists will participate in the 
proceedings. Further information will shortly be avail- 
able from the Honorary Secretary, Mr. F. A. Bannister, 
F.Inst.P., Department of Mineralogy, British Museum 
(Natural History), Cromwell-road, London, S.W.7. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Buyers of iron and steel are in the 
market with substantial orders at the fixed high prices, 
but producers hesitate to add extensively to their heavy 
commitments and the volume of business passing is not 
very large. Many plants are operating at full capacity 
in an endeavour to keep pace with their delivery obliga- 
tions and contracts arranged are on a scale that will keep 
the works actively engaged for several months. The 
overseas demand continues to expand but the magnitude 
of home requirements imposes limits on the parcels 
that can be spared for export. There is no shortage of 
raw material, but larger deliveries of certain descriptions 
of pig iron would be welcome and supplies of semi- 
finished steel are considerably short of present require- 
ments. Manufacturers of finished commodities have as 
much work on hand as they can deal with. 


Feundry and Basic Iron.—North-East Coast founders 
have well-filled order books and are taking up their full 
quotas of high-phosphorus pig iron. Apparently they 
will have to depend very largely on supplies from other 
producing centres to cover their requirements as the 
prospects of a material increase in the make of local 
brands are still slight. There is no basic iron on the 
market, but the output is sufficient to supply the require- 
ments of the makers’ consuming plants. 


Hematite, Low-Phosphorus and Refined Iron.—Satis- 
factory quantities of East Coast hematite are reaching 
home consumers, but merchants are having to refuse 
foreign business because of the difficulty in obtaining 
export licences. Engineering foundries are absorbing 
increasing quantities of low- and medium-phosphorus 
grades of iron, the outputs of which are ample for th> 
growing demand. There is a ready sale for refined iron. 

Manufactured Iron and Steel.—Semi-finished iron is 
being absorbed in increasing quantities and the demand 
for steel semies is severely taxing the sources of supply. 
The shortage of home products, particularly of steel 
billets, blooms and sheet bars, is acute and there are 
indications that substantial imports from overseas will 
be necessary to keep the re-rolling mills in full operation. 
Increasing activity at the finished-iron works is reported 
and finished-steel producing plants are fully occupied. 
Sheet mills are operating under heavy pressure and 
have as much work in hand as they can deal with during 
the next six months ; plate and section mills also have 
substantial programmes to carry through. Rail makers 
are busy, as also are manufacturers of points, crossings, 
chairs and other railway material. Producers of pit 
props, arches and all descriptions of colliery requisites 
have extensive bookings. 

Scrap.—Large quantities of iron and steel scrap are 
being delivered, but there is still a ready sale for good 
heavy grades. 





NOTES’ FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Steady recruitment of good-type 
unskilled labour under Class “ A ” releases is solving to 
some extent the labour problem in Sheffield industry, but 
much more skilled labour is required under Clas “ B ” 
releases. In the light-rolling industry many more skilled 
rollers are required than are available, and this reduces 
the production of sheets and bars, with consequent delays 
in delivery. Heavy-steel branches are receiving more 
orders as engineering and other consuming industries get 
under way. Prospects are bright in the departments 
making motor-car steels, and more orders have been 
booked. A large amount of export business is on the 
books and is being encouraged by the opening of a 
Sheffield office by the Export Credits Guarantee Depart- 
ment. Some manufacturers may not make extensive use 
of it, because they state that the greater part of their 
export trade is with old customers who are certain to 
meet their obligations. Marked activity on export 
account distinguishes the electrical-engineering section, 
in which there is a large amount of work on hand for 
railway electrification schemes in South Africa and for 
the manufacture of trolley-’bus motors. Shipbuilding 
material departments are busier and have excellent 
prospects. A great deal of work is in hand for British 
railways in connection with their programmes of new 
construction and repair. Iron foundries are heavily 
booked, but still need more labour. Steel foundries also 
are hampered by a shortage of labour which is retarding 
the acceptance of much busi in prospect 

South Yorkshire Coal Trade.—Coal supplies are very 
short, and the urgency of the requirements of the rail- 
ways, gas and electricity undertakings makes it neces- 
sary to requisition coal which ordinarily would be allo- 
cated to other users whose needs are not considered to be 
so essential. Some industrial concerns have relatively 
light stocks both of coal and coke. The house-coal 
market is very short of supplies. Outcrop coal, however, 











is helping considerably to save the situation. 


NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF BRITISH FOUNDRYMEN.—Wales and 
Monmouth Branch: Saturday, January 26, 2.30 p.m., 
South Wales Institute of Engineers, Park-place, Cardiff. 
“ High-Strength Aluminium Castings,” by Mr. A. L. 
Pendry. Falkirk Section: Saturday, January 26,6 p.m., 
Temperance Café, Lint Riggs, Falkirk. “Cupola Prac- 
tice,” by Mr. D. H. Young. Hast Midlands Branch : 
Saturday, January 26, 6 p.m., Technical College, Derby. 
“* Mechanisation for Foundry Production,” by Mr. G. W. 
Nicholls. Bristol Branch: Saturday, January 26,7 p.m., 
Merchant Venturers’ College, Bristol. ‘“‘ Principles of 
Casting Design,” by Professor ¥V. M. Shestopal. Sheffield 
Branch: Monday, January 28, 7 p.m., Roya] Victoria 
Hotel, Sheffield. ‘‘ The Foundry in Industry,” by Mr. 
F. Whitehouse. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Scottish 
Centre: Saturday, January 26, 4 p.m., Royal Technical 
College, Glasgow. Dr. P. Dunsheath’s Presidential 
Address. Institution: Monday, January 28, 5.30 p.m., 
Victoria-embankment, W.C.2. Discussion on “‘ Electrical 
Aids to Coal Production,’”’ opened by Mr. R. Crawford. 
London Students’ Section: Tuesday, January 29, 7 p.m., 
Victoria-embankment, W.C.2. Problems Night. Radio 
Section: Wednesday, January 30, 5.30 p.m., Victoria- 
embankment, W.C.2. “ Transmitting Sound on the 
Vision-Carrier of a Television System,” by Messrs. D. I. 
Lawson, A. V. Lord and 8. R. Kharbanda. 

Royal Socrety oF ARTS.—Monday, January 28, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. Cantor Lec- 
ture II. “ High-Speed Flight,” by Dr. S. G. Hooker. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Branch: Monday, January 28, 6 pam., News 
Theatre, Pilgrim-street, Newcastle-upon-Tyne. Jointly 
with INSTITUTION OF ELECTRICAL ENGINEERS (North- 
Eastern Centre). “‘ Scientistin War-Time,” by Sir Edward 
Vv. Appleton, F.R.S. Also at Western Branch: Wednes- 
day, January 30, 7 p.m., Royal Fort, Bristol. North- 
Western Branch and <4dministration and Production 
Group: Thursday, January 31, 6.45 p.m., Engineers’ 
Club, Manchester. ‘“ Design, Construction and Use of 
Inspection Gauges,” by Mr. L. H. Leedham. Scottish 
Branch: Thursday, January 31, 7.30 p.m., Royal Tech- 
nical College, Glasgow. ‘“‘ Whittle Jet-Propulsion Gas 
Turbine,” by Air Commodore Frank Whittle. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 
29, 5.30 p.m., Great George-street, S.W.1. ‘“‘ Considera- 
tions in Connection with Inviting and Preparing Ten- 
ders,” by Mr. T. A. L. Paton and Mr. S. W. Cox. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanD.—Tuesday, January 29, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘“‘ Modern Machine Tool Prac- 
tice,” by Mr. T. P. N. Burness. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, January 
29, 7 p.m., South East London Technical Institute, 
Lewisham, S.E. “ Applications of Welding to Marine 
Engineering,” by Mr. H. N. Pemberton. 


IRON AND STEEL INsSTITUTE.—Tuesday, January 29. 
7.30 p.m., Technical School, Cole-street, Scunthorpe. 
“ Design and Operating Features of a New Blooming 
Mill.” by Mr. G. A. V. Russell and Mr. G. W. Fox. 
INSTITUTE OF TRANSPORT.— Southern Section : Wednes- 
day, January 30, 5.30 p.m., Polygon Hotel, Southampton. 
“* Education for Transport,”’ by Mr. T. W. Royle. 


INSTITUTION’ OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, January 30, 6 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, S.W.1. “‘ Ten 
Years’ Experience with the L.M.S. 4-6-2 Non-Condensing 
Turbine Locomotive No. 6202,” by Mr. R. C. Bond. 

LIVERPOOL ENGINEERING SOCIETY. — Wednesday, 
January 30, 6 p.m., Municipal Annexe Buildings, Liver- 
pool. ‘‘ Fundamentals of Radiolocation,” by Flight- 
Lieut. E. V. Jacobs. 


INSTITUTE OF WELDING.—Wednesday, January 30, 
6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. ‘“‘ Mobile Welding with the Royal En- 
gineers,” by Captain R. B. Croft and Captain O. Lithgow. 


JUNIOR INSTITUTION OF ENGINEERS.—Friday, Febru- 
ary 1, 6.30 p.m., 39, Victoria-street, S.W.1. Discusssion 
Groups. North Western Section: Saturday, February 2, 
2.30 p.m., 16, St. Mary’s Parsonage, Manchester. “ Elec- 
tronic Control,” by Mr. H. Smethurst. 





CHART OF IRON AND STEEL PRICES.—Messrs. W. 
Richards and Sons, Limited, Britannia Foundry, Middles- 
brough, have sent us copies of the 24th annual issue of 
their “‘ Chart of Iron and Steel Prices.” This gives, in 
graphical form, the fluctuations in the prices of crown- 
quality bar iron; ship’s deck iron castings ; iron ship 
rivets ; steel ship plates, angles and rivets; and Cleveland 
No. 3 pig iron, during the years 1914 to January, 1946. 





The graphs are clearly printed in contrasting colours. 
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Fia. 3. Crecurr-BrEAKER IN WITHDRAWN PosiITION. 


LIGHTING IN MOTIVE-POWER 
DEPOTS, L.M.S.R. 


Tu London Midland and Scottish Railway Company 
have reviewed the question of motive-power depot 
lighting and are systematically overhauling the arrange- 
ments in current use. Broadly speaking, the policy 
is to provide three separate forms of lighting, namely, 
lighting from above, from the side, and from pits. 
As engine sheds fall due for re-roofing or rebuilding, 
opportunity is taken to install fittings for general 
overhead lighting, making use of 150-watt filament 
lamps in dust-tight cast-iron enamelled reflectors fitted 
with hinged glazed visors. The fitting is large anough 
to take a 200-watt lamp if necessary, and the lamps 
are connected alternately so that half of them can be 
switched off to economise in current when little or no 
work is being done in the shed. 

Examination and repair work on locomotives fre- 
quently necessitates good lighting from one side, and 
this is not obtainable from overhead fittings. Neither 





Fie. 4. 


the old fashioned “duck” lamp nor the electric hand 
lamp wired for 40 or 50 volts has proved altogether 
adequate as a means of supplementary lighting and, 
consequently, there has been introduced a wheeled 
lighting trolley, which carries powerful electric reflector 
units. This mobile unit or trolley comprises a welded 
tubular structure mounted on rubber-tyred castors, 
and on it are mounted two 80-watt fluorescent tubular 
“daylight” lamps 5 ft. long, which between them 
give almost shadowless lighting. The tubes are 
mounted horizontally, and the upper one, with its 
reflector, is mounted on counter-balanced arms which 
enable its height to be set at any level between 5 ft. 6 in. 
to 8 ft. 6 in. above the floor. In the lowest position it 
illuminates the outside motion of the engine, while in 
the uppermost position it can illuminate the inside 
motion on ines where this is present. The lower 
tube and its reflector direct light to the underside of 
the motion, thus giving some of the advantages of 
pit lighting in sheds where this is not provided. The 
fluorescent lamps operate at 200 volts, Put the trolley 


Untr OPENED FOR SERVICE. 


can be fitted with a step-up transformer in order to 
take current from 50-volt hand-lamp plug points. Of 
necessity the trolley is made rather narrow, the. spaces 
through which it must pass being limited to that 
between columns and engines in straight sheds. The 
trolley is equipped with a tray for tools and a socket 
connection for a hand lamp to be used inside fireboxes, 
etc. 2 
Underneath lighting, such as must be provided in 
inspection pits, has been supplied hitherto from fila- 
ment lamps, but in future the L.M.S.R. will use fluores- 
cent lamps. The tubes, 5 ft. long, with their paper A 
gear, are housed in a cast-iron water-tight unit, whic 
fits into recesses in the pre-cast concrete walls of the 
pit. The lighting units are not mounted opposite each 
other, but in staggered formation to ensure greater 
uniformity of illumination. The lamp housing is 
glazed with armour-plate glass, As the housing pro- 
trudes only } in. into the pit, it causes no obstruction, 





and it is not likely to be damaged by tools dropped 
accidentally, 
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Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
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If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
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at the following rates :—5 per cent. for six; 12} per 
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TIME FoR RECEIPT oF ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years, 
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THE MARKET FOR 
HOUSEHOLD APPLIANCES. 


THE manufacture of the majority of household 
appliances falls within the broad sphere of the 
engineering industries. Even toast racks and per- 
ambulators are engineering articles in the sense that 
they are of metal construction and that their manu- 
facture involves mechanical and metallurgical pro- 
cesses ; but the design and construction of household 
appliances do not receive much attention from 
engineers in general, or figure noticeably in the Pro- 
ceedings of the Institution of Mechanical Engineers. 
A broader interest has been shown by the Institution 
of Electrical Engineers, where papers dealing with 
domestic electric appliances are presented from time 
to time. The subject is, however, by no means 
primarily an electrical one and the gas and solid-fuel 
interests are closely concerned with the spheres of 
cooking, heating, ventilation and laundry work. 
The manufacture of household appliances has taken 
on a special importance at the present time. 
One reason is that it may help to provide work for 
the greatly-expanded light engineering industries, 
thus assisting to implement the policy of full em- 
ployment and the profitable utilisation of part of 
the enormous capital expenditure which has been 
put into war structures and equipment. A second 
reason is that the housing programme should 
provide an increased market for certain types 
of household appliance and may make it worth 
while to consider the introduction of manufacturing 
methods not justified by the smaller pre-war outputs. 

The legitimate hope that the average post-war 
house will contain mechanical and electrical equip- 
ment on a scale previously reached only in particu- 
larly prosperous establishments may, however, pro- 
fitably be regarded with some caution. The Post- 
War Building Study dealing with Electrical Installa- 
tions recommended that, in post-war small houses 
and flats, provision should be made for electric 
cooking, water heating, refrigeration, space heating, 
laundering, lighting, radio sets, telephone, television, 
clocks and some other services. The study dealing 
with Gas Installations was less specific about the 


g2 | Of less than 300/. per year. 


extent of installation recommended, but dealt with 
cookers, bath-water heaters, sink-water heaters, 
storage-water heaters, gas-fired circulator water 
heaters, gas fires, wash coppers, refrigerators, clothes 
dryers, etc. It was not supposed that every item 
in these attractive lists would find a place in every 
small house, but, particularly in the electrical study, 
it was recommended that provision should be made 
for all. 

There is much talk about the provision of better 
and more conveniently-equipped houses, but the 
financial possibility of some of the programmes 
which are advanced appears to receive little atten- 
tion. In the long run, elaborate household ameni- 
ties cannot be provided for the working classes (or 
any other classes) unless they are in a position to 
pay for them. The idea that a rise in the house- 
hold standard of living may be supported from 
general taxation will be found impossible of wide 
application in practice, now that 85 per cent of the 
total national income is in the hands of families 
below the 500/. per annum limit, and 33 per cent. of 
the total is accounted for by families with incomes 
below 125/. per annum. Three-quarters of the total 
number of families in the country have an income 
These figures are no 
doubt loaded by a pre-war bias and the general 
wages increases which have been introduced during 
the last few years have probably altered their 
magnitude, but the relative values are probably not 
greatly changed. 

There are many isolated cases in which working- 
class homes are being provided at an uneconomic 
rent; they are usually supported from the rates. 
This policy may be sociologically justified, but it 
cannot be extended indefinitely. The necessary 
funds cannot be drawn from the 15 per cent. of the 
national income held by families above the 5001. 
per annum limit. There is not enough money in 
this pool, which is already carrying all the “ charges 
that the traffic will bear.” Any loss on housing 
estates which are at present being supported by 
the rates is falling not only on the 15 per cent. of 
higher incomes, but also on the families of lqwer 
incomes who are not fortunate enough to be living 
in one of the subsidised houses. Under the present 
limited application, this state of affairs passes with 
little notice, but if the system is to be extended to 
the millions of houses which are to be built in the 
next ten years, the necessary burden of taxes and 
rates will fall to a major extent on the 85 per cent. 
lower-income groups, with the result that, say, one- 
third of them will be supported at the cost of the 
rest. Such a condition, once it was understood, 
would not be likely to be tolerated. 

Household appliances are in the nature of extras 
and for that reason they may not be installed on 
the scale which, in some quarters, seems to be 
assumed. As most of the large number of houses 
which is projected are to be built by municipalities, 
any deficit resulting from uneconomic rents will fall 
on the public and municipal authorities may not 
consider themselves justified in installing amenities 
which are not necessities. This assumes that many 
of the proposed appliances will be landlords’ fixtures, 
and it is probably only on that basis that extensive 
installation will be possible. Various bodies have 
canvassed housewives, asking what appliances they 
would like in the future. A favourite query a 
to be, “‘ Would you like a refrigerator?” The 
answer is, naturally, “Yes.” A question put in the 
more realistic form, “‘ Are you prepared to pay for a 
refrigerator ?” might result in a different answer. 
The affirmative reply to such questioris is probably 
usually based on the assumption that the article in 
question will be provided by the landlord. 

There is no doubt, however, that the use of house- 
hold appliances will extend considerably. The short- 
age of domestic labour is a dominant factor in the 
situation. The matter is of direct interest to a wide 
range of light engineering industries and, in prepar- 
ing a recent report* P.E.P. has performed an impor- 
tant public service. It is suggested at the outset of 
the report “‘ that the market survey will prove of 
value both to manufacturers and users ; the latter, 


*The Market for Household Appliances. Report compiled 
by P.E.P, (Political and Economic Planning), distributed 
by the Oxford University Press, Amen House, London, 








E.C.4. [Price 18s. net.] 
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in particular, are bound to experience difficulty in 
discovering what appliances and utensils are avail- 
able.” This may be so in the case of some individual 
users, but it is probable that this 438-page volume 
will be more extensively consulted by interested 
manufacturers than by average householders. 

This reference to the length of the report is an 
indirect indication of its completeness. A survey 
of the range and types of household appliances 
which are available has been made and their selling 
prices are given. The whole of this matter forms a 
remarkable compilation and covers nearly 2,000 
items. Itis pointed out that, in general, the amount 
of machine work involved in the manufacture of 
household appliances is comparatively small; the 
greater part of the cost is represented by press work 
and assembly. This condition limits the economies 
which can be attained by mass production and it 
is suggested that press tools may have to be written 
off after the manufacture of from 10,000 to 50,000 
parts. The report is not concerned with manufac- 
ture in the technical sense, and does not deal with 
economies in assembly cost which may be obtained 
by manufacture on a very large scale ; itis, however, 
directly interested in the effect of selling price on 
manufacturing methods. That the matter is by no 
means entirely under the control of production 
staffs is made evident by the statement that distribu- 
tion commonly accounts for about half the retail 
price of domestic appliances. How far the manu- 
facturing aspect of some appliances is from fully 
utilising the possibilities of mass production is shown 
by the fact that 330 types of radiant electric fires 
were found to be on the pre-war market. 

After examination of the available types of 
appliance available for each particular service, such 
as cooking, water-heating, etc., definite preferences 
are expressed for various forms, and estimates of 
post-war demand are given. These are related to 
the various social surveys which have been carried 
out by the Heating of Dwellings Inquiry of the 
Department of Scientific and Industrial Research ; 
the People’s Homes inquiry of Mass Observation ; 
the’ Women’s Advisory Housing Council; the 
National Federation of Women’s Institutes, and 
other similar bodies. Some attention is paid to a 
report prepared by the Electrical Association for 
Women, but it is pointed out that the opinions 
expressed in this document are those of the Associa- 
tion and not those of a random sample of housewives. 
This point is of importance; propaganda is a 
legitimate activity for propagandist bodies, but a 
customer survey, to be of value, must as far as 
possible eliminate outside interest. P.E.P. appears 
to have conformed to this condition. 

The report is not a technical document, but at 
times it expresses technical opinions. It is stated, 
for instance, that, while “‘ satisfactory post-war types 
of gas cookers can be found among the existing 
models,” in the “‘ case of electric cookers the market 
survey does not give any instance of a cooker meet- 
ing the requirements.” This is clearly a challenge 
to electrical manufacturers and, although they are 
not likely to agree with the judgment, they will 
find the detailed analysis of the cooking process of 
interest and value. Sir Alfred Egerton has stated 
that 40 per cent. of the heat consumption of a 
house is spent in space heating and it is of interest 
that the report is unable to commend either radiant 
gas or electric fires, of which such large numbers 
are in use. Their defects are that they do not pro- 
duce any background heating and that there is a 
lack of balance between convected heat and radiant 
heat. The report adds that “ any form of heating 
is so easily provided by electricity hat little or 
nothing has been done by appliance manufacturers 
to exploit its particular advantages.” To obtain a 
better balance between radiant and convective 
heating, a combination of an air heater with a 
radiant heater would be a useful development. 
This combination has “‘ not yet been attempted by 
any manufacturer so far as is known.” This refer- 
ence to gas and electric heating must not be taken 
to imply that these agents were regarded as the 
main sources of heat; preferences, particularly in 
water heating, were expressed for solid fuel; and 
coal and coke still provide considerably the cheapest 
means for combining the operations of cooking, space 
heating and water heating in a working-class home. 


THE STANDARDISATION 
OF TRANSFORMERS. 


NEaRLY fifty years ago, the objects of standardisa- 
tion were defined by the chairman of the Com- 
mittee on Electrical Plant of the then Engineering 
Standards Committee. What was required, he said, 
was not only the international unification of types 
and the establishment of physical and mechanical 
tests, but such interchangeability of parts as would 
make for economy in manufacture and for a reduc- 
tion in the stocks it was necessary to maintain. 
Since that time much has been done towards attain- 
ing these ends, so far at least as electrical equipment 
is concerned. Much lip service has also been 
paid to the value of standardisation until, as was 
recently said in another connection, the writings 
on the subject exceed Gibbon’s Decline and Fall 
of the Roman Empire in bulk, if not in literary 
quality. Nevertheless, the diversity of the specifica- 
tions and requirements put forward by users and 
consulting engineers is still considerable, while 
manufacturers are still tardy in ensuring that their 
finished products and components shall be inter- 
changeable with those of other makes. 

Since this may be thought to be too gloomy a 
picture of what has been done since 1902, we may 
enlist in our support a paper on ‘‘ Transformer Prac- 
tice with Reference to Standardisation,”’ which was 
read by Mr. A. G. Ellis before the Institution of 
Electrical Engineers on Thursday, January 17. 
This paper shows that there are at present twenty or 
more manufacturers of power and distribution 
transformers in this country, of whom at least eight 
are capable of building the largest units that are 
likely to be required. Each of these firms covers the 
whole field of manufacture to a greater or lesser 
extent ; and in so doing is occupied in producing a 
multiplicity of kinds and sizes of transformers in 
relatively small quantities. The result is a corres- 
ponding multiplicity of designs, tools and plant, a 
multiplicity which is increased by the individualism 
of those supply undertakings which demand non- 
standard ratings and constructional features. This 
egotism in requirements is encouraged, at least to 
some extent, by the fact that the dimensions of the 
principal components of a transformer can be varied 
to produce any odd rating without new tools being 
necessary. It is therefore not frowned upon by the 
manufacturers so often as might otherwise be the 
case. It is, nevertheless, a tendency that should be 
checked, if the industry is to obtain its share of the 
international market. 

If it is admitted that a greater degree of uni- 
formity in transformer design is desirable, it is clear 
that the first step must be a closer standardisation 
of supply system requirements. Though a British 
Standard specification on transformer standardisa- 
tion exists, it appears from the information given by 
Mr. Ellis that it does not, like most compromises, 
(and these specifications are compromises), command 
universal acceptance. Moreover, the current speci- 
fication is in many out of date. In fact, it 
is abundantly clear that it should be revised without 
delay. This, however, is not all that is required. 
For revision in itself will not achieve that degree of 
standardisation in demand which is needed if users 
do not resist the temptation to “ short-circuit ” the 
provisions of the new specification less frequently 
than they have those of the old. That such a 
stipulation must be made is implicit in Mr. Ellis’s 
statement that while the provisions of the specifica- 
tion with regard to kVA ratings are now generally 
complied with, yet inquiries are still received for 
three times as many ratings as are scheduled for 
that large class of transformers, the individual 
capacities of which do not exceed 500 kVA. Now 
there are 17 standard ratings in this class, a number 
which Mr. Ellis (and there are many who will agree 
with him) considers should be reduced to seven 
‘* preferred ” sizes. If, however, with 17 permitted 
ratings it is impossible to bring the number in use 
below 50, it is hardly likely that reducing the stan- 
dard sizes by as much as two-thirds will bring about 
an improvement, unless the customers’ assistance 
can be enlisted. The same diversity between princi- 
ple and practice is apparent when the voltage rating 





clauses of the specification are examined. 


In addition to ratings, the present British Stan. 
dard specification for transformers deals with per. 
formance, in which term are included such items ag 
temperature rise, testing, external clearances and 
noise. Under these headings the position, as Mr. 
Ellis points out, is rather more favourable than in 
the case of ratings, since most of the transformers 
ordered in this country comply with British Stan. 
dards. Transformers conforming with British ideas 
are also accepted in the overseas markets, unless 
the country concerned has its own national stan. 
dards. Nevertheless, there are reasons for suppos- 
ing that, even where performance is concerned, the 
British Standard specification would be improved 
by revision, especially on such points as temperature 
rise, momentary load limitations, high voltage and 
impulse tests, and losses. Attention to these matters 
and, in particular, their examination in the light of 
American and Canadian experience, would seem to 
be desirable, both from the technical and economic 
points of view, as they exert an important influence, 
not only upon design, but upon cost. 

Dimensional and constructional standardisation 
is a natural corollary, and only second in importance 
to the standardisation of supply system require- 
ments. It has, however, the advantage that the 
user is, or should be, less concerned with its details. 
To that extent, therefore, the manufacturers have 
a freer hand. ‘To bring it about demands the con- 
sideration of such matters as the external dimensions 
of the unit, so as to ensure interchangeability of 
complete transformers of the same rating as far as 
installation and location in situ are concerned. It 
also demands standard internal dimensions, so that 
the principal individual components, such as cores, 
windings and tanks, can be interchanged. Subsi- 
diary to these main points are the design and location 
of such accessories as terminal bushings and cable- 
sealing boxes and the solution of such questions as 
internal clearances. In theory all these matters 
should be capable not only of satisfactory, but of 
early, solution. 

Fortunately, sufficient has already been done in 
this direction to lead to the hope that more will be 
achieved. For instance, it was recently possible to 
divide an order for transformers for an overseas 
electric railway system between two British manu- 
facturers by working out a common design. This 
ensured interchangeability without either manu- 
facturer departing from his detailed construction 
and technique. The large mobile transformers 
ordered by the Central Electricity Board for the 
national pool, of which we gave a description on 
page 57, ante, are another example of the same sort 
of co-operation, as are the small flameproof trans- 
formers certified by the Mines Department and the 
larger units of the same type manufactured during 
the war for an allied country. 

If, in fact, it is agreed, as we think it is, that some 
measure of standardisation in the transformer indus- 
try would benefit both manufacturer and user, the 
next and obvious course is for the two parties to 
take such steps as will bring this about. Primarily, 
supply-system requirements must be standardised ; 
in other words, the problem is how all requirements, 
that are not merely idiosyncracies, can be met at a 
reasonable cost. This may not be easy without 
much committee work, but it should not be impos- 
sible. Indeed it should already be practicable to 
standardise the external dimensions of transformers 
with individual capacities up to 7,500 kVA, in order 
that interchangeability of complete units of the same 
rating and different makes may be effected. Similar 
standardisation of external fittings and of internal 
dimensions and components also should not present 
any difficulty. It may be pointed out in this connec- 
tion that the implementing of such a policy would 
not mean the detailed standardisation of design. 
Such standardisation, it will probably be admitted, 
is neither necessary nor feasible with the industry 
organised as it is at present. A change in this 
direction would, in fact, only become possible were 
the industry to be reorganised so that certain firms 
were limited to the manufacture of certain types 
and sizes of unit. On the other hand, it may become 
less practicable for a time as new and improved 
materials and fresh ideas give more scope for 
individual ingenuity. Standardisation need not 








lead to stagnation : it should rather assist progress. 
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NOTES, 


Tue New Year Honoors List. 


WE set out below a list of engineers and scientists 
given in the New Year Honours List as recipients 
of the M.B.E. Other awards contained in the 
Honours List, which was published in two parts, 
on January | and 9, respectively, were mentioned 
on pages 15 and 61, ante. Membership of the Order 
of the British Empire has been conferred upon Mr. 
W. Armstrong, A.M.Inst.C.E., A.M.I.Mech.E., Divi- 
sional Officer, No. 4 (Leeds) Fire Force, National Fire 
Service; Mr. W. R. Ashmeade, works manager, 
Whitehead Torpedo Works, Vickers-Armstrongs 
Limited; Mr. J. G. Bailey, works manager and 
director, A. A. Jones and Shipman, Limited; Mr. 
J. H. Bailey, works manager, Negretti and Zambra ; 
Mr. S. Barker, A.M.I.Mech.E., technical director, 
R. A. Dyson and Company, Limited; Mr. James 
Barnes (Jr.), G.M., M.I.N.A., joint managing 
director, Charles Howson and Company, Limited ; 
Mr. G. E. Barr, M.I.N.A., chief draughtsman, 
Engineer Department, William Denny and Brothers, 
Limited; Mr. G. O. Bell, senior civilian officer, 
Directorate of Mechanical Engineering, War Office ; 
Lieut.-Col. P. H. Bentley, M.C., A.M.I.Mech.E., 
R.E.M.E.; Mr. W. Bentley, A.M.I.Mech.E., joint 
managing director, Bentley Engineering Company, 
Limited ; Major H. Birchenhough, A.M.I.Mech.E., 
A.M.L.E.E., R.E.M.E.; Mr. A. Brookes, research 
chemist, British Industrial Plastics, Limited ; Mr. 
F. M. Butler, A.M.I.Mech.E., Chief Maintenance and 
Certifying Officer, London Region, Ministry of War 
Transport; Mr. J. Chadwick, A.M.Inst.C.E., 
Borough Engineer and Surveyor, Bury; Mr. A. J. 
Chambers, director and works manager, Projectile 
and Engineering Company, Limited; Dr. A. R. 
Collins, M.Se., A.M.Inst.C.E., Scientific Officer, 
Road Research Laboratory, Department of Scientific 
and Industrial Research ; Mr. B. J. Edwards, chief 
engineer and technical manager, Pye Limited ; 
Mr. T. W. Fisher, works superintendent, Hydraulic 
Coupling and Engineering Company, Limited ; 
Mr. J. G. Flint, M.1.E.E., chief engineer, Telephone 
Manufacturing Company, Limited; Mr. T. Grant, 
Chief Designer, Cockburns Limited; Mr. W. H. 
Grinsted, M.I.E.E., chief engineer, telephones, 
Siemens Brothers and Company, Limited; Mr. 
W. A. Hargreaves, A.M.Inst.C.E., F.R.Ae.S., works 
manager, Blackburn Aircraft, Limited, Dumbarton ; 
Mr. J. M. Hepburn, assistant manager and personnel 
manager, Burntisland Shipbuilding Company, 
Limited; Mr. G. E. C. Hill, chief production 
engineer, meter department, Metropolitan-Vickers 
Electrical Company, Limited ; Mr. G. E. 8S. Hornby, 
lately metallurgist, Admiralty Technical Mission to 
Canada; Mr. G. A. Hummerstone, works manager, 
British Overseas Airways Corporation; Thomas 
Jolley, Director, Electrical Engineering Department, 
Admiralty; Mr. J. W. Keating, director and 
manager, Campbell and Isherwood, Limited, Liver- 
pool; Mr. A. H. 8. Lewis, general manager, John 
Lewis and Sons, Limited ; Lieut.-Col. H. A. Lewis, 
T.D., B.Sc. (Eng.), M.I.E.E., R.E.M.E.; Mr. J. G. 
Lumley, M.I.N.A., Ship Surveyor, Middlesbrough, 
Lloyd’s Register of Shipping; Mr. M. Macfarlane, 
assistant manager, Scotts’ Shipbuilding and Engin- 
eering Company, Limited; Mr. W. McMinniagle, 
director and general manager, Middle Docks and 
Engineering Company, Limited ; Mr. H. McQueen, 
Senior Surveyor, Dundee, Lloyd’s Register of Ship- 
ping; Mr. J. R. M. Main, M.I.N.A., works manager, 
Cardiff Channel Dry Docks and Pontoon Company, 
Limited ; Mr. Tom Makemson, Director of Iron 
Castings, Iron and Steel Control; Mr. F. W. May- 
cock, technical superintendent, Torpedo Department, 
Morris Motors, Limited ; Mr. G. A. Mayhew, Forge 
Department, Ransomes, Sims and Jefferies, Limited ; 
Mr. A. E. Metcalfe, A.M.I.N.A., assistant engineering 
manager, Amos and Smith, Limited, Hull ; Mr. H. T. 
Millar, A.M.I.Mech.E., sales engineer, Churchill Ma- 
chine Tool Company, Limited, for services as. Tech- 
nical Adviser to the Machine-Tool Control ; Mr. J. M. 
Morris, A.M.I.Mech.E., Chief Electrical Mechanical 
Engineer, Port Directorate, Basrah, Iraq ; Mr. 8. I. 
Paul, Works Manager, Engine Department and 
Boiler Works, Alexander Stephen and Sons, Limited ‘ 
Mr. J. W. H. Pengelly, chief engineer, The India 





Rubber, Gutta Percha and Telegraph Works 
Company, Limited; Mr. H. A. Pitcher, M.LN.A., 
Constructor, H.M. Dockyard, Rosyth; Mr. G. R. 
Polgreen, M.I.E.E., chief engineer, Salford Electrical 
Instruments, Limited ; Mr. O. 8. Puckle, M.I.E.E., 
Research Department, A..C. Cossor, Limited ; 
Robert Rennie, Senior Surveyor, Vancouver, 
Lloyd’s Register of Shipping; Mr. E. A. Richards, 
B.Sc. (Eng.), A.C.G.L, A.M.LE.E., chief rectifier 
engineer, Standard Telephones and Cables, Limited ; 
Mr. H. Rogerson, F.R.Ae.8., chief of stress and 
technical department, A. V. Roe and Company, 
Limited ; Mr. H. E. Royston, dockyard engineering 
manager, Scotts’ Shipbuilding and Engineering 
Company, Limited; Mr. F. 8. Saunders, superin- 
tendent, engineering experimental factory, British 
Overseas Airways Corporation; Mr. J. W. Scott, 


chief draughtsghan, searchlight projector depart- 
ment, Clarke, Mhapman and Company, Limited ; 
Mr. G. E. Shakeshaft, A.M.I.Mech.E., works 


superintendent, C.A.V., Limited (and immediate 
past-president, London Association of Engineers) ; 
Mr. J. U. Signer, manager, turbine shops, Richard- 
sons, Westgarth and Company, Limited ; Mr. C. St. 
V. Smith, M.I.Mech.E., chief designing engineer, 
Richard Garrett Engineering Works, Limited ; Dr. 
C. L. Smith, lately of Telecommunications Research 
Establishment; Mr. M. Smith, M.LE.E., chief 
equipment engineer, Ericsson Telephones Limited ; 
Mr. F. N. Stubbs, lately Chief Technical 
Assistant, Ministry of Production ; Mr. H. W. 
Tombs, A.M.I.Mech.E., engineer, Anglo-Iranian Oi] 
Company, Limited ; Mr. C. E. Wallis, managing 

, Associated Iliffe Press; Mr. T. A. Wilkin- 
son, works manager and chief engineer, Lancashire 
Steel Corporation, Limited ; and Dr. H. M. Wilson, 
A.M. Mech.E., A.F.R.Ae.S., Education Officer, 
Grade II, Air Ministry. 


Tue InstrruTIon OF MBCHANICAL ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers, in connection 
with the Steam Group of the Institution, was held 
in London on Friday, January 18, the chair being 
taken by the President, Professor Andrew Robert. 
son, F.R.S. Two papers were presented and 
discussed, these being on “‘ The Development of the 
La Mont Boiler in Great Britain,” by Mr. G. A. 
Plummer, and “‘ Operating Experience with La 
Mont Boilers, with Special Reference to Feed-Water 
Problems,” by Mr. G. A. J. Begg, B.Sc. (Tech.), 
Mr. W. M. Hebblethwaite, and Mr. G. Cooke. Mr. 
Plummer’s paper contained tabulated particulars 
of 24 La Mont boilers installed in Great Britain, 
including six supplied to the Admiralty for use in 
naval vessels ; one of these, fitted in the destroyer 
Ilex, was described on page 594 of our 144th volume 
(1937), though it was not permissible at the time 
to mention the ship by name. A large La Mont 
boiler, fired by retort stoker, was that at the Dept- 
ford West power station of the London Power 
Company, and was referred to by Sir Leonard Pearce, 
who opened the discussion and gave some interesting 
particulars of service experience with it. After six 
years’ operation, he stated, it might be fairly said 
that all the major claims made for this boiler had 
been substantiated, and that it was a most satis- 
factory and reliable plant. Because of the poor 
quality of war-time fuel, it had been necessary to 
de-rate the boiler to a maximum evaporation of 
about 280,000 Ib. per hour (instead of the designed 
350,000 Ib.) and under normal conditions it steamed 
continuously at ratings between 230,000 Ib. and 
240,000 Ib. per hour. As designed, the economiser 
tubes were arranged in two separate banks, but 
intermittent steaming in the economiser caused 
instability of water-level; eventually, the lower 
economiser bank was removed and replaced by a 
third evaporator bank. Tested at an evaporation 
of 220,000 Ib. per hour, the boiler gave a gross 
thermal efficiency of 87-85 per cent. Since the 
annual survey in November, 1944, its availability 
had been 82-3 percent. Rear-Admiral (E) C. H. H. 
Brown, referring to the La Mont boiler in H.M.S. 
lex, said that it had given satisfactory service 
under conditions identical with those of the two 
Admiralty-type boilers in the same ship. Initially, 
there had been some trouble with excessive leakage 
from the glands of the circulation pumps, but this 


was overcome. The ship was damaged by a near- 
miss bomb in 1941, when the boiler also suffered, 
all the first-evaporator and superheater elements 
having to be renewed, but it remained in service 
until 1945, when the Ilex was paid off into reserve. 
Five other La Mont boilers were ordered by the 
Admiralty for use in steam gunboats, four boats 
being fitted with one boiler each and the fifth boiler 
being kept as an interchangeable spare. They were 
interchangeable also with the Foster-Wheeler 
boilers in similar gunboats. The nature of the service 
prevented the attainment of really high thermal 
efficiencies, but 69 per cent. was recorded at an evap- 
oration of 40,000 Ib. per hour, and 62-9 per cent. at 
76,000 lb., which was just below the maximum 
rating. The remarkably low weight of 17} tons, 
including water at the working level, was about 
2 tons less than that of the natural-circulation 
boilers fitted in similar ships. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


The Council of the Institution of Electrical 
Engineers have elected the Earl of Mount Edgcumbe, 
T.D., a past-president of the Institution, to be an 
honorary member of the Institution, in recognition 
of hie distinguished work as an electrical engineer, 
and of the services rendered by him to the Insti- 
tution. Kenelm William Edward Edgcumbe, 
M.Inst.C.E., M.1.E.E., who succeeded to the earldom 
of Mount Edgcumbe in 1944, is a Fellow of Univer- 
sity College, London. He served his pupilage with 
Messrs. Crompton and Company, Chelmsford, and, 
in 1897, joined the staff of the Northampton Poly- 
technic, London. In 1900 he founded the firm of 
Messrs. Everett, Edgeumbe and Company, Limited, 
of which he is chairman and managing director. He 
served throughout the war of 1914-18 as a Major, 
and, in 1922, took command of an Anti-Aircraft 
Battalion R.E. (T.A.). In 1925 he retired from the 
Territorial Army with the rank of Lieut.-Colonel. 
Lord Mount Edgcumbe was elected an associate 
of the Institution of Electrical Engineers in 1897, 
an associate member in 1899 and a member in 1905. 
He served as a member of Council from 1922 till . 
1925, as vice-president from 1925 until 1928, and 
was president in the session 1928-1929. Since 1927 
he has served as honorary secretary of the Inter- 
national Electrotechnical Commission and is also 
a vice-president of the International Commission on 
Illumination, vice-president of the British Electrical 
and Allied Manufacturers’ Association, and a Fellow 
and a past-president of the Illuminating Engineering 
Society of Great Britain. The Council of the Insti- 
tution of Electrical Engineers have also made the 
24th award of the Faraday Medal to Sir Edward 
Victor Appleton, G.B.E., K.C.B., M.A., D.Sc., 
F.R.S., for the conspicuous services rendered by 
him in the advancement of electrical science, parti- 
cularly in the field of radio propagation. Educated 
at Bradford, and then at St. John’s College, Cam- 
bridge, he served throughout the war of 1914-18, 
and, in 1920, became assistant demonstrator in 
experimental physics at the Cavendish Laboratory. 
He was Wheatstone Professor of Physics, University 
of London, from 1924 until 1936, and Jacksonian 
Professor of Natural Philosophy at Cambridge, 
from 1936 until 1939. His early researches in con- 
nection with the propagation of radio waves and 
particularly on their reflection and refraction, have 
been of fundamental importance in the development 
of radiolocation. In his capacity as secretary of 
the Department of Scientific and Industrial Re- 
search, which he has filled since 1939, he has inspired 
and guided applications of science in many fields 
of national activity. Sir Edward, who was made an 
F.R.S. in 1927, is chairman of the British National 
Committee for Radio-telegraphy, vice-president of 
the American Institute of Radio rs, and 
President of the International Scientific Radio 
Union. 





MODEL ENGINEERING TRADE ASSOCIATION.—The prin- 
cipal British manufacturers of model railways have now 
adopted dimensional standards as set forth in a pamphlet 
issned (price 4d. post free) by the recently formed Model 
Engineering Trade Association, 156, Camden High-street, 
London, N.W.1. The standards relate to gauges 00 and 0 
and should ensure that rolling stock made by one manu- 
facturer will operate aren ean? on track made by any 





other manufacturer. 
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LETTERS TO THE EDITOR. 


ENGINEERING FACULTIES IN 
UNIVERSITIES. 


To THE Eprror oF ENGINEERING. 


Sm,—At the conference called by the British 
Association regarding research work and selection 
of personnel for research posts, some reference was 
made to the existence of engineering faculties in 
universities. Although I have now retired from 
the Chair of Electrical Engineering in Liverpool, 
I should like to express my belief in the advantage 
of an engineering faculty to a university. The first 
one to be established was, I believe, the Engineering 
Faculty of the University of Liverpool, and this 
was brought about very largely through the inter- 
vention of the late Dr. H. S. Hele-Shaw, who was 
at that time the Professor of Engineering in the 
University of Liverpool. As first established, it 
was, I think, an unqualified success. A number of 
prominent engineers were members of the faculty, 
and the first chairman was the late Sir John Aspinall 
—at that time the general manager of the Lanca- 
shire and Yorkshire Railway. The professors were 
thus kept in constant touch with outside engineering 
opinion, and the risk of the university training 
becoming too academic and divorced from practice 
was very much reduced. The existence of the 
engineering faculty also enabled discussions relating 
to the training of engineers to be made without too 
great weight being attached to purely academic 
subjects. The engineering faculty provides just 
that link between pure science and engineering 
practice which is so vital at the present time. 

Nearly all speakers at the conference emphasised 
the desirability of this relationship. One cannot 
stress too much the necessity for complete freedom 
for university teachers to carry out researches in 
which they are expert, but the existence of an 
engineering faculty does not in any way interfere 
with this, and such a faculty is of the very greatest 
value when arrangements have to be made for the 
placing of men after they have completed their 
course of study. 

Everyone who has been in touch with modern 
universities knows how great is the advantage 
gained by engineering students through contact 
with those studying for other professions, and I 
hope that the existence of engineering faculties in 
universities will be encouraged and developed. 
There is no other way in which the progress of 
engineering can be developed more effectively. 

Yours faithfully, 
E. W. Marcuant, 
Emeritus Professor of Electrical Engineering, 
University of Liverpool. 
20, Harthill-road, 
Liverpool, 18. 
December 18, 1945. 





FATIGUE STRENGTH OF SCREW 
THREADS. 


To THE Eprror oF ENGINEERING. 


Str,—Mr. Bainbridge’s letter on the above subject, 
published in your issue for November 9, 1945, on 
page 380, appeared during my absence from the 
country at the Conference on Unification of Engineer- 
ing Standards in Ottawa. Having now carefully 
considered the points raised, I have the following 
comments. 

The main point (2) of Mr. Bainbridge’s suggestions 
for re-planning the investigation of thread form 
now in progress at the N.P.L. is that more detailed 
information could be secured with less labour by 
carrying out the fatigue tests only to 10° and 10* 
cycles instead of 10’. The idea is, of course, not 
new, but has been discarded by the great majority 
of fatigue investigators. If it were possible to 
represent the fatigue behaviour of a material by an 
S-N curve as definite as, say, the tensile stress-strain 
curve for a single specimen, the determination of one 
or two points at one end of the curve might be suffi- 
cient to decide the relative merits of two materials 
or thread forms. With actual materials, however, 


the variations encountered in endurance N for a 
given stress range S may be five-fold or even more, 
particularly for endurances (for steel) of the order of 
10* cycles and for components where the strength 
may be affected by slight variations in workmanship 
and fit, as in the present case. Consequently, 
conclusions based on a few tests to 10* cycles might 
be very misleading. Even if tests to 10* cycles were 
satisfactory, such tests would take, for each of Mr. 
Bainbridge’s 128 determinations, about 6 days 
instead of the day suggested ; it is, unfortunately, 
not possible to use the endurance as the independent 
variable, and to determine directly the stress range 
for 10° or 10° cycles. Mr. Bainbridge’s estimate of 
time also omits time for insertion of specimens 
and for the various contingencies with which fatigue 
investigators are familiar. 

With regard to Mr. Bainbridge’s other points :— 
(1) The use of double-ended studs is in line with the 
modern tendency to use fatigue specimens in which 
the maximum stress is not confined to a single sec- 
tion, e.g., uniform bending moment specimens. 
In addition, it saves considerable material and 
machining time and avoids the danger of failure 
under the head in a single-ended bolt. 

(3) Mr. Bainbridge’s point as to changing one 
variable at a time is, of course, sound. In a 
symmetrical thread form, however, the three 
variables—angle, root radius and depth of engage- 
ment—are not independent, and it is not possible 
to alter one only, as Mr. Bainbridge suggests. In 
order that the final form should be suitable, in 
practice, it was decided to keep the depth of engage- 
ment constant, although the programme included 
provision at a later stage for varying the angle, 
keeping the radius constant. 

(4) It is, of course, desirable when time permits 
to cover all possible combinations of the variables, 
although statistical methods are available which 
enable the number of experiments to be reduced 
without much sacrifice of accuracy. As shown 
above, however, the complete programme suggested 
by Mr. Bainbridge would require several years for 
its satisfactory conclusion. 

(5) Mr. Bainbridge gives no reason for his sug- 
gested omission of 45 deg. included angle. 

Several of the other suggestions—the use of other 
stress cycles, the use of grooved nuts or nut materials 
with lower E, variation of nut thickness—have little 
bearing on the determination of optimum thread 
form. Together with many other factors, they were 
included in a comprehensive investigation of the 
fatigue and impact strength of screwed joints, 
which was deferred on account of the war, but which 
it is hoped to commence on the conclusion of the 
present work. The lines on which the investigation 
is to continue will, of course, be considerably 
affected by the recommendation of the Ottawa 
Conference that a 60-deg. thread be adopted. 

Yours faithfully, 
D. G. Sorwrru. 
National Physical Laboratory, 
Teddington, Middlesex. 
. January 17, 1946. 





THE INSTITUTE OF TRANSPORT.—The Council of the 
Institute of Transport have sanctioned the establishment 
of a Sheffield and District Centre of the Institute. The 
chairman of the new Centre is Mr. H. R. Caulfield-Giles, 
traffic manager of Newton, Chambers and Company, 
Limited. The vice-chairmen are, Mr. D. M. Gracie, 
M.B.E., district goods manager (Sheffield), L.N.E.R. ; 
Mr. R. C. Moore, general manager, Sheffield Corporation 
Transport ; and Mr. E. J. Shaw, partner and controller, 
E. and E. J. Shaw. The honorary secretary is Mr. N. 
Rylance, general manager, Corporation Transport 
Department, Rotherham. 





GREAT WESTERN RAILWAY TELEPHONE SYSTEM IN 
CENTRAL WALES.—The reorganisation of the whole of the 
telephone and telegraph system of the Central-Wales 
Division of the Great Western Railway is now being 
carried out. The area affected extends from Wrexham 
to Pwllheli and from Bryn Teify (near Carmarthen) to 
Dolegaer (near Merthyr). The work involves the pro- 


vision of four new telephone exchanges at Barmouth, 
Portmadoc, Aberystwyth and Builth Wells ; the enlarge- 
ment of the exchanges at Oswestry and Moat Lane ; the 
installation of 275 new telephones ; and the re-poling and 





re-wiring of 358 miles of line. 





OBITUARY. 


MR. J. M. LACEY. 


Ir is with regret that we record the death of Mr. 
Joseph Melville Lacey, which occurred at his home 
in Alma-road, Herne Bay, Kent, on January 17. 
Mr. Lacey, who served for many years in the Indian 
Public Works Department, Madras, and was an 
authority on irrigation problems and questions relat. 
ing to the regulation of flood waters, was born on 
January 26, 1866. He was educated at St. Andrew’s 
School and Bishop Colton’s School and College, 
Bangalore, South India, and, in 1886, entered upon 
a three-year course of theoretical training in the 
College of Civil Engineering, Madras. During 1889 
and 1890 he received practical training in the public 
works workshop, Madras, and on the Periyar irriga- 
tion project works, after which Mr. Lacey was ap- 
pointed assistant engineer in the Madras Public 
Works Department in January, 1891. He was 
engaged on the Periyar works until March, 1892, 
when he was sent to the North Arcot Division where 
he took charge of numerous irrigation works in con- 
nection with the Polney and Palar Anicut systems. 
In July, 1893, Mr. Lacey was put in charge of the 
head works on the Godavery Anicut systems and, in 
the following year, served on the Rushi-Kullia pro- 
ject for the irrigation of 120,000 acres. The four 
years 1894-98 were spent on the investigation of 
important distribution systems and the construction 
of masonry and other works. 

In 1898, Mr. Lacey was put in charge of the 
Ganjano Division as executive engineer, his work 
including the maintenance of the Rushi-Kullia 
system. In 1900, he was transferred to the Kistna 
Western Delta irrigation system and, three years 
later, was given charge of the Nellore section of the 
Tanjaback project. This work involved the carry- 
ing out of surveys and the collection of data for 
a scheme to irrigate 800,000 acres in the Nellore 
district of Madras. From 1904 until 1906, Mr. 
Lacey was executive engineer in charge of the 
Cuddipah Division, and, from 1906 until 1909, was 
in ¢ of the Godavery Western Division. 
From 1910 until 1911, he was Under Secretary to 
the Government of Madras Public Works Depart- 
ment and assistant to the Chief Engineer for Irriga- 
tion. In 1912, he was appointed officiating sanitary 
engineer to the Government of Madras, in 1914 
superintending engineer, First Circle, P.W.D., and 
in 1915 superintending engineer, Fifth Circle, 
P.W.D. In 1918, Mr. Lacey was made Sanitary 
Engineer to the Government of Madras and remained 
in this position until his retirement some two or 
three years subsequently. During the past 20 years 
Mr. Lacey was a fairly frequent contributor to our 
columns, his articles including descriptions of rivers 
and canals in India, the utilisation of ground water 
supplies, and abnormal tides in the River Thames. 
He became an associate member of the Institution of 
Civil Engineers in 1896 and a member in 1920. 





Paris INTERNATIONAL TRADE Fair.—The next Paris 
International Trade Fair will be held at the Porte de 
Versailles, Paris, from May 25 until June 10. Further 
information may be obtained from Miss E. Lambert, 
London representative of the Fair, 11-13, Rugby Cham- 
bers, Rugby-street, London, W.C.1. 





PETROL FOR CIVIL AVIATION.—The Ministry of Fuel has 
released limited quantities of aviation fuel for use in 
aircraft owned by companies formed for the purpose of 
making charter or “taxi” flights, aircraft owned by 
flying clubs, and privately-owned aircraft. Application 
forms for coupons authorising a supply of the fuel may 
be obtained from the Air Ministry, E.36, 19-29, Woburn- 
place, London, W.C.1. 





LLoyp’s REGISTER OF SHIPPING : SPECIAL SURVEYS.— 
The Committee of Lloyd’s Register of Shipping have 
decided to discontinue the system of periodical Special 
Surveys, designated Nos. 1, 2 and 3, originally introduced 
over 80 years ago, and to substitute new regulations 
requiring Special Surveys to be held at intervals of four 
years from the “date of build.” The new Special 
Surveys, they state, will cover “ basic general require- 
ments with added details as the age of the vessel in- 
creases,” but involve “ no modification in spirit compared 
with present-day practice.” 
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THE PHYSICAL SOCIETY’S 
EXHIBITION. 


(Continued from page 42.) 

AmonG the apparatus exhibited at the recent 
Physical Society’s Exhibition by Messrs. Evershed 
and Vignoles, Limited, Acton-lane Works, Chiswick, 
London, W.4, was the Free-Float fuel gauge, a 
diagrammatic representation of which appears in 
Fig. 5. As will be seen, the equipment consists of 
a tank unit, an indicator and a push-button switch. 
Particular attention may be called to the fact that 
there is no external float or float arm. The trans- 
mitter is made up of a resistor, which occupies the 
full depth of the tank ; a small metallic float, which 
is normally pressed against the resistor by a spring- 
loaded clamping bar; and a solenoid which, when 
energised lifts the clamping bar and frees the float. 
All the components are enclosed in a light metal 
tube, which has a small hole in its base and thus 
acts as a still-pipe. The indicator is an ohmmeter 
of the ratiometer type. It has two coils, one of 
which is in series with a fixed resistance (not shown 
in the diagram), while the other is in series with part 
of the resistor in the tank unit. Both coils are 
connected in parallel across the direct-current supply, 
so that the readings are independent of voltage 
fluctuations. The switch has three positions. When 
it is fully out, the supply is cut off and the float is 
held against the resistor by the clamping bar. To 
take a reading, the switch is pressed in slowly and 
when the half-way position is reached the right-hand 
and centre contacts are bridged and the solenoid is 
energised. This raises the clamping bar and frees 
the float, so that it can take up the correct level in 
accordance with the amount of fuel in the tank. 
When the button is pressed in to its full extent, the 
indicator is connected in circuit and the solenoid is 
de-energised, so that the float is again clamped 
against the resistor. A steady reading is thus 
ensured. The indicator measures the resistance of 
that portion of the resistor which is above the float, 
but is calibrated in gallons of fuel remaining in the 
tank, 

The Roll-Float gauge exhibited by the same firm 
gives a continuous indication of fuel level without 
it being necessary to press a button. Like the 
Free-Float gauge, it has no external float or float 
arm. The gauge consists of a tank unit and indi- 
cator. The former, which extends the full depth of 
the tank, comprises two resistors, which are inter- 
connected as shown in Fig. 6. There is also a 
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cylindrical metallic float, which is made in two 
halves separated by an insulating bush, as indicated 
in Figs. 7 and 8. The positive pole of the supply 
is connected to one half of this bush and the negative 
pole to the other by two wires. These two wires are 
under tension and each is wrapped round the corres- 
ponding half of the float. They keep the float secure- 
ly pressed against the resistors, though it is still free 
to move up and down in accordance with the change 
in level of the fuel. The indicator consists of a per- 
manent-magnet rotor and a stator with three coils, 
the axes of which are set at 120 deg. When the 
float is at the bottom of the resistor the current in 


Light for the oscillograph, time marker and lead 
indicator is supplied by a 4-volt flashlamp bulb. In 
the case of the oscillograph a light slit is focused 
on the mirror by a suitable lens. The image of this 
slit is seen on the viewing screen and is also focused 
on the sensitised paper in the camera by the optical 
system. The light for the time marker falls on a 
disc which is rotated by the camera motor. This 
disc has five fine slots cut in its edge, one being 
twice the width of the other four.. Light passes 
through these slots, and, when they coincide with a 
fixed slit, falls on a mirror which reflects it on to 
the camera lens, thus making marks every twenty- 
fifth of a second on the recording paper. Every 
twenty-fifth of a second is indicated by a wider line. 
The camera comprises a store cassette, which con- 
tains the unexposed record paper, a camera gate, 
where the paper passes the time marker, and record- 
ing lenses. The receiving cassette for the exposed 
paper is driven by a clockwork motor. 

On farms and in buildings which are not connected 
to a piped water supply, it is frequently difficult to 
provide an effective earth for the electrical installa- 
tion. Should a fault occur under these conditions, 
the framework of appliances may become alive at a 
dangerously high voltage. The earth-leakage trip 
exhibited by Messrs. The ‘Record Electrical Com- 
pany, Limited, Broadheath, Manchester, is designed 
to eliminate the risks that might arise under these 
conditions. The frames of all the appliances forming 
the electrical installation are connected together 
and to one terminal of a high-resistance coil, the 
other terminal of which is connected to earth. 
Should the voltage between any frame and earth 
exceed 20 volts, owing to the occurrence of a fault, 
this coil is excited to a sufficient extent to operate 
a buzzer. Should, however, the voltage between 
any frame and earth rise to 40 volts, the additional 
excitation of the coil is sufficient to operate the 
plunger of a solenoid. The movement of this plunger 
closes the circuit of a low-resistance coil, which is 
connected to the neutral and to the circuit containing 
the frames. A large current will, therefore, pass 
through this circuit, increasing the intensity of the 
buzzer and operating a visual indicator, as well as 
blowing the fuse if the latter is correctly dimen- 
sioned. If, however, the fault persists, a second pair 
of thermally-operated contacts close after about a 
minute and short circuit the low-resistance coil, so 
that the current is increased sufficiently to blow the 


coil B is twice that in coils A and C, and the resultant | fuse 


field of the three coils causes the rotor to occupy the 
position shown in the diagram. As the float rises, 
the magnitude and direction of the current in each 
coil changes, so that the rotor turns in a clockwise 
direction. It is stated that the readings are inde- 
pendent of voltage fluctuations, and that as the 
resistors cover the full depth of the tank a high 
degree of accuracy is ensured. -The indicators have 
a deflection of 300 deg. 

The portable electro-cardiograph exhibited by 
Messrs. Clifton Instruments, Limited, Newmarket- 
road, Cambridge, is of simple design and obtains its 
supply of power, both for the optical system and 
for the amplifier, from dry batteries. The instru- 
ment consists essentially of six units : a valve ampli- 
fier, a Shire oscillograph, an optical system, a 
camera, a time marker and stroboscope, and an inter- 
ference eliminator. The five electrodes, which are 
placed in contact with the patient, are connected to 
sockets on the instrument through a multi-way plug, 
and the electro-cardiogram is recorded on a continu- 
ous strip of sensitised paper, 5 cm. wide. The opera- 
tion can be observed on the viewing screen while the 
electro-cardiographic record is actually being made. 
Records up to 25 ft. long can be produced and are 
developed directly to a positive, no printing from a 
negative being required. 

The cardiac potentials are passed to a stabilised 
three-stage amplifier, the output stage of which is 
connected to a Shire oscillograph, consisting of a 
very light aluminium loop carrying a mirror. A 
closed Mumetal core passes through this loop and 
also through two coils. One of these coils is con- 
nected in the anode circuit of the output valve and 
the direct-current passing through this is “‘ bucked ” 
by an equal and opposite direct-current passing 
through the second coil. This coil is fed from the 
high-tension supply through a fixed resistance. 





The same firm was showing a meter for quickly 
and accurately measuring, by electrical means, the 
moisture regain in cotton, wool, rayon, flax, hemp 
and other yarn. It depends for its operation 
on the principle of variation of resistance with 
moisture content. The resistance is measured by a 
special electrode, which is connected in the grid 
circuit of an amplifying valve, the anode current 
of which varies according to the resistance. Direct 
readings of moisture regain are given on two dials, 
with “ normal,” “dry ” and “damp ” ranges. The 
variation of resistance with applied pressure is 
found to be negligible above about 40 Ib. per square 
inch, and a tonstant-pressure device has been 
developed as a convenient means of ensuring that 
this pressure is always applied. 

The moisture meter exhibited by Messrs. Mullard 
Wireless Service Company, Limited, Century House, 
Shaftesbury-avenue, London, W.C.2, and illustrated 
in Fig. 9, on page 90, has been developed to provide 
an accurate and rapid means of determining the 
moisture content of grain. This instrument makes 
use of the capacity change which occurs when a 
weighed quantity of grain is inserted between the two 
plates of an electrical condenser. As the dielectric 
constant is dependent.on the moisture content of the 
grain, the measurement of the capacity with the 
grain in situ is an indication of how much moisture 
is present. The instrument is calibrated directly in 
pereentage moisture content. Four scales are pro- 
vided, two for wheat, covering the ranges 11 per 
cent. to 20 per cent. moisture and 14 per cent. to 
27 per cent. moisture ; and one each for oats and 
barley covering the ranges 10 per cent. to 25 per 
cent. and 12 per cent. to 25 per cent. moisture, 
respectively. An arbitrary scale graduated 0 to 10 
may be used when it is desired to measure the 
moisture content of any other granular substance. 
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Fie. 9. Moisture Meter; Messrs. THE MuULLARD 


Wrretess SERVICE Company, LIMITED. 


Provision is made whereby the setting of each scale 
can be checked against an internal standard and, 
in conjunction with a special filling device and a 
temperature-correction chart supplied, measure- 
ments can be repeated with an accuracy of +0-2 
per cent. moisture. : 

The same firm were exhibiting two cathode-ray 
oscillographs, one of which has been developed to 
extend the technique of this type of instrument to 
very low frequencies of the order of 1 cycle per 
second, the amplifier response being 2 decibels 
down to 0-1 cycle per second. The vertical- 
deflection amplifier comprises a two-stage push-pull 
amplifier using high-frequency pentodes, the first 
stage including the necessary phase-reversing valve. 
The voltage-amplification factor is approximately 
7,000, which gives an overall deflection sensitivity 
of 1 cm. picture height per milli-volt input. A 
stepped input attenuator gives ten values of 
sensitivity from 1 millivolt per centimetre to 
30 volts per centimetre, while a potentiometer per- 
mits the continuous control of the sensitivity on 
each step. The frequency-response curve is flat 
within +2 decibels from 0-1 cycle to 40,000 cycles 
per second. The linear time-base uses a pentode 
charging valve and a gas-filled triode, and its 
frequency may be varied from 0-25 cycle to 
16,000 cycles per second. A system switch controls 
the method of operating the time-base and selects 
the appropriate synchronising voltage. Synchro- 
nising from the “work” voltage and from the 
50-cycle per second mains is provided internally, 
while, in addition, it is possible to synchronise the 
time-base with the aid of a mechanical contact 
breaker. Single traverses of the spot may be 
effected for recording the transients photographi- 
cally. 

The second oscillograph shown by the same firm 
has been designed specifically for the investigation 
of high-frequency phenomena. It incorporates a 
self-running hard-valve linear time-base providing 
sweep frequencies which can be adjusted between 
5 cycles and 150 kilocycles per second. The amplifier 
feeding the Y-axis deflection plates of the cathode- 
ray tube consists of four high-» valves in cascade. 
These provide an overall gain of 1,400 times and a 
frequency response which is flat within 2 decibels 
between the limits of 2 cycles and 2 megacycles per 
second with a response of 27 per cent. at 5 mega- 
cycles per second. The input to the amplifier is 
fed via a calibrated frequency-compensated attenua- 
tor with an input resistance of 2-5 megohms and a 
shunt capacity of 34 micro micro farads. The sensi- 
tivity can be adjusted in steps of about 2 to 1 over 





Fie. 10. Direct anp ALTERNATING-CURRENT CoMPARATOR; Messrs. ELLIOTT BROTHERS 
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Fie. 11. Distant-Reapinc B.TH.U. METER; 
Messrs. ELtiott Brotuers (Lonpon) Limirep. 


the range of 5 millivolts to 35 millivolts per centi- 
metre. Signals are displayed on a 3-5 in. cathode- 
ray tube and the switching system is such that a 
wide range of operating modes can be selected. 

The electronic stroboscope shown by Messrs. 
Scophony, Limited, Town Hall Buildings, Wells, 
Somerset, consists of a grid-triggered gas-discharge 
lamp, the flashing rate of which is controlled from 
an electronic oscillator. The frequency of this 
oscillator can be adjusted to correspond to any speed 
in the range from 600 r.p.m. to 14,400 r.p.m. As 
the flash duration of the lamp is a few micro-seconds 
only sharp images, it is claimed, are obtained even 
at high speeds. The unit is easily portable and can 
be supplied from any 230-volt, 50-cycle circuit. The 
speed reading appears in an illuminated window 
on the top of the instrument, there being two scales, 
one for high and one for low speeds There is, 
however, ample overlap between the ranges. The 
oscillator can be linked to the mains frequency, in 
which case the light flashes will occur at a rate cortes- 
ponding to multiples or sub-multiples of that fre- 
quency. This is useful for observing synchronous 
mechanisms which are being operated from the same 





alternating-current mains as the stroboscope. It is 


| also possible to link the flashing rate of the strobo- 
| Scope to an electrical contactor. This, it is claimed, 
| is valuable when such phenomena as valve bounce 
| are being examined, as it permits the speed varia- 
tions to be followed automatically. The instru- 
ment is provided with a reed which makes 100 
complete cycles of vibration per second if the mains 
frequency is 50 cycles per second. This reed can 
be observed through a window and is used to 
{calibrate the instrument. The flashing lamp is 
built into a detachable lampholder, so that inacces- 
sible parts can be illuminated. It is claimed that 
with standardisation from the alternating-current 
time-controlled mains the accuracy of this instru- 
ment is about 1 per cent. Higher accuracy can, 
however, be obtained by using the reed indicator. 
Among the large number of instruments available 
for inspection on the stand of Messrs. British Physi- 
cal Laboratories, Quadrant Works, Finchley-lane, 
Hendon, London, N.W.4, mention may be made of 
a universal impedance bridge. This is a general- 
purpose instrument which enables values of resist- 
ance, inductance and capacity to be made over a 
very wide range. When used for resistance mea- 
surement, it is connected as a Wheatstone bridge, 
the necessary supply of direct-current and the 
balance-indicating micro-ammeter being incorpor- 
ated in the cabinet. The range covered is from 0-1 
ohm to 1 megohm. When the instrument is used as 
a capacity bridge, the condenser under test is con- 
nected in a modified De Sauté bridge, which incor- 
porates a high quality silvered-mica condenser as 
a standard. The same dial as that used for resist- 
ance measurement is used to balance the capacity 
of the condenser under test, giving a range from 
10 micro micro farads to 1,000 micro farads, while 
a second dial in combination with a decade resistance 
balances the power loss. The calibration of this 
control is direct reading of the tangent of the phase 
angle, the range covered being 0 deg. to 89 deg. 
The bridge voltage is supplied from an oscillator 
operating at 1,000 cycles per second, a two-stage 
tuned amplifier, followed by a visual null detector, 
being incorporated in the instrument. Full over- 
load protection for the indicating meter is provided 
An external direct-current source of supply can be 
connected to the bridge. To measure inductances, 
the instrument is converted into a Hay’s bridge, 
the reactive standard consisting of a silvered-mica 
condenser. The same controls are used as for 
capacity and power-factor balance. The range 
covered is 10 micro-henries to 1,000 henries. By 
connecting an external source of direct-current 





supply a maximum current of 100 mA can be passed 
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through the coil under test. The instrument is 
arranged for operation from the alternating-current 


mains. 

Owing largely to changing industrial conditions, 
brought about by legislation, there has been, in 
recent years, a marked increase in the demand for 
more accurate commercial alternating-current power 
measuring instruments. The comparator exhibited 
by Messrs. Elliott Brothers (London), Limited, 
Century Works, Lewisham, London, 8.E.13, and 
illustrated in Fig. 10, opposite, has been designed to 
meet this demand. It is claimed that it provides a 
highly accurate means of testing laboratory standard 
and sub-standard wattmeters and voltmeters on 
alternating current by means of a direct-current 
potentiometer. It consists essentially of two ele- 
ments: the measuring system, which is made up of 
an ironless dynamometer moving-coil instrument ; 
and the control system, which is formed of a perman- 
ent-magnet moving-coil instrument. Both these 
instruments are of normal construction. In the com- 
parator shown the dynamometer is mounted above 
the permanent-magnet instrument and the moving 
coils of each are rigidly coupled together. The whole 
moving system is suspended by a double taut 
suspension. For practical reasons, both measuring 
and control systems are made as low-current 
windings. In the zero or null position of the com- 
parator (which is indicated by a knife-edge pointer 
and mirrored scale), the moving coil of the dynamo- 
meter is in the position of zero mutual inductance 
with the dynamometer field coils. The two ele- 
ments are screened against magnetic and electro- 
static interaction, while the whole apparatus is 
screcned against the effects of external magnetic 
fields. To standardise the apparatus a “ standard ” 
current supplied from a battery and controlled by 
regulators is passed through the windings of both 
the measuring and control elements and a standard 
resistor in series. The moving coils of the two 
elements are connected, so that their torques are 
in opposition. 

The standardising current is measured by a 
direct-current potentiometer, the requisite stan- 
dard resistor being incorporated in the appara- 
tus, while the torque of the control element is 
adjusted by a magnet shunt on the instrument 
permanent magnet to balance the “standard” 
torque exactly. As the measuring instrument has 
a square-law torque characteristic and the control 
element a linear torque characteristic, the balance 
of the torques, it is claimed, is well defined. The 
control instrument torque may, therefore, be 
standardised to balance the standard torque of 
the dynamometer exactly at any instant by the 
standard current. This means that the standard 
torque of the dynamometer instrument is a function 
of that instrument’s condition at the time of stan- 
dardisation, no reliance being placed on the absolute 
stability of either the measuring or control elements. 
For alternating-current power measurements, the 
moving coil of the dynamometer instrument is 
connected in series with a non-reactive resistor 
and is fed by the circuit voltage in the usual way. 
The field coils of the dynamometer are preferably 
coupled in series and are supplied from the secondary 
winding of a standard transformer, the primary 
winding of which carries the load current of the 
circuit to be tested. The standard resistor remains 
in series with the moving coil of the direct-current 
control instrument, which is coupled to the adjust- 
able direct-current supply. To measure voltage, the 
field windings and moving coil of the dynamometer 
are connected in series with the resistor to the 
alternating-current circuit. As before, the standard 
resistor is in series with the moving 2oil of the 
control system. The apparatus is usually 
for testing power and voltage only, but it can be 
adapted for the precision measurement of alter- 
nating current. The comparator has a scale equiva- 
lent to that of a deflectional instrument 18 ft. long. 
Its accuracey is guaranteed to within 0-05 per cent. 

The same firm were showing a distant-reading 
B.Th.U. meter. This gives an integrated reading in 
British thermal units of the quantity of heat 
transmitted by a system of hot-water pipes by 
measuring the difference in temperature between 


The first quantity is measured by two multiple- 
thermocouple pyrometers, which are fitted in 
pockets in the flow and return pipes of the system. 
The volume of water passing is determined by a 
float-type flowmeter, which measures the differential 
pressure across an orifice plate or Venturi tube, in 
either the flow or return pipes. The flowmeter is pro- 
vided with a mechanical integrator to which a switch 
is fitted, so that an electrical impulse is transmitted 
for every revolution of the integrator counter. 
These impulses are relayed to a separate heat 
integrator. This instrument, which is illustrated in 
Fig. 11, opposite, embodies a moving-coil millivolt- 
meter, which is connected to the thermocouple pyro- 
meters mentioned above and is calibrated directly in 
degrees Fahrenheit. The minimum range, i.c., the 
temperature difference between the flow and return 
pipes, is 150 deg. The pointer of the millivoltmeter 
is periodically depressed by a wedge-shaped chopper 
bar, which is operated by a small synchronous motor. 
This motor is provided with a switch and with a 
cam, which makés one complete revolution for each 
impulse transmitted by a flowmeter integrator 
switch mentioned above. The number of depres- 
sions of the chopper bar are therefore proportional 
to the rate of water flow while, owing to the wedge 
shape, the depth of the depression depends on the 
position of the pointer on the temperature scale. 
The combination of the two movements of the 
chopper bar, i.e., the number of depressions per 
minute and the depth of the depression gives the 
final result on the heat integrator in British thermal 
units. 
(To be continued.) 





TRANSPORTABLE 
METAL-ENCLOSED SWITCHGEAR. 


In the early part of the war the questiou of restoring 
electricity supplies in areas where the permanent plant 
had been damaged by enemy action was examined ; 
and a numberof designs of mobile power stations which 
could be used for this purpose, were prepared. Though 
in the event these stations were not required in the 
United Kingdom, a number were employed by our 
Russian all es to enable reconstruction to be begun in 
the liberated, but devastated, regions. Similar stations 
have also been widely used for rehabilitation work 
in various parts of Europe. These include amumber of 
portable turbo-alternators which were ordered by the 
Ministry of Supply, and the switchgear controlling 
these has been manufactured at the Willesden works of 
Messrs. The British Thomson-Houston Company, 
Limited. 

The units are entirely self-contained and are housed 
in a weatherproof sheet-steel cubicle. To ensure rapid 
installation and removal, the top of this cubicle is 
fitted with four lugs, so that it can be lifted as a single 
load. Skids, which are fixed to the base by means of 
Andre type shock absorbers, enable it to be hauled 
along the ground. Tools, accessories and spares are 
stored in the cubicle, so that they are readily accessible. 
It is not necessary to remove them before normal 
operation of the switchgear is possible. After the unit 
has been placed on site the cover can be completely 
removed, thus giving access to the switchgear controls. 
The cubicle is divided internally into four compart- 
ments, one of which runs longitudinally from end to 
end and houses the *bus-bars, while the other three are 
arranged laterally to accommodate the voltage trans- 
former ; the current transformer and oil circuit-breaker 
unit: and the isolating switches and fuse: for control- 
ling the auxiliary transformers, respectively. Access to 
these three compartments, which can be seen in Fig. 1 
on page 84, is effected by removing bolted-on covers. 
The control and metering equipment is housed in the 
front of the cubicle, a view of which is given in Fig. 2, 
on the same page. The method of stowing the various 
items of equipment is shown in the same illustration. 
Access is obtainable through two doors, which are 
bolted to the cubicle. The unit is 7 ft. long, 5 ft. 4} in. 
deep and 7 ft. 3} in. high. 

The equipment which forms this unit is designed to 
conform to British Standard Specification No. 168 for 
6-6-kV systems with an insulated neutral. The insula- 
tion also conforms to the same specification. Both 
equipment and insulation have been designed for service 
in a maximum ambient temperature of 35 deg. C. 
(95 deg. F.) and at a maximum altitude of 3,300 ft. 
The short-circuit capacity is 50 MVA, but the circuit 
breaker is rated, and has been tested, at 150 MVA to 
provide a reasonable working margin, if connection is 
made to other sources of supply. The unit can be 
operated with the generator neutral either insulated or 





the outgoing and return mains and multiplying 
this difference by the volume of water passing. 





solidly earthed. In case of necessity, operation with 
one line earthed is also possible. The oil circuit- 





breaker, as already mentioned, is housed in the central 
lateral compartment of the unit. It is mounted on a 
carriage, the flanged wheels of which run on rails 
fixed to the floor of the cubicle. A ramp is pro- 
vided so that both circuit-breaker and carriage can 
be run out for ins ion and maintenance, as shown in 
Fig. 3, page 84. e output of the alternator is metered 
by the instruments visible above the circuit-breaker 
in this illustration, while the automatic voltage regula- 
tor, which is mounted on shock absorbers, can be seen 
on the left. The field-control rheostat and switch are 
mounted behind the panel to the right of the circuit- 
breaker, access being obtained by a hinged panel or, if 
necessary, by unbolting and removing a large cover 
plate to the right of the circuit-breaker compartment. 

The protective apparatus includes an overload relay 
the trip coils of which are shunted by time-limit fuses 
to act asastandby. Differential protection is provided 
for the alternator; and the earth-fault protection in- 
cludes an alarm relay which operates a Klaxon horn and 
signal lamps. Under earth fault conditions the broken- 
delta winding of the voltage transformer energises the 
alarm relay. If it is desired to run with the faulty line * 
to earth the alarm can be cancelled by a switch, but the 
lamps remain alight to indicate the existence of an 
earth fault. Residual volts are indicated by a volt- 
meter connected to the broken-delta winding of the 
voltage transformer. When a 3,000-kVA transformer 
is included in the system it is provided with Bucholz 
double-float contacts. These contacts operate relays 
when a fault occurs and thus give an alarm by lighting 
lamps or sounding a Klaxon. 

e synchronising equipment consists of two volt- 
meters, a synchroscope, and a frequency meter. These 
instruments are mounted on a panel which, in the ser- 
vice position, is swung out, as shown in Fig. 4, page 84. 
It is designed to clamp inside the cubicle during transit, 
as shown in Fig. 2. The synchronising plugs and 
receptacles are mounted on the instrument panel. A 
Cambridge temperature indicator is mounted in the 
cubicle as part of the alternator equipment. It is 
calibrated with the thermocouples in the machine and 
the connecting leads. 

The current transformers are of the bar primary 
type. Those on the outer ph have double-woun 
secondary coils for alternator circulating current and 
for instrument operation and overload protection, 
respectively. There is an additional winding on the 
centre phase for operating the voltage regulator. 
The voltage transformer is oil-immersed. Its ratio is 
6,600/110 and it has an output of 200 VA. It is of 
five-limb core construction with a tertiary winding 
connected in broken-delta, and is rated at 110 volts 
per leg. The high-voltage fuses and current-limiting 
resistances are fitted in the voltage transformer bush- 
ings. The low-voltage fuses are mounted under a 
cover plate on the top of the transformer. The 
secondary connections terminate in sockets for the 
metering, voltage-regulator and relay circuits. 

The *bus-bars are carried through the cubicle from 
end to end and are arranged so that they can be con- 
nected either to a ’bus-end cable box, through bushings 
to cambric-insulated cables or to the "bus-bars of a 
similar adjacent cubicle. Two or more transportable 
switchgear units can therefore be coupled together by 
short connecting leads covered by a band joint, the 
cubicles themselves being bolted together through holes 
in the slinging lugs. This coupling is facilitated by the 
fact that the synchronising and tripping circuits also 
run through the cubicle and terminate in sockets at the 
ends. When two cubicles are connected together, this 
enables synchronising to be carried out from one panel. 

Covers are provided for closing the apertures when 
they are not in use and, as far as possible, access is 
arranged so as to enable the *bus-bars to be connected 
up from the front of the cubicle. The cable boxes, 
other than that used for the neutral cable, are of special 
plug and socket design. They can be removed with 
their cables without breaking the joints. All the 
cables leave the cubicles in a downward direction. 
The cable boxes serving the alternator and the auxili- 
ary transformrs are mounted horizontally. The ’bus- 
bar cable box is mounted vertically. The multi-core 
control cables are brought in through a hole in the 
cubicle floor and are connected by plugs and sockets. 
A cable box and isolating switch are provided for 
earthing the system neutral and there is a removable 
link to prevent the circuit being made on an insulated 
system. Two 13-ft. earthing rods are provided. 

The auxiliary equipment consists of a self-contained 
tripping battery and charging unit which are housed in 
a separate sheet-steel casing. The battery is made up 
of 25 nickel-iron cells. The charging unit is a metal 
rectifier with high and low rate charging switches. 
The charging and battery unit can be fitted at either 
end of the cubicle. There is a feeder for controlling an 
auxiliary transformer. This transformer is rated at 
500 kVA and converts the pressure from 6,600 volts to 
440/230 volts. It is supplied from the machine side of 
the circuit-breaker and is controlled by a three-pole 











isolating switch and three fuses. 
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LABOUR NOTES. 


Tue writer of the “ Editor’s Notes ” in the January 
issue of the Journal of the Amalgamated Engineering 
Union, states that the General Council of the Trades 
Union Congress is planning its approach to the problem 
of the 40-hour week, and has circulated affiliated unions 
asking them to supply the Economic Committee with 
up-to-date information concerning the hours position 
in their respective trades, particularly data relating to 
firms which are either working, or have accepted, 
in principle, the 40-hour week, or are working a five-day 
week. Sir Walter Citrine has stated, the Journal says, 
that the T.U.C. pro to reach the objective of 40 
hours, on a five-day basis, by stages, and, with a fully- 
documented case, to approach the Government with 
a request for a Bill requiring the introduction of the 
40-hour week as a general standard, but leaving respon- 
sibility in the main with the employers and the unions, 
in each industry, to negotiate voluntary agreements 
applying the principle to the particular circumstances 
and conditions of their trade. 


_“* The proposed legislation,” the editorial note goes 
on to say, “ will empower the Minister of Labour to 
legalise such voluntary agreements, and, where none 
may be forthcoming from the two sides of industry, 
the Minister will have power . . . to frame a scheme 
and apply it. It is suggested that an advisory body 
shall be set up to assist the Minister in the detailed 
application of the 40-hour principle. This line of 
approach combines legislation with the established 
practice of collective bargaini A universal 40 hours 
in one step is not a practical plan. Industries vary in 
their methods and practices, and special circumstances 
in particular industries have to be taken into account, 
such as continuous processes, the system of shift 
working, and so on. Our own approach, several 
months ago, was for an immediate 40-hour week, and 
was rejected; but a further application has been 
made.” 


The double day-shift system is cited by the writer of 
the notes as an illustration of the necessity for consulting 
the individual industries on the application of the 
40-hour principle. ‘‘ An inquiry into the double day- 
shift system has been set on foot,” he says, ““ by the 
Minister of Labour. The T.U.C. General Council has 

evidence for submission to this departmental 
inquiry, and has given affiliated unions the opportunity 
of making their comments on the case that is to be 
submitted. The problem of shift working is involved 
in the T.U.C. proposals to shorten the working week to 
40 hours. The aim is fundamentally to. secure maxi- 
mum operation of the machines with a reduction in 
working hours for employees. Double-shift working 
enables an increase in machine hours to be secured ; 
where it has been introduced, working hours on the 
average have been reduced. It remains to be proved, 
in our judgment, that an extension of shift working will 
facilitate a substantial reduction of working hours for 
shift workers, accompanied by adequate guarantees 
of a fair share to the worker of the proceeds from 
increased production.” 


In his account of the proceedings of the executive 
council in December, Mr. Tanner, the President, says 
that, during the month, representatives of 13 unions 
which have members employed by I.C.I., discussed 
with Mr. Lloyd Roberts, the company’s chief Labour 
Officer, an application for a 40-hour week with no 
reduction in pay. Mr. Lloyd Roberts, replying to the 
case submitted on behalf of the unions, stated that the 
LC.L. was in full sympathy with the claim and would 
introduce the system when possible, the only issue 
between the two sides being a practical one. He 
expressed the belief that the introduction would 
have to be in two stages and that the five-day week 
was much more important and advantageous to the 
workers. It was generally agreed, he added, that 
under present circumstances, the country’s work 
could not be done in a 40-hour week and, therefore, 
even in the minds of some progressive-minded indus- 
trialists the claim was being looked upon as a new 
basis for overtime. After discussion, Mr. Tanner says, 
it was agreed to set up a small sub-committee of both 
sides to look into the practical difficulties and the 
possibilities of the introduction of the system. 


An interesting article on the pr new wage 
structure has been contributed to the Journal by Mr. 
J. R. Seott, a member of the executive council. The 
structure’s main features were summarised recently by 
Mr. Beard, general secretary of the United Pattern- 
makers’ Association. Mr. Scott’s conclusion is that 
higher wages, achieved through a wages structure that 
conforms to transformation in engineering technique, 
are imperative for two main reasons: (1) i i 


productivity of their industry and to a higher standard 
of life. (2) The 5 gyms to earn higher wages is a 
necessary part of the process of reconversion. “ Low 
wages and low output per head,” Mr. Scott says, “ go 
together and create a vicious circle. The way to 
break it is to raise wages. The logical way to raise 
wages is to adopt a wages structure for both manage- 
ment and labour that is designed to offer a real incentive 
to raise outputs.” 


The Amalgamated ineering Union and the Marine 
Engineers’ Association have recorded their complete 
Sooperoyel “ of the proposals to set up an intermediate 
grade between the petty-officer grade (donkeyman) 
and the certificated engineer officer.”’ Their dissent has 
been recorded in the following terms: ‘“ That the title 
‘ engineer officer ’ is applicable to any marine engineer, 
serving at sea in a British Merchant Navy vessel, 
who has served a full apprenticeship ashore of the 
type approved by the Board of Trade as one of the 
qualifications for examination for a certificate of com- 
petency. That being so, they deprecate any movement 
such as that provided for in Section 3... which 
would take from marine engineers so qualified the title 
of ‘ officer.’ ” 


The title for the grade would be “ Engineer Assis- 
tant.” “With a grade in operation,” the unions 
say, ‘‘ young men qualified by an approved apprentice- 
ship would experience a sense of frustration on bei 
consigned to a non-officer grade on going to sea, ins 
of being able from the commencement of their sea 
career, to assimilate experience of officer status with its 
responsibilities, privileges, and disciplinary value.” 


At the end of December, the membership of the 
Amalgamated Engineering Union was 789,252—a 
decrease of 15,336 compared with the position at the 
end of November. During the month, 7,213 members 
were paid sick benefit—an increase of 307—and 15,984 
superannuation benefit—an increase of 135. Donation 
benefit was paid to 3,846 members—an increase of 36 
—and the total number of unemployed members was 
6,247—an increase of 540. 


« 


According to Mr. Charles Dukes of the National 
Union of General and Municipal Workers, who is this 
years’ chairman of the Trades Union Congress, State 
regulation of wages would be o by the Trade 
Union Movement. Writing recently in the Journal 
of his organisation, he said that proposals were being 
made in certain quarters to the effect that the Govern- 
ment should intervene to impose a wage policy on the 
unions. “It is strange,” he commented, “ that these 
views are found in certain —_— of the Press, side by 
side with claims to uncontro private enterprise for 
the moneyed interests.” 


“The Trade Union Movement,” Mr. Dukes con- 
tinued,” is not unmindful of the dangers of inflation. 
We stand to lose more than any other section of the 
country by such a policy. But we also understand 
that necessary adjustments must be made in the wage 
structures and that the switching over from war to 
peace conditions does not mean that an arbitrary 
‘ceiling to wage adjustments can be fixed.” 


Mr. Shinwell, Minister of Fuel and Power, said at 
Glasgow last week that he was contemplating as “a 
last resort ’ taking drastic action to deal with unofficial 
disputes in the coal industry. There was, in his 
opinion, a type of dispute which was quite legitimate 
and probably justified, but, on the other hand, there 
was a type which must be suppressed. Unofficial 
disputes and the practice of many men of leaving the 
pit early and not completing their shift reduce output, 
and should not be prevalent in a well-run and contented 
industry. 


Employment figures issued last week by the Ministry 
of Labour and National Service showed that fewer 
women are leaving industry than had been expected. 
In November, 1945, the female working population was 
6,320,000, compared with 5,094,000 in mid-1939, 
7,253,000 in mid-1943, when Britain was at the peak 
of its war effort, and 6,396,000 in October, 1945. The 
Ministry’s estimate was that at the end of 1945 the 
number would be 5,850,000. 


The great strike of steelworks’ employees in the 
United States, which an last Monday, is slowly 
paralysing the many stee ing industries. The 
8 in other industries are also making their 
contributions to the general chaos, but the one bright 
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EMERGENCY UNDERGROUND 
GOVERNMENT OFFICES. 


Ear y in the war, when the situation of this count, 
seemed to be critical, three underground office blocks 
were constructed at strategic points in London to 
accommodate Government executives and certain 
departments. The largest of these was on the site 
of an old gas-holder in Horseferry-road, and this 
became known as the Horseferry-road Citadel. It was 
intended to accommodate the War Cabinet, the Chiefs of 
Staff and their immediate personnel, altogether about 
2,000 persons, in the event of mass bombings or enemy 
landings. The Citadel was constructed, equipped and 

rovisioned so as to be self-contained and Pe bitebh 

y the maximum number of persons for at least three 
weeks under siege conditions. The only necessity 
required from the outside was air, and this was passed 
through air conditioners in all circumstances. A gas 
filter was provided at the bottom of the main air 
intake and this could be brought into use instantly 
upon receipt of a gas warning. During emergency 
occupation of the Citadel water for drinking and other 
ac! ge could be drawn from a deep-bore Artesian 
well through the foundations, and electric power for 
lighting and other services could be obtained from four 
250-kW Diesel-alternator sets, the fuel supply for 
which, amounting to more than 90 tons of oil, was 
estimated to be sufficient for continuous operation for 
nearly a month. 

The war, however, took a more favourable course 
than could have been anticipated, and, for this reason 
the Horseferry-road Citadel was never put to the 
ultimate test of full occupancy under siege conditions. 
Nevertheless, it has served to provide accommodation 
for Government personnel, for whom there has been a 
shortage of the more normal type of office, and it is 
still in regular use. Electric power was obtained 
mainly from the public supply during the war period, 
the oil-engine sets being brought into use only when 
there was a failure of the public supply. Recently, 
the sets have been used for two or t hours daily 
during cold weather to save coal and relieve the load 
on the central stations at peak-load periods. The 
principal services maintained by the Diesel-alternator 
sets are lighting, ventilation, air conditioning, boiler 
auxiliaries, water supply from the Artesian well, 
surface-water pumps, sewage disposal and cooking. 
Under emergency conditions, with the premises fully 
occupied, these services are estimated to require at 
least three-quarters of the installed generating capacity. 
Lighting is by fluorescent lamps and consumes only 
about 200 kW. The ventilating and air-conditioning 
services can supply up to 100,000 cub. ft. of free air 
a minute below ground, which is sufficient for rather 
more than four complete changes of air per hour. 
The fresh air is taken down a central duct to the 
bottom of the structure, where it passes through 
filtering and conditioning equipment before being 
delivered to the rooms. At full output the Diesel 
engines aspirate 5,680 cub. ft. of air per minute, while 
a further 12,000 cub. ft. per minute is needed for 
coolers and 2,000 cub. ft. per minute for the boiler 
room. These are not additional to the main require- 
ments of the Citadel, the air in question being drawn 
from what has already been circulated round the 
offices, etc., and become due for re-circulation. It is, 
of course, returned to the outside atmosphere, having 
been considerably heated and contaminated. The 
atmospheric conditions aimed at in the offices are 
68 deg. F. and 55 to 60 per cent. relative humidity, 
and these figures are maintained within close limits. 
The full ventilating, air-conditioning and pumping 
load may reach more than 600 kW, and in these 
circumstances about 75 per cent. of the air is re- 
conditioned and re-circulated while the remainder is 
drawn in from the outer atmosphere. At times, the 
temperature and humidity of the latter coincides with 
requirements and use of the conditioning equipment 
is then discontinued, only a fan being required to 
maintain the circulation. 

The power plant consists of four Petter two-stroke 
six-cylinder “‘ Superscavenge ” engines, directly-coupled 
to Brush alternators, each having a capacity of 250 kW 
at 400 volts. The cylinder bore is 8} in. and the 
stroke 13 in. The governed speed is 500 r.p.m., and 
the 12-hour rating is 62-5 brake horse-power per 
cylinder, corresponding to a mean effective pressure of 
67 lb. per square inch. The piston speed is 1,083 ft. 
per minute, and the exhaust temperature 550 deg. F. 
The permissible overload for one hour is 10 per cent. 
in excess of the rated figure, the rotational speed 
remaining unaffected. As the engines conform in a 
general way to the description given in ENGINEERING, 
vol. 146, page 10 (1938), the present description will 
be confined to differences of detail and special features 
arising out of the unusual circumstances of their 
installation. The Zoller-t blower originally fitted 
to Superscavenge engines has been superseded by two 
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identical Roots-type Holmes-Connersville blowers, 
which are driven from the crankshaft by the chain 
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which drives the camshaft. These are fitted with Bur- 
goss intake silencers. All four engines, with their alter- 
nators and exciters, are accommodated 50 ft, below 
und level in a space approximately 35 ft. long by 

30 ft. wide. Adjacent to them are the coolers and the 
switchboard. The exhaust system is unusual, in that 
the length of piping needed to convey combustion 
ucts to the surface is very t, being 720 ft. in all. 
Each engine is provided with its own independent 
exhaust system. A 9-in. Burgess silencer is ‘bolted to 
the end of the exhaust manifold. This silencer, together 
with the exhaust pipe leading from the engine room, is 
well lagged to minimise the escape of heat to the atmo- 
ere. A secondary Burgess silencer is installed out- 
side the engine room, and from this a pipe leads to the 
surface. e engines have conventional cooling-water 
systems, though engine-driven circulation pumps have 
been dispensed with in favour of electrically-driven 
ps forming gent of the cooler installation, The 

tter consists of two Heenan’and Froude type T.64 
mechanical coolers, each of which deals with the water 
from two engines. Each cooler is equipped with a 
water-circulation pump and a fan. The pump is 
directly-coupled to a 4}-h.p., three-phase, 400-volt 
Brush motor, running at 1,425 r.p.m., and a belt from 
this drives the fan at 570 r.p.m. Make-up water for 
the cooling system can be supplied either from the 
mains or, in an emergency, from a 500-gallon overhead 
balancing tank, which is replenished from the well. 

Each engine is equipped with a Serck heat-exchanger 
for cooling the lubricating oil, and the make-up supply 
of oil for the four sets is drawn from a tank of 150 
gallons capacity outside the engine room. The engines 
are started by compressed air at a pressure of 350 lb. 
per square inch, which is stored in bottles. For 
charging the latter when mains current is available, an 
electrically-driven compressor is provided. Alongside 
this is a compressor for emergency use, driven by a 
1}-h.p. Petter air-cooled petrol engine. 

All the electric generating and control equipment 
was supplied by Messrs. The Brush Electrical Engineer- 
ing Company, Limited, Loughborough. Each engine 
drives a multi-pole single-bearing alternator rated 
at 312-5 kVA at 0-8 power factor. The exciter, a 
4-3-kW machine, is driven by an extension of the 
main shaft. A disc’ flywheel is incorporated in the 
coupling between the engine and the alternator, and 
this limits the cyclical fluctuation of rotational speed to 
1 in 330. The four generating sets are designed to 
operate in parallel with each other and with the incom- 
ing supply from the grid at 400 volts and 50 cycles. 
The load normally carried by the grid can be taken up 
by the Diesel-engine sets in about two minutes in an 
emergency ; during the changeover, essential supplies 
and services are maintained by a triple-section Chloride 
battery, with which is associated the necessary charging 
equipment. The switchboard is made up of four 
control panels for the four Diesel-alternator units, and 
five feeder panels. An additional hinged panel at one 
end (on the generator control side) accommodates a 
synchronising meter. Each engine is provided with 
remote control so that the speed can be regulated by 
turning a handle on the Fe game control panel. 
This greatly facilitates the initial synchronisation and 
the subsequent equalisation of the load. Each panel 
is fitted with a Metropolitan-Vickers voltage regulator. 

The ventilation and air-washing plant was installed 
by Messrs. Young, Austen and Young, Limited, Mill 
Hill, London, and it consists essentially of three washer 
and gas-filtration plants supplemented by three 175-h.p. 
carbon-dioxide refrigeration compressors, manufac- 
tured by Messrsy J. and D. Hall, Limited, Dartford. 
Many Matthews and Yates fans are used with this 
equipment. Most of these, and all three refrigera- 
tion compressors, are driven by Bull electric motors. 
The power requirement of the pump serving the Arte- 
sian well is relatively small, being only 18 h.p., but other 
pumping duties, notably sewage disposal and removal 
of water seeping in from the marshy surroundings, 
make heavier demands upon the available power. The 
sewage-disposal plant is by Messrs. Hughes and 
Lancaster, Limited, Wrexham. The plant includes 
Shone pneumatic ejectors, which function automati- 
cally, clearing the sewage from the two settling tanks 
and delivering it into the street sewers. The ejectors 
are supplied with air at 20 lb. to 30 lb. per square inch, 
by a motor-driven compressor. The underground 
structure is provided with double walls, and seepage 
water is collected in the cavity between them, whence 
it is removed by several pumps at different locations. 
Steam for heating domestic water supplies and canteen 
use is provided by two Paxman Economic coal- 
fired boilers working at 80 lb. per square inch. These, 
too, are situated 50 ft. below ground level. 





POSTPONEMENT OF MOTOR EXHIBITION.—The Society 
of Motor Manufacturers and Traders have decided that 
the interests of the British motor industry would be 
best served.by the postponement of the Motor Exhibition, 
which was to have been held in London in October, 1946. 





RING GUMMING IN PETROL 
ENGINES.* 
By B. Puau, Ph.D., B.Sc. 


THE phenomenon of piston ring’ “ gumming’”’ or 
“ sticking ” in petrol engines results in the ring being 
held and prevented from fully performing its function 
as a gas seal, and in bad cases leads to excessive blow-by 
and loss of power. It is due to oil deterioration. Ring 
groove deposits consist of resins, asphaltic products, 
carbonaceous material, wear and corrosion products, 
together with lead from the fuel. The resinous and 
asphaltic substances cement together the carbon and 
other particles. Under a set of critical conditions, a 
maximum amount of asphaltic products is formed in 
the ring grooves which later decompose to carbonaceous 
matter. The degree of ring sticking produced under a 
given set of conditions in a given engine is affected by 
other properties of the oil, such as its volatility, its 
asphalt-dissolving tendency, response to catalysts, etc. 
Whether the ring is actually stuck, i.e., held by adhesive 
action of the deposits, or merely jammed in its groove, 
is at present uncertain. 

Piston ring gumming is of primary importance, apart 
from giving considerable trouble in service, because it 
has formed the chief criterion in the majority of 
attempts to rate oils according to their deterioration 
characteristics in an engine cylinder. The following 
notes record the experience gained during the develop- 
ment of a specification test for aero-engine oils and the 
subsequent running of over fifty rating tests on oils. 
The tests, which were of 50 hours’ duration, were 
performed in a single-cylinder unit fitted with an 
air-cooled poppet-valve aero-engine cylinder and 
piston, a new cylinder and piston being used for 
each test. In these tests, during which the second 
gas ring was usually the first to stick, measure- 
ments were made of piston ring and ring groove wear, 
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oil consumption, etc., and colour phot phs were 
taken of the pistons after test. Chemical tests were 
made on samples of used oil after each test; and 
in the later stages of the work analysis of the ring 
groove deposits was commenced while analytical 
work was also done on ring groove deposits obtained 
from pistons in aircraft engines which had given 
trouble due to ring g i The indications are 
that groove deposits are chemically very complex in 
character. 

The existing standard chemical tests on lubricating 
oils form no guide to the behaviour of oils as regards 
ring gumming. The only reliable method of grading 
lubricating oils at present is by tests in an actual 
engine. The next step is to develop a simple chemical 
test or series of tests which will give the same grading 
as that obtained by the use of an actual engine, but 
it must be realised that mechanical factors can have a 
profound effect upon ring ing; much work is 
involved in assessing the effect of these factors before 
a real background of experience is attained. The 
phenomenon of piston ring gumming depends on the 
test unit, size, speed, brake mean effective pressure, 
cooling, piston and ring clearances, conformation of 
rings to cylinder wall, ring characteristics, materials 
design, etc. The standardisation of test unit and con- 
ditions eliminates the necessity of taking into con- 
sideration a number of these variables. 

From the consideration of ring gumming, ring wear 
is always accompanied by the generation of heat; 
excessive wear means increase of local heat, and also 
indicates enlargement of the ring gap. Hence the 
presence of excessive ring wear would point to the 
fact that, locally, ring gumming conditions have been 
worsened thereby ; and a poor oil from the viewpoint 





* Paper entitled “Some Notes on the Mechanical 
Factors Affecting Ring Gumming in Petrol Engines, 
with Particular Reference to the Rating of Lubricating 
Oils,” read before the Institution of Mechanical Engi- 
neers, on Friday, November 30, 1945. Abridged. 


of ring wear discredits itself in some measure from the 
viewpoint of ring gumming. Abnormal ring wear 
with large gap can indicate that any ring gumming 
found might regarded as excessive and that the 
oil is not a very good lubricant. Turning to ring 
groove wear, this is even more important from the 
ring ing aspect. To consider an extreme case, a 

oil may be the cause of excessive ring groove wear 
and at the working temperature of the engine may 
form a large amount of decomposition products which, 
but for the excessive ring groove wear, would cause a 
large amount of ring gumming . But so long as the 
groove is worn away faster ti the decomposition 
products can accumulate therein, no ring i 
will take place ; and from ring i 0 Fi pours 
alone the oil is classed as a one. 

Knowledge is required of the mechanism of ring 
groove wear. Several cases were encountered during 
the single-cylinder tests referred to, in which, after 
completion of the 50-hour period, the top ring groove 
wear was excessive. In some cases, when the piston 
had been cleaned chemically after test, the ring side 
clearance in places was more than 0-020 in., as against 
0-006 in. originally. The groove wear varied from test 
to test in such a way as to suggest that it was largely 
a function of the test oil. Had it been due solely, say, 
to the impact action of the products of explosion, then 
the wear would have been reasonably constant from 
one test to another. The graphs of ring side clearance 
after test plotted on piston circumference showed a 
definite similarity in shape, so far as the gas rings were 
concerned. A typical curve for the top ring groove is 
shown in Fig. 1. The maximum side ances varied 
considerably, being from 0-009 in. to 0-023 in. for the 
top ring, while the second ring showed steady wear, 
the side clearance (clean) after test being from 0-0065 in. 
to 0-009 in. The initial side clearances were 0-006 in. 
in each case. 

The shape of the curve of Fig. 1 can be explained 
on the grounds that ring groove wear is a function of 
ring rotation, change in obliquity of piston relative to 
cylinder axis at end of stroke (de ent on the 
diametral clearances of the piston in the cylinder), 
and the difference in pressure on compression and 
explosion strokes. Variation in circularity of the 
cylinder due to cylinder distortion, which is unavoidable 
in an air-cooled engine, in conjunction with the elastic 
properties of the ring, may help or retard ring rotation. 
Anything which will reduce-ring rotation will reduce 
groove wear (and also wear.of any deposit in the 
groove), and will accelerate ring ing, vided 
engine conditions are such as to promote the formation 
of gumming products. It is well known that pegged 
rings gum up more rapidly than unpegged rings under 
the same conditions. Once ring gumming has com- 
menced, then ring groove wear becomes less, and ri 


ring 
,| gumming accelerates ; some wear would probably still 


take place on account of relative radial movement 
caused by cylinder irregularities. 

The degree of ring gumming obtained depends upon 
oil consumption, other factors remaining constant. 
Gruse and Livingstone found that at low oil con- 
sumptions, paraffinic oils produce ring sticking while 
naphthenic oils leave the rings free. At high oil con- 
sumptions, naphthenic oils produce ring sticking while 
paraffinic oils leave the rings free. Oil consumption 
contro] within fine limits is not easy, and work remains 
to be done on ring elasticity and wall pressure and the 
combination of rings required to keep oil consumption 
within stipulated limits. Proper oil control during oil 
testing is essential, so that it can be assumed that oil 
consumption will not materially change during the 
course of the test except, of course, after ring i 
has commenced. In the single-cylinder unit, the rate 
of oil circulation for a given oil supply pressure could 
be controlled by varying the size of the jet in the 
crankweb, which altered the degree of piston cooling. 
One test was performed with this jet blocked, when the 
rate of oil circulation was reduced from 90 gallons to 
65 gallons per hour. The degree of ring ing 

uced showed an increase of over 30 per cent. It 
is possible that the rate of flow through this jet may 
affect the relative rating of oils. 

Much depends upon the moment when the shut-down 
takes place. If it happens early in the test, or when 
there is no sign of ring sticking, the effect is probably 
small. If, however, the shut-down takes place after 
ring gumming has commenced or is about to com- 
mence, then the effect will be to compress and “ pack ” 
the deposit already formed, i.e., on shutting-down the 
groove deposit becomes compressed due to the differ- 
ential contraction of piston and ring, and it tends to 
become packed behind the ring. The effect of shut- 
down on groove deposit is shown in Fig. 2 (a), which 
the engine is running and the groove is just full, 
At the point of shut-down, (b) the deposit is com- 
pressed. At (c) the conditions at restart are shown. 
On restarting, the ring becomes free, and once it 
is free to rotate, not only will groove wear at the 
bottom increase rapidly, but the deposit is subject to 





abrasion at the top of the groove. If the rate of abra- 
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sion and erosion of the deposit is ter than the rate 
of formation, the ring will not me stuck again. 
If the rate of deposition is the greater, and a number of 
shut-downs take place, the deposit will become stratified 
with a considerable amount behind the ring. Such 
stratification was noticed in the case of ring groove 
deposits formed during the course of the single-cylinder 
tests mentioned. It follows that, wherever possible, 
shut-downs should be at definite periods. 

It will be seen that groove deposits are subject to 
compression, abrasion, erosion, and shear. The com- 
pressive forces will be due to the differential contraction 
on shutting-down and to inertia and frictional forces 
during running. The abrasion and shear will result 
from ring rotation. A groove deposit is visualised as 
a “ concrete ” composed of an aggregate plus a binder. 
For a given strength it is necessary for the ratio of 
binder to aggregate to lie between definite limits. 
This, it is presumed, will be the case up to the time 
when ring sticking commences. Once ring gumming 
has commenced, the mechanics of the system is changed; 
and subsequent heat treatment and degeneration of the 
constituents may alter the ratio of carbon to binder. 
Hence, for investigations into the composition of ring 
groove deposits, it is necessary to run engine tests using 
a reliable indicator of when ring gumming commences. 
In fact, there is much to be said for rating oils on the 
basis of the time to obtain an incipient “ ring stick ” 
under constant conditions rather than the degree of 
gumming obtained after a constant time. The draw- 
back to date has been the absence of a reliable indicator 
of incipient gumming. 

Ring gumming indicators can be divided into two 
types : (1) direct indicators, including the visual obser- 
vation of the rings when possible, and, to a certain 
extent, the measurement of cylinder and piston tempera- 
tures; and (2) indirect indicators, including such 
observations as loss of power, increase in oil consump- 
tion increase in the heat carried away in the cooli 
medium, measurement of leakage past the rings, an 
observations of the physical and chemical condition of 
crankcase breather gases. For the accurate interpreta- 
tion of the results from an indirect méthod, some 
directly obtained results are essential ; but the results 
of several indirect methods taken together can be of 
definite value. In deciding on the importance of an 
indirect method, it is clear that such a method is based 
on observations of the effect of ring sticking, and hence 
there must be a time lag between the moment when ring 
sticking actually commences and when the phenomenon 
makes itself obvious in an indirect manner. 

For the accurate determination of incipient ring 
sticking a direct or “* semi-indirect'” method is desirable. 
Lifting the cylinder periodically to inspect the rings is 
impossible ; the rings would be constantly disturbed. 
An attempt was made to view the second gas ring 
stroboscopically through a small hole in the cylinder 
located opposite the bottom of the ring travel, in order 
to determine when ring rotation ceased. As a means of 
detecting incipient ring sticking this was inconclusive. 
The measurement of piston temperatures has several 
advantages. In the single-cylinder tests, the control 
of temperature at a point in the cylinder head proved 
critical ; and as a result of experience gained in these 
tests it was felt that piston crown temperature would 
constitute a sounder control temperature in oil rating 
tests, while temperatures measured behind the piston 
rings should give a good clue to the time when ring 
sticking commences. Consequently, a 500 cub. cm. 
standard overhead-valve motor cycle-engine, of a well- 
known make, was modified with a view to measuring 
the temperatures at two points of the piston in order to 
test the feasibility of using the spring- contact 
method, in which contacts on the piston meet fixed 
spring-loaded contacts in the region of the bottom of 
the stroke, in a high-speed engine of this type, and to 
obtain experience with this method of measuring piston 
temperatures. 

Both positive and negative spring-loaded contacts 
were used, the positive being an “ 80-20” niekel- 
chromium alloy and the negative Constantan. Pi 
temperatures were measured under conditions which 
had been found previously to produce ring sticking in 
this engine. Under these conditions the piston tem- 
peratures were found to be 342 deg. C. (647-6 deg. F.) 
at the centre of the crown, and 298 deg. C. (568-4 deg. 
F.) at the back of the top ring groove (in this engine the 
top ring stuck first), slack side. On two oecasiotis the 
top ring was found on stopping to be held over approxi- 
mately 90 deg. of its circumference on the slack side. 
When ring gumming took place, the temperature at 
the back of the top ring groove rose to 340 deg. C. 
(644 deg. F.). During the course of a further run, the 
temperature measured at the back of the top ring 
groove rose to 370 deg. C. (698 deg. F.). On stopping, 
it was found that the ring gap was at the temperature- 


yes ames 

From t preliminary experiments it was concluded 
that: (1) the spring-loaded contact method of measur- 
ing piston temperature can be applied to high-speed 
engines, provided care is taken in the manufacture and 





selection of springs and adjustment of contacts. (2) A 
thermocouple at the back of the top ring groove can 
be used as an indication of the time when ring gumming 
takes place in the immediate neighbourhood Then 
the thermocouple will record a temperature, at that 
point, of the order of that at the centre of the piston 
crown, due to the fact that the ring then largely ceases 
to conduct heat to the cylinder wall at the point. A 
sudden rise in temperature, approximating to that of 
the centre of the crown, can be taken as an indication 
that ring gumming has commenced at a point close to 
the thermocouple. It is essential to be able to measure 
the temperature at the centre of the crown as well as 
in the ring groove. Without some reference tempera- 
ture it is impossible to say whether the temperature 
recorded in the groove is abnormal or not. The tem- 
perattire recorded in the ring groove under ring gum- 
ming conditions will give some indication of the tem- 
perature at which deterioration of the oil is proceeding, 
although the fact that the temperature may be much 
higher in the neighbourhood of the ring gap is disturb- 
ing. What effect this higher local temperature has 
upon the rate of oil deterioration is bound up with the 
question of ring rotation. 

Anything which prevents ring rotation or restricts 
ring movement generally must accelerate ring gumming. 
After any oil test, therefore, the piston should be care- 
fully examined for any signs of premature ring gum- 
ming. ex ing pistons received from service, 
using a portable microscope incorporating vertical 
illumination, the author has observed particles of metal 
embedded in the groove deposits, of sufficient size to 
prevent, or at least decelerate, ring rotation. Similar 
particles could well bring about premature gumming ; 
and pistons should be carefully examined for such 
evidence as part of the procedure of analysing data 
likely to be used in the formulation of laboratory tests. 

The problem of ring sticking is very complex from its 
number of variables. The mechanical factors can be 
of sufficient magnitude not only to affect, but possibly 
to reverse, the relative rating of oils on a ring-gumming 
basis. Those mechanical variables which cannot be 
eliminated must either (1) be taken into consideration 
when sifting available engine data, or (2) be a considera- 
tion when formulating a laboratory test simulating 
engine conditions, An important mechanical variable 
is ring groove wear. Unless the effect of this can be 
assessed approximately for each test, then some means 
of allowing for it must form of any laboratory 
tests on oils that may be developed to replace engine 
tests, i.e., the laboratory series of tests must include a 
wear test or a test of lubricating value of the oil. 
After every oil test, the piston should be cleaned chemic- 
ally and ring groove wear assessed. A large ring 
gap due to ring wear indicates that abnormal ring 

ing has tended to take place. Correlation 
— engine tests and laboratory tests simulating 
engine conditions is best based on the time to give 
incipient ring sticking, rather than on the degree of 
ring sticking produced after a definite time, for the 
following reasons. (1) The rate of ring groove wear 
probably changes suddenly when ring sticking com- 
mences ; and (2) on this basis valuable information 
could probably be obtained as to the constitution of 
ring groove deposits. The nature of the deposits is 
probably — considerably by subsequent heat 
treatment and degeneration of the constituents. Piston 
crown temperature is probably the best control tem- 
perature in oil rating tests ; and the temperature at the 
back of the ring groove, taken in conjunction with the 
piston crown temperature, is probably the best indicator 
of incipient ring sticking capable of application to any 
engine. 





MEASURING PISTON RING WALL 
THRUST.* 


By B. Pueu, Ph.D., B.Se. 


EaRy in the course of a series of tests on lubricating 
oils in single-cylinder aero-engine units, it became 
obvious that if reasonable repeatability and oil con- 
sumption control was to be obtained, considerable care 
must be exercised in the selection of piston rings. 
Further, there was every possibility that a careful 
examination of the rings after test would serve to throw 
some light upon what had been happening during the 
course of a test, ¢.g., a ‘‘ hot-stick ” may have had some 
effect on ring elasticity, though this effect would 
obviously be a function of the time of sticking. A 
method in general use for the routine comparison 0 

iston ring elasticities consists of wrapping a flexible 
band around the ring, one end of the band being 
attached to a rigid support, while from the other are 
suspended weights sufficient in value to close the ring 
gap to the “fitted gap.” This method is in common 





* Paper entitled ‘‘An Improved Method of Measur- 
ing Piston Ring Wall Thrust,” read before the Institu- 
tion of Mechanical Engineers, on Friday, November 30, 
1945. Abridged. 
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use in inspection departments, and, within its scope 
is a useful test. It is quick and simple and provices 
rough check on manufacture, but a limitation is that it 
gives a result which is of the nature of an average, 
and does not bring out peripheral variation in ring 
wall thrust. 

The instrument shown in Figs. 1 and 2, opposite, was 
designed by the author for use with flat, taper-faced, or 
wedge-shaped rings, and can easily be modified for use 
with rings of any diameter. Fig. 1 is a front view of the 
main piece of apparatus, while Fig. 2 is a rear view of the 
ring holder showing the method of manipulating the 
adjusting ring. The apparatus consists of a ring holder 
bored the same size as the cylinder and recessed and 
screwed in the rear portion to take the adjusting ring, 
The ring holder is located on the baseplate by two 
dowels and held in place by two tap bolts. Attached 
to the back of the ring holder, but insulated from it, 
is a cross-bar carrying the micrometer screw and dial 
graduated in ten-thousandths of an inch. Beneath 
the baseplate is an arm carrying at one end the balance 
pan and supporting at the other the plunger which 
applies the load to the ring and moves with the mini- 
mum friction in the ring holder. 

‘Tovuse the apparatus, the adjusting ring is turned by 
means of the pin: (Fig. 1), so that the plunger 
bears on the land of the ing tested. The piston 
ring is then put in the holder, with the gap in the 
required position, and set true with the plug gauge. 
Then the adjusting ring is slackened back slightly so 
that it does not bear on the back face of the ring. 
Next the micrometer is screwed down until it makes 
contact with the ring. The point at which good 
contact is obtained is determined electrically. One 
lead from a dry battery is connected to the terminal 
on the cross-bar carrying the micrometer, the circuit 
being completed through the micrometer, the terminal 


TABLE I.—Critical Factors and Ratios for Assessing Ring 
Wall Thrust. 
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on the back of the ring holder (Fig. 2), and a voltmeter 
of suitable range. At first a small lamp was used as 
an indicator, but on account of the difficulty of judging 
luminosity this was replaced by the voltmeter. Any 
lack of cleanliness at the point of contact is then 
apparent. With care it is possible to measure the 
deflection of the ring to half a ten-thousandth of 
an inch quite easily. The procedure is, having set 
the ring with the gap in the required position, to place 
weights in the pan and measure the corresponding 
deflections. It has been found that on plotting deflec- 
tions against load, a curve of the form of that shown 
in Fig. 3 is obtained. At first, as the load is increased 
no deflection is recorded. Later, a point is reached at 
which the deflection is proportional to the load and the 
straight line A B is obtained. If the load is still further 
increased, the deflection increases much more rapidly, 
and the curve C D is obtained, but the points in this 
region are scattered and not always repeatable as the 
load is removed, while the points obtained in the region 
AB lie very close to the straight line and are repeatable 
as the load is removed. Further, on lubricating the 
working surface of the ring holder, the degree of 
“scatter” of the points in the region CD is con- 
siderably reduced. 

From this it was concluded that, as the load is 
increased, a point is reached at which the load applied 
by the plunger to the ring just balances the outward 


f | thrust of the ring at that point. As the load is increased 


the ring deforms elastically until a point is reached at 
which some other factor begins to predominate. The 
portion A B, however, is always of appreciable length 
and for the purposes of this work the portion C D of 
the curve can be neglected. Plotting the portion A B 
with an open deflection scale, and extrapolating the 
line until it cuts the load axis, gives the wall thrust 
for the point on the ring. On repeating this process 
for a number of gap positions, data for the drawing 
of a polar ring thrust pattern, such as those of Fig. 4, 
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are obtained. Fig. 4 shows the thrust patterns obtained 
for a new ring (full lines) and the ring used as the 
second gas ring during a piston ri ing test 
of 50 hours’ duration (dotted lines). The arcs a and b 
indicated by heavy lines, show the angles over which 
the ring was held in its groove at the end of the test. 
It will be seen that there is an appreciable difference in 
the form of the thrust patterns of the new and used 
ring and the thrust pattern of the ring after use has 
been appreciably altered over those portions that were 
held tightly in the groove. The degree of this altera- 
tion probably depends largely ca the time for which 
the ring was held in its groove ard subject to blow-by. 

The drawing of thrust patterns provides a means of 
demonstrating pictorially the effect upon a ring of 
being gummed in its groove or otherwise overheated. 
In relating other engine variables, such as oi] consump- 
tion or degree of ring gumming, to ring wall thrust, it is 
necessary to have some convenient factor or ratio. 
In the search for such a figure of merit, the ratios 
given in Table I, page 94, were tabulated for the new and 
used rings of Fig. 4. It is difficult to describe a plane 
figure by one factor alone, and the simplest basis upon 
which to compare plane figures is in terms of a size 
factor and a shape factor. It is suggested that for this 
purpose the area of the polar diagram and the ratio of 
maximum wall thrust to minimum wall thrust would 
be more suitable as “‘ form factors ” than the tangential 
force to close the gap to its fitted value and the stiffness 
of the ring in pounds per inch. 

The apparatus can also be used for research on piston 
ring shape. A number of tests on concentric “ heat- 
formed” rings were made. All were 5} in. in diameter, 
were manufactured from the same material (D.T.D. 485), 
and were similar in every respect except that they had 
&@ progressive increase in ‘‘ toe-out ” and ovality. The 
polar ring thrust pattern shown in Fig. 5 is for a ring 
with a “‘toe-out” of 0-011 in. and an ovality of 
0-012 in. ; while that shown in Fig. 6 had a “ toe-out ” 
of 0-019 in. and an ovality of 0-026in. Anexamination 
of the results of tests with rings having values of “ toe- 
out” and ovality between these two sets of figures 
shows that as “toe-out”’ and ovality increase the 
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{eooe) Gap 
thrust diagram lengthens, indicating an increased thrust 
both atthe gap and the 180 deg. point. The portions 
of the thrust pattern between 0 deg. and 30 deg., 
and between 330 deg. and 360 deg., tend to straighten 
until the wall thrust at the gap approaches an optimum 
value. Beyond this stage, as toe-out and ovality are 
progressively increased, the thrust at the 180 deg. 
point increases, but collapse sets in in the neighbourhood 
of the 30 deg. and 330 deg. points, followed by collapse 
in the neighbourhood of the 120 deg. and 240 deg. 
points. From further work it appears that, in the later 
stages of the collapse, the thrust at the 180 deg. point 
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after steadily increasing with increasing toe-out and 
ovality, falls off while the thrust pattern degenerates 
into a shape having three distinct lobes. It a 

then, that there is a definite limit to the extent to which 
aring may be “‘ heat-formed ” with a view to increasing 
toe-out and ovality.. Increasing the toe-out and 
ovality beyond this point is accompanied by rapid 
and progressive break-up of the wall thrust pattern. 





PUBLICATIONS ON LABORATORY APPARATUS.—Messrs. 
Griffin and Tatlock, Limited, Kemble-street, London, 
W.C.2, have sent us illustrated leaflets describing their 
“ Microid ” organic transparent plastic stencil for use in 
drawing the structural formule of organic compounds ; 
their apparatus for the determination, by combustion, of 
sulphur in iron and steel; and the “ Microid ” variable- 
speed electrically-operated flask-shaking machine. 





SocrETY FOR QUALITY CONTROL.—A society which 
aims at serving all those interested in quality control, 
giving particular attention to the needs of those engaged 
in manufacture and inspection, has been formed in the 
United States. The society is to be called the Society 
for Quality Control and the President is Mr. E. M. 
Schrock, of Pittsburgh. Particulars regarding the new 
society may be obtained on application to Mr. R. E. 
Wareham, secretary-treasurer, 305, East 43rd-street, 
New York 17, N.Y., U.S.A. 





GENERATION OF ELECTRICITY IN GREAT BRITAIN.— 
The official returns rendered to the Electricity Commis- 
sioners, Savoy-court, Strand, W.C.2, show that 3,675 
million units of electricity were generated by authorised 
undertakers in Great Britain during December, 1945, as 
compared with 3,744 million units in December, 1944, 
representing a decline of 69 million units, or 1-8 per cent. 
During the year ended December 31, 1945, the total 
amount of electricity generated by authorised under- 
takers was 37,276 million units, against 38,356 million 
units in 1944, representing a decrease of 1,080 million 
units, or 2-8 per cent. 
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AERONAUTICS. 


571,565. Safety Clip for Bombs. M. E. Guermont, of 
Bordesley, Redditch, (5 Figs.) October 13, 1943.—The 
clip is designed for use on a bomb having a propeller 
vane which is rotated during the flight of the bomb 
and by which the fuse is armed. The rotation of the 
vane while the bomb is carried on the aircraft is pre- 
vented by means of an anchoring wire which passes 
through a hole in a clip on the tail structure of the 
bomb. The anchoring wire projects into the path of the 
vane, and it has been found that, with existing patterns 
of clip, the force exerted by the vane on the wire during 
the passage of the bomb through the air while still 
carried on the aircraft is sometimes sufficient to dis- 
engage the clip from the tail structure. Thus the vane 
is freed, and the present design of clip overcomes this 




















disadvantage. The arming spindle 4 passes centrally 
through the bomb body 1 and carries at its outer end 
an arming propeller vane 5. A clip 6 completely sur- 
rounds a cylindrical extension at the outer end of the 
body cone1. This clip is in two sections (Fig. 2), which 
are welded together. The clip has a pair of “‘ wings,” 
each terminating in a tubular formation 11. The 
anchoring wire 12 passes through one of these tubes 11 
(Fig. 1) and either engages the outside of the vane 5 
or passes through a hole in it. When the bomb is dropped, 
the anchoring wire is held in the aircraft and thus as 
soon as the bomb leaves the aircraft the wire is with- 
drawn from the clip, the vane 5 rotates, and the bomb 
fuse is armed. The clip cannot be dislodged by the 
passage of the bomb through the air while still carried 
on the aircraft. (Accepted August 30, 1945.) 


ELECTRICAL APPARATUS. 


571,835. Screened Cable Connector. Hugh Wood and 
Company, Limited, of Gateshead, and A. Hayes, of 
Newecastle-on-Tyne. (2 Figs.) October 14, 1943.— 
The invention is a plug connector for use with cables 
having metallic screens. Spreading the individual 
wires of the screen and holding them between clamps 
rigid with the casing of the plug gives a rigid connection 
independently of the connections between the cores and 
their individual contacts, but it has the disadvantage 


that all the stress is taken by a relatively thin layer of 
metal whenever the cable is subjected to heavy tension 
which is unavoidable under normal working conditions in, 
for example, a coal mine. This results in frequent 
fractures of the screen wires at the point of connection 
between the screening layer and the plug. The present 
design of plug. connector obviates this difficulty. The 
usual tubular casing has a knurled nut 2 at the end 





where the cable enters. An internal tapered shoulder 
engages a correspondingly tapered end of a split sleeve 4 
which, on screwing home the knurled nut, is pressed 
inwards against thé cable. The tapered sleeve is grooved 
on its outside to engage a pin on the inside of the plug 
casing, so that when the cable is held there will be no 
tendency for the nut to unscrew or for the cable to twist 
inside the plug. The end of the insulation layer is béelled 
out by inserting a rubber ring of tapered section between 
the layer and the screen 7, while the end of the screen is 


‘splayed ‘out as usual and held between two brags rings 


& 9, which. are clamped together. These rings have a 
through hole into which is sweated the end of a flexible 
cable 10 the other end of which is connected to thé plig 
casing. The screen earthing ring 9 abuts against an 
internal shoulder in the casing. The cable earth line 11 
is shown for convenience with its end disconnected 
from the casing. When the knurled nut 2 is screwed 
home with the splayed end of the cable clamped, the 
cable is held positively while the earth connection is 
yielding and so immune from fracture at the earth contact 
point in the plug body. (Accepted September 11, 1945.) 


MOTOR VEHICLES. 


571,681. Disc Wheel. Joseph Sankey and Sons, 
Limited, of Bilston, and G. B. Sankey, of Wellington. 
(6 Figs.) January 29, 1944.—The invention is a method 
of* manufacturing disc wheels for vehicles of the type 
in which the disc is formed in one piece with the rim, and 
usually with the rim side which is remote from the disc, 
and aims at a simpler and more economic method of 
production where the wheel is to have a thicker gauge of 
metal at the centre of the disc tapering down to a less 
gauge where the disc joins into the rim. The wheel is 
formed from a plain rectangular sheet of metal bent to 
form a tube B, the edges being welded together. The tube 
is then placed upright on a table C which can be moved 
upwards by hydraulic power. The upper end of the 
tube is entered into a circular hollow formed in the 
under surface of a fixed upper matrix D. A cylindrical 
patrix E, which fits into the tube B, is rounded to a 
radius less than the curvature of the hollow by about the 
thickness of the metal of the tube B. The patrix E is 
supported on rods, e, e, which pass through the table C 
and connect, at their lower ends, with a part F which is 
movable vertically. When the table C is moved up to 
force the top of the tube to enter the hollow, the patrix E 
is also moved up to give inner support to the top portion 
of the tube, the patrix following the tube up until it 
comes to the position shown in Fig. 2, when its further 
movement is stopped while the table continues to move 
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up. This causes the upper part of the tube to be forced 
radially inward in the space between the top of the 
patrix E and the top of the hollow. The movement of 
the table C is continued until the tube attains the form 
shown in Fig. 2. The top of the tube then constitutes 
the part which is subsequently formed to the required 
shape of the disc of the wheel by separate press tools of 
an ordinary character. The rim portion of the wheel 
is constituted by the cylindrical portion of the tube B. 
The inner rim side is subsequently formed by a pressing, 
curling or rolling operation. The other rim side adjacent 
the disc portion is removable from the rim portion and 
is kept in place by a split ring sprung into a groove rolled 
in the rim. It is generally desirable to form the metal 
surrounding the hole in the centre of the disc somewhat 
thicker than the rest of the metal of the wheel, and this 
is arranged by arresting the movement of the patrix 
at such position as to result in a greater depth being 
allowed to the space between it and the top surface of 
the hollow at the end of the upward movement of the 
patrix. The process can be performed gradually by a 
series of operations, the tube end being reheated between 
the operations if y. (Accepted September 4, 
1945.) 








PRINTING AND ALLIED MACHINERY. 


571,884. Sizing and Drying Machine. Hartleys 
(Stoke-on-Trent), Limited, C. J. Hartley and A. J. Hartley, 
of Stoke-on-Trent. (4 Figs.) October 8, 1943.—The 
machine is for sizing and drying printing paper as it 
passes to roller printing machines, such as are used for 
printing transfers for ceramic ware. The paper, after 
sizing, is dried by passing round a revolving heated 
cylindrical carrier. In this type of machine, the paper, 
saturated with the size, often becomes crinkled as it 
dries under heat during its contact with the cylindrical 





carrier. This invention aims at avoiding this difficulty, 
The paper roll c may be carried either on the side frames 
of the machine or by the frame of the printing pregg, 
The side frames carry a guide roller d, sizing roller - 
and size trough f, together with the heater cylinder g, 
cyiindrical carrier & for the size paper freely rotating 


round the cylinderg, and final delivery roller j, over which 


the dried paper passes on its way to the printing ro}js 
k, k). The final delivery roller is arranged accessibly op 
top of the frame. Four additional rollers m, n, 0, p, are 
mounted in the frame below the final delivery roller, 
two of them m, p in fairly close proximity to the cylin. 
@ carrier, and two more n, 0 somewhat to the rear, 
The two top and bottom rollers are arranged in line 
horizontally and as nearly as possible in line vertically ; 
an endless belt ¢ of flannel is carried on these four rollers, 
one of which o is adjustable to tension the belt so as to 
provide the requisite pressure between belt and carrier 








for ironing-out. The position of the two forward rollers 
m, p is such that the belt travels in contact with a con- 
siderable arc of the carrier h. The position of the sizing 
roller e which feeds the paper on to the carrier h is such 
that the paper makes contact with the face of the carrier 
a short distance before coming into contact with the belt q. 
The final delivery roller j, which is set parallel with the 
printing rolls k, k', is adjustable axially, so correcting 
any side creep by the paper. An anti-creasing blade 
is mounted on the frame of the printing press and can 
be adjusted to bear to the appropriate extent on the 
paper as it passes to the printing rolls. The heater 
cylinder g is carried by hollow trunnions, through one of 
which passes a steam-inlet pipe, while the steam-outlet 
pipe passes through the other. The cylindrical carrier h 
is of aluminium and is carried on ball bearings; it is 
accurately machined so that there is the minimum 
clearance between it and the heater cylinder g. (Accepted 


September 13, 1945.) 


STEAM ENGINES, BOILERS, ETC. 


571,312. Water-Gauge Mounting. Cockburns, Limited, 
of Cardonald, J. Rodger and T. Grant, of Cardonald. 
(2 Figs.) November 22, 1943.—A standard 10 forms a 
rigid support for two aligned bosses 11, 12, which are 
connected to the standard by branches 13, 14. In the 
construction shown, the standard constitutes a separator 
vessel which the gauge tube serves. Each boss 11, 12 is 
formed with a cylindrical machined bore into which is 
fitted a machined cylindrical gauge tube socket having 
at the inner end a stuffing-box 15 to accommodate one 











end of a gauge tube 16. The outer end of each socket 
protrudes beyond the respective boss and is threaded to 
take a nut 17, 18 which secures the socket to the boss. 
Each socket has a port which connects the respective 
branch 13, 14 and with the bore of the socket. Each 
branch 13, 14 is offset from the respective boss, and the 
latter is fitted with a shut-off valve 21, which isolates 
the socket from the branch. The gauge tube 16 is 
inserted and withdrawn through one of the sockets, the 
nut 17 being fitted with a removable end plug 23 for this 
purpose. (Accepted August 20, 1945.) 
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HAMS HALL ‘B”’ 
GENERATING STATION, 
BIRMINGHAM. 


In the year ended March 31, 1939, the maximum 
joad on the system of the City of Birmingham 
Electric Supply Department was 308,160 kW, and 
the corresponding figure for 1945 was 384,380 kW. 
The total units sold in the two periods were 
815,483,544 and 1,260,513,306. These figures show 
that, while the maximum demand increased by about 
25 per cent., the units sold increased by more than 
50 per cent., indicating an improved load factor. 
In view of the intense industrial activity of the area 
served and the longer working hours and night 
shifts resorted to to meet war requirements, an effect 
of this kind was to be expected. The figures quoted 
for 1945 do not actually represent the most favour- 
able conditions which were experienced, as in the 
year ended March 31, 1944, the units sold amounted 








to 1,352,960,003 for a maximum demand of 368,480 
kW. The fall in units sold in the following year 
is clearly to be attributed to some slackening off 
of war contracts in the Birmingham district. 
The improved load factor would not have enabled 
the demand of the later years of the war to be 
met had the new Hams Hall “B” generating 
station not been put in hand in time to enable 
it to come into operation in the early months of 
1942. At the outbreak of war, the total installed 
generating capacity of the Birmingham Corporation 
system was only 396,250 kW. 

The Hams Hall “B” station was designed in 
1938 and was constructed almost entirely during 
the war; it formed a major contribution to the 
power requirements of an important industrial 
area. It is situated in the neighbourhood of the 
original Hams Hall station on the 500-acre estate 
which was purchased by the Corporation when 
that station was projected. Fortunately, both the 
original plant and the new station escaped any 
serious damage in air raids, and the difficulties of 
construction in war-time were not augmented by the 
destructive activities of the enemy. The new station, 
as it at present exists, contains two 50,000-kW 
generating sets and a third is in course of erection. 
This installation represents half the ultimate capa- 








city and the construction of the buildings to accom- 
modate three additional 50,000-kW sets is already 
in hand. The ultimate total capacity will accord- 
ingly be 300,000 kW. The first half of the station, 
together with the transmission lines li it with 
the City, cost 5,450,0001., and it is estimated that the 
total cost for the completed station will be 
10,500,0001., with a further cost of 1,500,000/. for 
transmission lines. 

The station operates in conjunction with cooling 
towers and the boilers are fired with pulverised coal, 
these features resembling the original Hams Hall 
station. It was designed, in 1938, on the basis of 
an average price of coal of 148. per ton, this assump- 
tion controlling the economic choice of the heat 
cycle. It need hardly be said that, in practice, this 
price has been far exceeded ; had the cost per ton of 
coal remained at the 1938-39 level, the total cost for 
the tonnage consumed at Hams Hall ‘‘ B ”’ in 1944-45 
would have been 295,4951. The actual cost was 





674,7001., a difference of 379,205]. In spite of 


average intensity of illumination of 0-02 foot- 
candle, with a maximum of 0-04 foot-candle at 
operating positions. The foundations and super- 
structure of the station are of reinforced concrete 
and all plant is supported from the ground indepen- 
dently of the main structure. It is stated that “ the 
building is strictly functional and has no ornamental 
features borrowed from contemporary architecture ; 
the general contour of the building is its only claim 
to architectural beauty.” This explanation need 
hardly be taken as an apology ; it is an admirable 
definition of the proper architectural treatment 
of an industrial building. The pleasing and dignified 
result which has been achieved at Hams Hall ‘“ B” 
by the application of these principles is well shown 
in the external view of the station reproduced in 
Fig. 1, on this page. 

Practically all the coal used at the station is 
rail-borne, and extensive siding accommodation has 
been laid down as shown in the plan reproduced in 
Fig. 2, on page 98. The installed plant enables a 
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Fie. 1. GENERAL View oF StaTIoN. 

this serious handicap, the efficiency with which 
the station has operated, and the favourable load 
factor, have enabled supplies to be furnished to 
the public without any increase in basic tariffs, 
although some large consumers have been affected 
by a coal clause. In the design of the station 
particular attention was paid to simplicity of layout, 
and it is anticipated that when the complete installa- 
tion is in operation, the personnel will not exceed 
one man per 1,000 kW of installed generating 
capacity. At the present time, the station is being 
run by a staff of 19 engineers, assisted by 135 manual 
operatives. 

The main building, which was constructed by 
Sir Robert McAlpine and Sons, was designed in 
accordance with the Electricity Commissioners’ 
requirements for air-raid precautions. The main 
structure is segregated from auxiliary buildings, 
brick walls are 14 in. thick, and there are no external 
windows below the level of the installed plant. In 
spite of this latter condition, it has been possible 
to arrange satisfactory natural lighting in both the 
turbine room and boiler house. The external 
windows are arranged so that it was not necessary 
to black them out during the war when the artificial 
lighting was in use. This employs a system of 
ultra-violet lamps in fluorescent reflectors giving an 
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maximum of 8,000 tons of fuel a day to be handled. 
The coal is tipped automatically direct from the 
railway wagons, weighed, and then elevated and 
conveyed either to the boiler coal bunkers or to the 
coal store. Ultimately, there will be three sets of 
duplicate inclined belt conveyors, each set being 
capable of handling 120 tons of coal per hour. 
Two of the coal-receiving and elevating plants 
and their connecting ;conveyors can be seen in 
Fig. 1. The position of all three is indicated in 
Fig. 2, which is a plan of the completed station. 
Coal is distributed over the stacking ground by a 
travelling transporter bridge with a cross-traversing 
telpher. This plant, which will be duplicated in 
the second half of the station, is capable of reclaiming 
coal from stock at the rate of 120 tons per hour. 
The coal-handling plant was constructed by Mitchell 
Engineering, Limited, Peterborough 

As shown in Fig. 2, the station will ultimately 
contain twelve boilers. Those already in operation 
are each of 320,000 lb. per hour maximum continuous 
rating, and future boilers will be of similar capacity. 
Two boilers are associated with each turbo-alterna- 
tor, and the completed station will accordingly be 
equipped with two spares. The boilers, con- 
structed by Messrs. International Combustion, 





Limited, are of the tri-drum natural-circulation type, 
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fired by pulverised fuel, and generating steam at a 
pressure of 670 Ib. per square inch and a temperature 
of 845deg. F. The fuel used is obtained from about 
70 different collieries ; it is of bituminous type but 
of widely varying characteristics, and it was this 
condition, coupled with the area of land available for 
ash disposal, which was responsible for the decision 
to employ pulverised-fuel firing. Each boiler is 
fitted with automatic superheater control, steaming 
and non-steaming economisers, and plate-type air 
heaters with sir re-circulation. The combustion 
chamber is water cooled, with fin side tubes and 
plain-tube water screens. Manually-operated soot 
blowers are fitted on all boilers, and water lancing 
is used in the superheater zone and on the water- 
screen tubes. 

All boiler operations are carried out from the 
firing floor which is on the same level as, and open 
to, the turbine-house floor. The lay-out is such 
that all important motors are either in the basement 
or at firing-floor level. A view of the _boiler- 
operating floor is given in Fig. 5, on page 108, the 
control desks and instrument panels being on the 
tight. The coal feeders to the pulverising mills 
can be seen on the left. The mills, which are 
situated below this floor, are of the slow-speed 
horizontal type. There are three mills per boiler, 
each supplying two burners and having a capacity 
of 10 tons per hour. The pulverised fuel is with- 
drawn from each mill and supplied to the burners 
by an exhaust fan, and two forced-draught and two 
induced-draught fans, driven by variable-speed 
alternating-current motors, are installed for each 
boiler unit. Fig. 6, on page 108, is a view of the 
floor above the boiler-control position and shows the 
lower ends of the coal bunkers, and one of the coal 
gates, on the right. The main steam pipes can 
be seen on the left. 

There is a conical ash hopper below each boiler, 
fitted with doors through which the ash is dis- 
charged directly to a gravity water trough, the sluic- 
ing water being purge water from the cooling towers. 
The fine dust carried by the furnace gases is caught 
by an electrostatic cleaning plant, situated between 
the boilers and the station chimneys, as shown in 
Fig. 2. The electrostatic plant was supplied by 
Messrs. Lodge-Cottrell, Limited, of Birmingham. 
It is on the unit system and is operated by mecha- 
nical rectifiers at 60,000 volts direct current. The 
fine dust caught by this plant falls into hoppers 
and is discharged to the water-sluice system by 
conveyors. The ash-bearing water to a 
swirl pit from which it is lifted through a height 
of 65 ft. by pumps with rubber-lined i 
It is discharged to an overhead trough along which 
it flows by gravity to a 300-acre disposal ground 
situated some 800 yards from the power station. 
The induced-draught fans are arranged on the 
outlet from the electrostatic flue-gas cleaning plant, 
which is consequently always under a negative 
pressure and the risk of escape of dust into the 
boiler house is minimised. These fans discharge 
into a lined steel duct which conveys the gases to 
the base of the 400-ft. brick chimney. The ash- 
handling plant was supplied by Messrs. Inter- 
national Combustion, Limited. 

The 50,000-kW turbo-alternator sets are of Messrs. 
C. A. Parsons and Company’s manufacture. One 
of them is illustrated in Fig. 7, on page 108. The 
turbines are of the two-cylinder tandem reaction 
type, running at 1,500 r.p.m. and driving the main 
50,000-kW alternator and a direct-coupled 3,500-kW 
auxiliary alternator. The main machine generates 
at 33 kV and the auxiliary machine at 3-3kV. The 
steam conditions at the turbine stop valve are 650 Ib. 
per square inch pressure and 825 deg. F. temperature. 
The regenerative feed-heating arrangements are 
very complete, four stages being employed, giving 
@ final feed temperature of 340 deg. F., with a 
vacuum at the turbine exhaust of 28-5 in. Hg. 
Experience has shown that this is the economic 
vacuum when working with cooling towers with at- 
mospheric air at 60 deg. F. and 80 per cent. humidity. 
The surface condensers are of the two-pass type, each 
requiring 40,000 gallons of circulating water per 
minute, at 75 deg. F., to maintain this vacuum. 
The auxiliaries are on the unit system. Each 
set has two 600,000 lb. per hour feed pumps, sup- 
plied by Messrs. Mather and Platt. In each case, 
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one is steam driven and the other motor driven. 
There are three 50 per cent. duty circulating pumps 
for each machine. Air is ejected from each con- 
denser by a set of three two-stage steam-jet air 
ejectors, two of which are sufficient to deal with the 
maximum load. 
Make-up water from the River Tame is pumped 
by electrically-driven vertical-spindle pumps housed 
in a riverside pump-house. The pumps were sup- 
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plied by Messrs. Gwynnes Punips, Limited. As 
already mentioned, the purge water from the 
cooling-tower system runs by gravity from the 
overhead discharge troughs to the ash-sluice system. 
The cooling towers, the first two of which are promi- 
nent in Fig. 1, the complete installation being 
indicated in Fig. 2, each have a nominal cooling 
capacity of 5 million gallons per hour. They are of 
circular ferro-concrete construction, 209 ft. in dia- 
meter at the base and 310 ft. high. The vertical 
and horizontal supports for the timber laths are 
of pre-cast concrete. Water is distributed within 
the tower by an annular concrete trough around the 
periphery of the shell. The towers were con- 
structed by Messrs. Fred. Mitchell and Son, Limited, 
Manchester, and are each capable of cooling suffi- 
cient water for 75,000 kW of generating plant. 

The main 33-kV switchgear is installed in three 
separate houses, one for each 50,000-kW alternator, 
and is designed for a rupturing capacity of 1,500 
MVA. The position of the houses is shown in Fig. 2. 
The gear for the first half of the station was supplied 
by Messrs. A. Reyrolle and Company, and is of the 
small oil-volume metal-clad type, the insulating 
medium being Freon gas. A photograph showing 
the interior of one of the switch houses is reproduced 
in Fig. 8, on page 108. The *bus-bars are arranged 
in the form of a ring with accommodation for one 
generator and seven outgoing 33-kV feeders. 
Isolators are interposed in the "bus-bar between the 
circuit breakers, permitting the complete and inde- 
pendent isolation of any unit. The switchgear is 
normally remote-controlled from the central control 
room, but each switch house contains a duplicate 
control board permitting local operation in case 
of emergency. In the second half of the station, 
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Fig. 4. Mary Controt Room. 


now under construction, an entirely different | 
arrangement of switchgear is to be employed. All | 
main switching will be carried out at 132 kV, | 
air-blast breakers of 2,500-MVA rating being em- 


ployed, with 132-kV transmission circuits to the | 


City area. 


The control room is illustrated in Fig. 4, on | 


this page. It is situated remote from the main 
station building. The room is circular in plan and 
contains a diagram-type board with Shadowgraph 
instruments, and desk-type control panels for the 
generators. In addition to the usual indicating 
instruments required for electrical control, Shadow- 
graph instruments indicate the boiler loads, and 
steam and vacuum conditions in the power station. 
The works supply for the station is taken mainly 
from the direct-coupled auxiliary alternators at 
3-3 kV, all motors of above 100 h.p. being operated 
at this voltage. A standby supply, at the same 
voltage, is furnished by works transformers, one of 
each of which is associated with each turbo-alter- 
nator. Smaller motors operate at 400 volts alter- 
nating current. 


TABLE 1.—Works Costs. 


1943. 1944. 





Pence nw unit | mee = unit 





Coal o-ise2 =| 0-288 
Coal and ash handling . 0-0078 0 -0099 
Oil, water and stores 0-0018 0-0016 
Salaries and wages ; operation 0-0098 | 0 -0090 
Repairs and maintenance 0-0070 0-0102 
Total works cost .. "0-2126 mi +6 2495 F 
Coalconsumed,tons .. ? | 251,080 | 383,882 
Price per ton .; 278. Od. | 308. 1¢d. 


It is estimated that the capital cost of the first 
half of the station when completed will be approxi- 
mately 301. per kilowatt, inclusive of war-time 
increases. This figure covers the entire cost of the 
power station, including civil-engineering works and 
railway sidings. The works costs in pence per unit 
sent out, for the years 1943 and 1944, are given in 
Table I. As the use of pulverised fuel is one of the 
outstanding features of this station, details of the 
plant are of interest and importance. The average 
figures, in pence per ton of coal, are: operation 
(wages), 1-00; repairs and maintenance, 3-86; 
power (26 unité per ton), 4-84; total 9-70. 

Up to the present time, the station has been 
operated under base-load conditions and the avail- 
ability of the plant has not been restricted by 





external conditions. The boiler availability, ex- 
| pressed as a percentage of the total hours over 
| which the station has operated, during the years 














| 1943 and 1944, is recorded in Table II. The turbo- 
TABLE I1.—Boiler og ree! 
1943. 1944. 
| 
Boiler. | Date (Per cent.| Per cent.| Per — Per a 
| Installed.| [n- | x- 
eluding | cluding cluding cluding 
| Survey | Survey | Survey | Survey 
| Period. | Period. | Period. | Period. 
To a ag | ? | 
No.1 --| 24/4/42 | 78-1 | 86-6 71-5 86-2 
No.2 | 97742 | 71-9 | 86-1 | 79-0 | 87-1 
No.3 ..| 3/4/43 | 79-6 79-6 68-6 | 89-5 
No.4 ++] 10/12/43 100-0 } 100-0 78-8 82-8 








alternator availability is given in Table III. The 
outages in the case of these units were not directly 
attributable to the main machines, but were chiefly 


due to minor steam-range leaks, switchgear inter- | ‘‘ 


ruptions, and other indirect causes. 


TABLE IL1.—T7'urbo- Alternator Availability. 





| Date Installed. 








! 
Unit. 1943. | 
’ ri 1 
| Percent. | Percent. 
No. 1 -.| 27/4/42 | 79-4 89-5 
No.2 : 19/6/43 87-8 89°5 
The actual thermal performance of the station 


under operating conditions as compared with the 


_| Parsons line based on the specification figures is 


shown in Fig. 3, opposite. It will be seen that 
the actual results compare favourably with the 
design conditions. The principal operating figures 
for the two years of service are given in Table IV. 

For the information contained in this article we 
are indebted to Mr. F. W. Lawton, M.I.Mech.E., 
M.IL.E.E., Chief Engineer and Manager of the City 
of Birmingham Electric Supply Department. 

At the conclusion of the descriptive matter which 
he furnished, Mr. Lawton added a comment bearing 
on the general question of steam conditions in large 
power stations. This we give in his own words, as 
follows. ‘‘ The price of fuel has more than doubled 
since this station was designed, and now that coal 
conservation is becoming an important consideration, 
higher steam temperatures and pressures are likely 
to be employed in future. Even with present fuel 
prices, however, it is difficult to justify economically 
the use of higher steam conditions with the average 
load factor obtained throughout the life of the 


plant, owing chiefly to the apparently excessive 
price increases required by boiler makers, which is 
of the order of 26 per cent. for an increase in tem- 


TABLE 1V.—Operating Results. 











Year. 1943. 1944. 
Station capacity, MW 53-5 107 
em (107 
from June) 

Units sent out = 436,829,900 | 634,291,000 
Units used in works 34,747,900 51,580,100 
Units generated . .| 471,573,800 | 685,871,100 
Units generated used on works, 

per cent p 7-35 7-54 
Maximum ‘demand sent out, kW 104,000 103,100 
Overall thermal aaah i 0: 

cent. 28 : 26-79 26-70 
Coal consumed, tons ; «-| 251,080 383,882 
Calorific value, B.Th.U. per lb. - -| 9,900 9,439 
Average absolute pressure at tur- | 

bine exhaust, Ib. persq.in. ..| 0-69 0-72 
Average inlettemperature of cool- | 

ing water, deg. F. 64-5 65-6 
Average outlet temperature of 

cooling water,deg. F. . 76-4 77-3 
Average outlet flue-gas tempera-_ 

ture,deg.F.  . | 262 278 
Average feed-water temperature | 

to economiser, deg. F. 347 345 
Average steam temperature at 

boiler stop valve, deg. F 834 836 
Average steam temperature at 

turbine stop valve, deg. F. -| 821 822 
Average steam pressure at boiler | 

stop valve, in per 8q.in. gauge 652 657 
Averagesteam pressure atturbine | 

stop valve, lb. per sq. in. gauge 625 
‘Total water evaporated, lb. - | 4,364, ‘820, 000 | 6,403,833,000 
. ag water evaporated, per | | xi % 

9 “$ 

Avena co, in outlet fiue gas, | 

per cent. = 13-5 13-5 








perature from 825 deg. F. to 1,000 deg. F. and from 
650 lb. to 1,200 lb. pressure, respectively. Turbine 
prices for the same increase in steam conditions are 
more, modest being about 9 per cent. increase. Not 
until the pioneer plants now installed in this country 
have been in service for at least two years are we 
likely to have sufficient reliable operating data on 
which to assess the practical and economic value of 
employing higher steam conditions than used in 
the Hams Hall ‘ B’ power station.” 
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Steel and Its Practical Applications. By WILLIAM Barr, 
A.R.T.C., and A. J. K. HONEYMAN, B.Sc., A.R.T.C. 
Second Edition. Blackie and Son, Limited, London and 
Glasgow. [Price 8s. 6d. net.) 

Tuts book is an excellent example of that type of 
treatise intermediate between the more ponderous 
text-book, compiled for the specialist, and the 
popular” type of work, written to catch the 
passing fancy of the man who knows next to 
nothing of the subject when he opens the book and 
not a great deal more when he has read it. The 
authors are not only practical men, themselves 
engaged in the everyday manufacture of steel in 
a large works, but have the knack of concise exposi- 
tion and set out clearly the essential details in the 
preparation of liquid steel and the subsequent hot 
and cold working of the metal. The description of 
hot working covers rolling and forging, and is 
discussed from the aspect of the effect of hot 
working on the crystal structure. Power-plant 
engineering in particular owes much to the skill 
of the forgeman, and the qualities to be looked for in 
a sound steel forging are well brought out. In this 
second edition, the section on heat treatment has 
been brought up to date. The principles involved 
are dealt with in a particularly lucid manner, and 
the practical details of industrial heat treatment 
will be found to be most helpful. The section on 
alloy steels has been brought up to date by the 
inclusion of the emergency war-time alloy steels. 
Weldability and surface hardening are discussed, 
the latter chapter covering all aspects of the subject, 
such as gas carburising, pack carburising, nitriding, 
case hardening, etc. Flame hardening and induc- 
tion hardening are mentioned, but only briefly. 
While the book does not set out to give elaborate 
deseriptions of processes and their effects, all the 
more recent technical advances have been men- 
tioned ; so that it may be recommended to the 
reader who requires accuracy without. what would 





be, to him, unnecessary profundity. 
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THE PRODUCTION OF 
ATOMIC ENERGY.* 


By James T. Kenpatut, M.A. 
(Concluded from page 76.) 


Ir has been well known for many years that fast 
neutrons may be slowed down by passing them 
through material composed of atoms of low atomic 
weight. The process is simply one of elastic colli- 
sions between high-speed particles and particles 
practically at rest. The more nearly identical the 
masses of neutron and struck particle, the greater 
will be the loss of kinetic energy by the neutron. 
Since the mass of the neutron is unity (on the scale 
oxygen = 16) only the extreme light elements are 
effective. Moreover the light atoms must not 
appreciably absorb neutrons, but should only slow 
them down. Lithium and baron are inefficient for 
slowing-down because of this effect. Helium is 
difficult to use because it is a gas and forms no 
compounds. This leaves us a choice of hydrogen, 
deuterium, beryllium and carbon among the extreme 
light elements. These materials may be mixed 
homogeneously with the heavy element, or alterna- 
tively lumps of the heavy element may be embedded 
in a matrix of the light element. 

Under these conditions, nuclear fission is produced 
almost entirely by thermal neutrons. These neu- 
trons can escape from the surface, and there is 
therefore, as before, a critical size above which an 
explosive chain reaction will occur. With thermal 
neutrons this critical size is approached with less 
abruptness than with high-speed neutrons, and the 
chain reaction can be maintained under control at 
any desired level of power production by adjust- 
ment of the size. In practice it is convenient to 
divide the block of material up into sections separ- 
ated by screens made of cadmium. This metal has 
the property of absorbing neutrons, and the higher 
its temperature the more neutrons it absorbs. Thus 
if the chain reaction begins to get out of hand, the 
temperature rises and the cadmium screens absorb 
more neutrons. The system is thus virtually 
“thermostatted,” and with cadmium screens in 
position it is impossible for an explosive reaction to 
occur. There are thus two ways of controlling the 
level of power production, either by pushing 
bars of the heavy element into slots leading into 
the interior of the composite block, or by altering 
the thickness of cadmium screens. 

The first pile using ordinary uranium was put 
into operation in America in December, 1942. It 


was initially operated at a power level of half a| 


watt, but this was later raised to 200 watts. About 
6 tons of uranium were used. The pile was con- 
structed on the lattice principle, with graphite as 
the slowing-down medium and lumps of metal as 
the reacting units regularly spaced through the 
graphite to form the lattice. This arrangement 
was accomplished by building up the pile with 
square graphite bricks with uranium embedded in 
their corners. The whole pile (the size of a tennis 
court) was divided into sections by movable cad- 
mium strips, which acted as controls. Instruments 
situated at various points inside the pile measured 
the neutron intensity. Since there are bound to be 
a few neutrons present from spontaneous fission or 
other sources, it was anticipated that the reaction 
would start as soon as the structure had reached 
critical size if the control strips were not set in 
“retard” position. Consequently,’ the control 
strips were placed in a suitable ‘“‘ retard” position 
from the start and the neutron intensity was 
measured frequently. This was fortunate, since 
the approach to critical condition was found to 
occur at an earlier stage of assembly than had been 
anticipated. 

The immediate object of building a uranium- 
graphite pile was to prove that there were condi- 
tions under which a chain reaction would occur, 
but another objective was to produce plutonium. 
It has been mentioned above that when a heavy 
atom absorbs a neutron it may lead to nuclear 





* Contribution from the Ri h Department, Metro- 
Politan-Vickers Electrical Company, Limited, Trafford 
Park, Manchester. 








' 
fission or it may lead to emission of an electron and 


production of a new heavy element of mass number 
one greater than that of the original heavy element. 
This second alternative is most probable with U 238 
(in fact, in the ordinary uranium pile, practically 
all of the nuclear fission which occurs is due to the 
small percentage of the isotope U 235 present). 
The new element formed is called neptunium, of 
mass number 93. This element is very unstable, 
and quickly emits another electron to form pluto- 
nium, of mass number 94 (see Fig. 2, page 75, ante). 
This element is comparatively stable, and can be 
separated by ordinary chemical means from uranium. 
It behaves, as regards nuclear fission, in a similar 
way to the rare isotope U 235, and if it can be pro- 
duced in quantity (by the operation of an ordinary 
uranium pile) it will have the advantage over a 
U 235 pile in that the very difficult separation of the 
isotopes U 235 and U 238 will not be necessary. 

A uranium 238 pile of much higher power output 
was in operation in America in September, 1944. 
The exact power-output attained has not been 
made public ; but it is known that the temperature 
of the Columbia River (Washington), which was 
used for cooling purposes, was appreciably raised. 
Although details have not been published, one can 
form some idea of the practical difficulties involved. 
The first problem of design is a cooling system. 
Before such a system can be designed, it is necessary 
to find the maximum temperature at which a pile 
can be run safely and the factors—nuclear or 
structural—which determine this temperature. 
Another major problem is the method for loading 
and unloading the uranium, a problem complicated 
by the shielding and the cooling system. Shielding 
against radioactive radiation has to be planned for 
the pile. 

By using uranium enriched in the rare isotope 
U 235 the pile can (in fact, must) be made very 
much smaller, and from the point of view of power 
output very much more efficient. A portable pile 
could only be made from U 235 (or from plutonium). 
The principle of operation is exactly the same, but 
in view of the fact that higher operating tempera- 
tures would probably be used, certain other diffi- 
culties would have to be overcome. The uranium, 
for example, would probably have to be protected 
from chemical attack (probably by the use of a 
beryllium or beryllium-oxide coating); and a 
suitable medium for removing the thermal energy 
would be required. Water is unsuitable because of 
its low boiling point, but liquid lithium might be 
suitable, and would in addition act as a “ con- 
troller” in a similar way to the cadmium screens. 

A practical U 235 pile has not yet been con- 
structed, owing to necessity for the difficult isotope 
separation, and the need to use such U 235 as has 
been obtained for the atomic bomb. Two methods 
are in use for separating the uranium isotopes: 
diffusion through porous membranes, and an 
electromagnetic deflection method. The chief 
economic obstacle to the utilisation of atomic 
energy is the high cost of these separations, and the 
small output obtainable. It is always possible, 
however, that considerably more efficient methods of 
separating the isotopes will be discovered. Natural 
uranium contains approximately 0-7 per cent. of 
uranium 235. 

As with U 235, no practical plutonium pile has 
yet been produced owing to lack of material. If 

i uranium piles are in operation a rough 
estimate of the production of plutonium can be 
made as follows. A pile running stably must be 
producing as many neutrons as it is losing. For 
every thermal neutron absorbed by a U 235 atom 
a certain number of neutrons, x, is emitted (z is 
actually between 3 and 4). One of these neutrons 
is required to maintain the chain. Therefore, 
assuming the extra neutrons are all absorbed by 
U 238 atoms to form plutonium, there will be x — 1 
atoms of plutonium formed for every fission. Every 
fission releases roughly 200 MeV of energy, therefore 
the formation of x — 1 atoms of plutonium accom- 
panies the release of about 200 MeV. Since z — 1 
is about 2 to 3, we can now calculate that to produce 
a kilogramme of plutonium per day, a chain-reacting 
pile must be ing energy at the rate of about 
1,000,000 kW. This is the equivalent of a major 
power station, and in calculating the economics of 
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such a uranium pile, the value of the plutonium 
produced must be taken into account. In actually 
using plutonium in a pile other difficulties as yet 
unknown will no doubt arise. For example, the 
chemical properties of plutonium are not as yet 
public knowledge, although from its position in the 
period system of elements they probably resemble 
those of platinum ; also it is radioactive and spon. 
taneously emits an a-particle to form U 235. 

It should be realised that the atomic energy 
produced by present methods appears as thermal 
energy; no means for the direct production of 
electrical energy are at present in sight. All the 
present methods which are used for the transforma. 
tion of thermal into electrical or other forms of 
energy are therefore still required. It is probable, 
however, that in the release of atomic energy much 
higher temperatures will be obtainable than it is 
possible to reach with present methods which 
depend on chemical combustion. This should lead 
to increased efficiency of energy transformation, 
and probably to the further development of direct 
methods such as the gas turbine. The actual 
economics of atomic energy production, as com. 
pared, for, example, with energy produced by 
burning coal, are rather obscured at the moment 
by unknown factors. Taking a general picture, 
it would seem that a power plant operating on 
atomic energy would not be economically profitable 
at the moment, but that there is every likelihood 
that it will be profitable in the future—say, in 
twenty or thirty years’ time. Meanwhile, economic 
or not, large uranium piles will certainly be con- 
structed and operated in all the major countries, if 
only for the sake of the plutonium produced. 

A large amount of theoretical work has yet to 
be done on problems of nuclear fission involving 
other heavy elements, ¢.g., thorium, proto-actinium 
and possibly some trans-uranium elements of atomic 
number over 92. Some of these may be used more 
efficiently than is at present possible with uranium. 
Again, as mentioned above, even more energy 
can be obtained by building up the most stable 
elements from hydrogen, and if a process for doing 
this could be discovered it would be likely to be 
much more economic, for hydrogen is a very 
abundant element. (High stellar temperatures are 
supposed to be due to the combination of hydrogen 
atoms to form helium.) 

It is likely, then, that within the next ten years 
the large scale production of atomic power will 
have been developed and will be in practical use for 
special (though not in economic compe- 
tition with coal). Plentiful supplies of radioactive 
isotopes of ordinary elements will become available 
and will have a profound effect on pure scientific 
and medical research, and perhaps on the treatment 
of certain diseases. There is no immediate prospect 
of running cars on atomic energy, although it may 
be possible to develop small-sized power plants 
suitable for larger mobile units, such as ships and 
aircraft. Within the next fifty years it is likely 
that the production of atomic energy will have 
reached such a stage as to supersede entirely all 
other forms of energy production. 

In preparing this article, use has been made of 

the following publications, to which acknowledgment 
is made :—(1) Induced Radioactivity, H. J. Walke, 
Reports on Progress in Physics, 1939 ; (2) The Bohr 
Theory of Nuclear Reactions, R. Peierls, Reports on 
Progress in Physics, 1940 ; (3) Nuclear Fission, L. A. 
Turner, Reviews of Modern Physics, 1940; (4) A 
General Account of the Developments of Methods of 
Using Atomic Energy for Military Purposes under 
the Auspices of the U.S. Government, 1940-45, H. D. 
Smyth, U.S. War Department Publication; (5) 
Statements Relating to the Atomic Bomb, H.M. 
Stationery Office Publication, 1945. 
The author also wishes to thank Sir Arthur P. M. 
Fleming, C.B.E., D.Eng., Director of Metropolitan- 
Vickers Electrical Company, Limited, for permission 
to publish the article. 





CHROMIUM-ORE MINING IN SOUTHERN RHODESIA.— 
During the first nine months of 1945, the output of 
chromium ore in Southern Rhodesia totalled 169,421 
tons, valued at 342,7447. During the corresponding period 
of 1944 the production amounted to 236,504 tons, valued 
at 471,3171. 
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1V.—Moror Veuicies, Motor Cycles, aND CYCLES. 


In July, 1945, the Society of Moter Manufacturers 
and Traders issued a booklet, written by Mr. Charles 
Graves, telling the story of the motor industry’s 
contribution to the war effort. Beginning with 
a record of the shadow factory scheme, designed by 
Lord Swinton to widen the basis of the aircraft 
industry, it traces the diversification of manufacture 
during the war to include, finally, the production of 
steel helmets, aircraft engines, trailer pumps, ar- 
moured vehicles and tanks, and a number of other 
products. Some sections of motor-vehicle factories 
were turned over to the production of anti-aircraft 
guns, and assembly plants were set up in South 
Wales for United States vehicles of all types. 

Statistical data, released mainly after the end of 
hostilities, have made it possible to evaluate more 

cisely the achievements of individual companies. 
The Nuffield Organisation, for instance, built over 
13,000 engines for four-engined bombers; the 
Rootes Group claim to have produced 60 per cent. 
of the total armoured-car production, 35 per cent. 
of the output of scout cars, and over 3,600 cther 
armoured vehicles; the Ford Motor Company 
produced 332,500 vehicles, including Bren-gun 
carriers and agricultural tractors, 262,000 V-8 
engines, and Rolls-Royce: Merlin engines to an 
equivalent brake horse-power of 36-7 millions. 
The Austin Motor Company supplied 150,000 
transport vehicles to the Forces. The Daimler 
Company contributed 2,400 armoured cars and 
20,000 Hercules aero-engine sets which, together 
with other aero-engines produced, provided the 
motive power for 8,000 four-engined bombers. At 
the peak, Jaguar Cars, Limited, produced special- 
purpose road vehicles at the rate of 700 a week, in 
addition to considerable numbers of aircraft com- 
ponents. 

As was expected, the production of civilian motor 
vehicles, which had been suspended in 1942, was 
resumed before the end of the war. In June, 1945, 
the Board of Trade and the Ministry of Supply 
announced that they had agreed to a production 
programme put forward by the manufacturers. A 
target figure of 200,000 cars was set for the next 
twelve months, of which 40,000 were to be produced 
in 1945. It was pointed out, however, that the 
achievement of this programme was conditional on 
the availability of labour and raw material, on which 
the Government were unable to give any guarantee. 
Individual production plans were announced shortly 
afterwards. On June 10, Sir Miles Thomas, vice- 
chairman and managing director of Morris Motors, 
Limited, stated that this company intended to 
make 15,000 cars of the 10-h.p. and 8-h.p. saloon 
types before the end of 1945, and that the Nuffield 
Organisation as a whole was aiming to produce 
67,000 cars within twelve months from June, 1945. 
The Austin Motor Company announced that produc- 
tion of 10-h.p. saloons and vans would begin imme- 
diately, and that delivery of 8-h.p. saloons would 
begin in mid-July, of the 16-h.p. overhead-valve 
model in mid-August, and of the 12-h.p. model in 
October. The production during 1945 of several 
thousand 8-h.p. and 10-h.p. cars for civilian use, 
and of a range of commercial vehicles, was forecast 
by Lord Perry, chairman of the Ford Motor 
Company. 

Reconversion to a peace-time basis, however, has 
proved more difficult than was expeeted, mainly 
on account of shortages of labour, of sheet metal, 
and of components. As a result, production has 
fallen far short of the targets set in June, which were 
themselves only a little more than half the pre-war 
production. In January, 1946, the Board of Trade 
announced that car production by the five principal 
manufacturers up to the end of November, 1945, 
amounted to 6,812 cars, but that the upward trend 
in output was becoming steeper month by month. 
It is hoped that 470,000 private cars, 135,000 lorries, 
and 12,000 "buses will be produced during 1946. 
According to Sir Miles Thomas, most of the labour 
problems connected with reconversion had been 





as well as the quality, of steel supplies were still 
causing concern to motor manufacturers. 

Fifteen Government factories were allocated to 
motor manufacturers up to the middle of December, 
1945. The Rootes Group agreed to take over the 
shadow factories in Coventry and Ryton-on-Duns- 
more, with a combined site area of 80 acres. Re- 
equipment of these factories for the manufacture of 
cars was estimated to cost 3,000,0001. Two other 
factories allocated to the motor industry. were, 
however, returned to the Board of Trade in Septem- 
ber and November, 1945, respectively. The con- 
fused industrial outlook and the shortage of labour 
were given as reasons by Morris Motors, Limited, 
for returning the large Spitfire factory at Castle 
Bromwich, Birmingham; instead, the company 
decided to concentrate on their plans for develop- 
ment at Llanelly. In November, the Austin Motor 
Company decided not to exercise their option to 
acquire the aircraft factory at Cozton Hackett ; 
it was stated that the outlook for the sale of cars 
at home and abroad would not warrant acquisition 
of the factory. As a result of the expected increase 
of production in 1946, the Minister of War Transport 
terminated, on December 31, 1945, the system 
whereby licences were required for the purchase of 
new cars. The control on the sale of second-hand 
public service vehicles was also discontinued. 

The designs of the great majority of post-war 
cars are substantially the same as those of the 1939 
or 1940 models, though most embody some technical 
improvements developed during the war. The 
Rootes Group have announced the following range 
of cars in production; three types of 10-h.p. 
Sunbeam Talbots ; one 18-h.p. Humber ; and two 
27-h.p. Humbers. The Rover Company are concen- 
trating production on several saloon models. The 
Ford Company are producing new models of the 
Anglia (8 h.p.) and the Prefect (10 h.p.), which 
embody improvements on the previous cars with the 
same names. At the Jaguar works, three saloon 
models are in production, on the 34, 24 and 14-litre 
chassis. Singer Motors’ immediate post-war pro- 
gramme consists of three models, of 9, 10 and 12 h.p., 
respectively. The Standard Motor Company are 


working on a fuller range, which includes three. 


types of 8 h.p., and two of 12 h.p. The Morris 
company are concentrating on 10-h.p. and 8-h.p. 
saloon types, while the Wolseley company started 
production with an 18-h.p. model, to be followed 
by 14-h.p. models. Vauxhall Motors, Limited, are 
the only leading producers who have not yet 
announced their detailed plans. The Riley Com- 
pany are making entirely new 12-h.p. and 16-h.p. 
saloon cars; the old tools were destroyed in the 
air raids on Coventry and new ones had to be made. 

Although, as stated above, the majority of cars 
now being produced show little change in design 
as compared with pre-war models, there are a number 
of new designs in course of development. Among 
these may be mentioned the three-cylinder car 
which is to be produced by Mr. William Kendall at 
Grantham. This has an air-cooled power unit 
situated at the rear of the vehicle, baggage space 
being provided under the bonnet. The weight of 
the car has been reduced to about 1,000 lb., and a 
fuel consumption giving 40 miles to the gallon is 
claimed. It was also announced, in November, 
1945, that the patent rights to the car designed by 
Mr. J. H. Gregoire have been secured for this 
country. This car, which has been chosen by 
the French Government to be manufactured as 
the “‘ National Car,” has been designed to take 
full advantage of the use of aluminium alloys. 
In this country, the aluminium-alloy castings will 
be made by Renfrew Foundries, owned jointly by 
Almin, Limited, and Rolls-Royce Limited. In 
June, 1945, a private company, Roy Fedden, 
Limited, was formed to develop a new type of family 
car designed by Sir Roy Fedden, formerly chief 
engineer of the Bristol Aeroplane Company. It is 
understood that it is hoped to market this car, with 
a 12-h.p. engine, at about 200/. 

Prices of most new models were announced during 
the latter part of the year. A selection is given in 
Table I, together with the respective amounts of 
purchase tax. Even without the purchase tax, 
the prices of the smaller cars are approximately 


overcome by the end of October, but the quantity, ; double the pre-war prices. Production costs, 





to manufacturers’ statements, have risen 
by 70 per cent. since 1939, when, it was stated by 
Mr. George Lucas, President of the Motor Agents’ 
Association, the cost of a typical British motor 
vehicle was 15d. per lb. weight, as opposed to 
American cost of 9d. per lb. weight. Before the 
war, motor manufacturers blamed high steel prices 
mainly for the high price of cars. According to 
Mr. Lucas, 65 per cent. of the total manufacturing 
cost is absorbed by raw and fabricated materials. 
Over 25 per cent. of this is accounted for by drop 
forgings, sheet metal and strip, steel bar, steel tube, 
steel sections, pressings, and bolts, nuts, screws and 
washers. If the cost of steel in bought-out assem- 
blies, crankshafts, ball bearings and springs is added, 
steel products account in all for over 30 per cent. 
of material costs, or over 20 per cent. of total manu- 
facturing cost. Under orders made by the Ministry 
of Supply, as from January 1, 1946, the prices of 
the main steel products were increased by 5 per 
cent. The price of motor-body sheets, however, 
was reduced by 2/. per ton, or about 10 per cent. 
Prior to the increase referred to, steel prices had 
been artificially maintained at about 36 per cent. 
above the 1938 level. 

The fact that steel prices to motor manufacturers 
in this country are estimated to be about 50 per cent. 
higher than the corresponding prices in the United 
States is undoubtedly an important factor affecting 
the competitive position of the British industry in 
export markets; nevertheless, even if the latest 
price increases are taken into account, higher steel 
prices do not account for more than a small part 
of the increase in the price of cars since 1939, and 


TABLE I.—Prices and Purchase Tax of New Cars. 





Purchase | 





Name of Car. Price Tax. Total. 
| | | 
Met ee Se 
Standard 8-h.p. saloon 245 | 6816 1! 31316 1 
8-h.p. tourer. . 235 | 66 0 7/| 295 0 7 
Morris 8-h.p. fixed-head saloon | 235 | 66 0 7/| 205 0 7 
,, Shp. sliding-head | } 
saloon | 245 | 6816 1] 31316 1 
Ford Shp. ° * Anglia ” 229 | 64 7 3/293 7 3 
0-h.p. “ Prefect ” 275 | 77 2 9 | 252 2 9 
inet toate . saloon 460 | 12810 7/| 58810 7 
Morris lohp. sliding-head | | 
.| 30 | 85 9 5! 390 9 5 
Suabens? Talbot 10-h.p. saloon) 485 135 9 6/| 620 9 6 
10-h.p. coupé | 520 145 311 | 665 3 11 
Rover 12-h.p. saloon .. | 141 0 7!| 646 0 7 
Standard 12-h.p. saloon 373 10418 4)| 48918 4 
Rover 14-h.p. saloon .. 550 | 15310 7 | 70310 7 
18/85-h.p. Wolseley 530 | 147 19 6 | 67719 6 


u 





considerable economies remain to be effected within 
the motor industry itself. In the first article in 
this series, some figures were given showing the 
comparative productivity of British and American 
industry. In motor-vehicle manufacture, American 
output per man-hour was four times as great as 
British. Whatever the cost differential in materials 
—steel prices have been higher in Great Britain 
since long before the war—the production of a 
diversity of models cannot be economic in an 
industry which is subject to the competition of 
mass production. In America, the ten leading 
manufacturers, accounting for 88 per cent. of the 
total sales, produced in all 15 engine types in 1939. 
In Great Britain, in the same year, the eight leading 
makers, also accounting for 88 per cent. of sales, 
produced 39 engine types. In America, the three 
leading models alone accounted for 1,430,000 cars, 
or 54 per cent. of total home sales ; in Great Britain, 
for only 81,000, or 27 per cent. 

On the basis of American experience, the conclu- 
sion has been reached that an annual output of 
between 30,000 to 40,000 cars of one model is 
required in order to attain the full economies of 
mass production. Setting aside, say, 40,000 luxury 
cars a year, a production capacity of some 400,000 
cars, comparable to pre-war British capacity, would 
permit, say, nine models, while a productive capacity 
of 600,000 (a possible production target for the indus- 
try) say 14 models. Some reduction in the number 
of models made before the war, therefore, seems 
imperative. There is also scope for a reduction of 
distribution costs, which were estimated before the 
war to account for up to one-third of the retail price. 

The old R.A.C. horse-power tax, based on cylinder 
bore, distorted engine design by forcihg manufac- 





102 


ENGINEERING. 


FEB. I, 1946. 








turers to lengthen the stroke in order to defeat the 
tax. Moreover, owing to the narrow grading, it was 
partly responsible for the excessive diversification 
of car design. Sixty-nine per cent. of the pre-war 
output of private cars were between 7 and 10 h.p., 
comprising several models at each horse-power level. 
Few foreign producers attempted to make cars to 
the British horse-power tax schedule, with the 
result that British manufacturers enjoyed consider- 
able indirect protection from foreign competition, 
in addition to the direct protection afforded by the 
33} per cent. McKenna tariff. In a publication 
issued by Vauxhall Motors, Limited, in January, 
1944, it was suggested that three car sizes would 
be sufficient for this country, namely, a serviceable 
popular size of about 12 h.p., accommodating 
four people, a roomier car equivalent to the present 
14-16. h.p. model, and a large car. 

In December, 1944, Sir John Anderson, then 
Chancellor of the Exchequer, announced that he 
had agreed to base the tax on the cubic capacity 
of the cylinder instead of on the bore. This change 
should have a beneficial effect on design, since the 
** square ” engine, besides saving weight and reduc- 
ing costs, results in a shorter stroke, reduced friction, 
and greater durability. It was intended to introduce 
the new tax basis as from January 1, 1946, but 
manufacturers asked for postponement until August, 
1946, owing to technical difficulties. Mr. Hugh 
Dalton adopted the change in the basis of the tax 
in the Finance Bill, which passed its Committee 
stage during the last week of November, 1945. 


TABLE II. Ens K. EEPORES OF MOTOR VEHICLES, MOTOR CARS, CHASSIS, 





motorists should not be called upon to pay in 
taxation more than their reasonable contribution 
to the cost of providing and maintaining an adequate 
road system. 

The continued demand by motor manufacturers 
for the abolition of purchase tax supports the widely- 
held opinion that the industry is still primarily 
interested in the home market. The industry 
contends that a healthy export trade must be 
backed by a large home market, and it is on this 
ground that the abolition of the purchase tax is 
urged. This argument is valid only in so far as 
it is true that, if lowest production costs are to be 
achieved, a large volume of output is required. 
By studying export requirements and producing a 
limited range of models to meet those requirements, 
it should be possible to attain an adequate volume 
of output on export orders alone. There is a large 
pent-up demand for cars, both at home and abroad, 
and the motor industry has a unique chance to 
reorganise before the full brunt of competition from 
the United States and elsewhere is encountered. 
The labour situation in America has seriously 
retarded the production programme in that country ; 
General Motors, for example, produced only 50,000 
private cars up to December, 1945, against a target 
figure of 500,000. 

Of the production target for the British industry, 
of 200,000 private cars for the twelve months 
beginning June, 1945, 100,000 were reserved for 
export, and the industry has been asked to continue 
to export half of the total production. The original 





1940. 1941. | 





No. 


Value 
£1,000. 


Value | No | Value | 


| Value 
| £1,000. | £1,000. 


No. | ¢1,000.| 


No. 





Complete Vehicles 
Private cars (including cabs), new . . 
Commercial vehicles (including "buses, fire engines | 
and ambulances, but not including tractors), new 
Private cars and commercial vehicles, — hand | 
Tractors (other than agricultural) .. . 


5,349 | 20,654} 2,586, 3,831 
825 | 
551 


228 | 


| 1,179 | 
216 | 
284 | 


2,018 | 
371 | 
236 


exported, for example, shows a rise of over 200 
per cent. compared with the 1938' figure. 

To attain an annual export figure of 100,000 
private cars, the industry will have to export over 
one and a half times as many cars as in 1938, 
Manufacturers will have the advantage of selling to 
a world starved of transport, and their chief com- 
petitor in the export of small cars, Germany, which 
sold 60,000 cars abroad in 1938, will be out of the 
running. The current shortage of American cars 
may also assist British manufacturers. None of 
these factors, however, can be regarded as permanent, 
It is still an open question whether Germany will 
be allowed to manufacture motor vehicles for 
export, but if it is to achieve a reasonable standard 
of living, it will have to be allowed a total volume 
of exports equal to perhaps two-thirds of its pre- 
war total. It is possible that Germany will not 
be permitted to build up any substantial produc. 
tion of motor vehicles in view of the importance 
of the motor industry in time of war. On the 
other hand, the United States has a strong commer- 
cial interest in re-establishing the German motor 
industry in view of General Motors’ large interest 
in Opel, the biggest German manufacturer, and 
the important Ford assembly plant at Cologne. 
The low rate of production in the United States 
will not be of long duration, and strong competition 
must be expected as soon as normal production is 
restored. In addition, some of the Dominions, 
notably Australia and Canada, have started to 
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make cars. The Nuffield Organisation have an- 


amp ENGINES, 1938 TO 1945. 


1943. 1944. 1945 


: Value s 
No. j¢1,000., Ne: 


| Value 
| £,1000. 


| Value 


| Value . 
N £1,000. 


|£1,000., “~* 


29 9 | 23 | 8, 1,952 


} 
1,078 , 
157 | 79 | 
91 20 | 26 | 


488 | 5,464 | 2 
5,218 | 
146 





TOTAL, PT “ one a 
9 excluding second-hand .. 


6,948 4,265 6,456 


| 8,085 


1,355 566 | 4,042 | 1,959 12,780 
1,198 517 | 3.795 | 








Chassis and Engines 
Chassis for motor cars, ete., with mesaiani — | 
For  mennone use - 10,889 
24,089 
2,212 


7,750 | 


Othe 
Chassis without ‘engines 
Engines e 


6,397 | 4,049 


943 

754 
62 | 

192 | 


369 
594 | 

61 
2,174 | 





ToTaL, Chassis 
= Engines 


37,190 
42,728 


33 | 
11 | 


3 
1,372 | | 


1,880 7,562 
———$—$— | —___}|_— 


Een, A oek 
36 | 197 1,051 | 
112 
12 
2,328 | 


35 | 49 | 


1| 4] 1 
35 | } 2 


3 | 
1,421 | 





1,024 | 
3,137 


1,759 | 
1,889 | 


, 16,218 | 196 | 
2 | 41,192 | 3,801 | 23,097 | 273 | 





If graded in a few fairly wide steps, the cubic-capa- 
city tax might have promoted the standardisation 


of ear design on fewer models, but graded in steps of | — 


100 c.c., as proposed, it is unlikely to assist in this 
direction. 

Although the change to the tax on the cubic 
capacity of the cylinders was originally proposed by 
car manufacturers, the scheme sent in October, 
1945, to the Treasury by the Standing Joint Com- 
mittee of the Royal Automobile Club, the Auto- 
mobile Association and the Royal Scottish Auto- 
mobile Club gained wide support among all sections 
of the industry. It suggested the imposition of a 
small registration fee on all cars, the remainder 
of the revenue being derived from a petrol duty. 
The Chancellor stated his objections to the petrol 
duty in the House of Commons on November 27, 
1945. If the basic registration fee were put at 
5l. for all cars, the tax on petrol would have to be 
raised from 9d. to 1s. 1d. per gallon in order to pro- 
duce the same revenue as that yielded by the present 
system of taxation. The basic objection was that 
other users of petrol would be affected ; either they 
would have to be overcharged, or there would 
have to be a system of rebates, which would pro- 
bably encourage black market operations. The 
Chancellor has laid it down that, whatever tax 
changes are introduced, the total revenue derived 
from the motor industry must remain unaffected. 
Recent criticism on the part of motor manufacturers 
has been directed against this decision, and a 
manifesto called for ‘“‘an early and considerable 
modification in the weight of taxation on the use 
of motor vehicles.”” The manufacturers claim that 





47 
1,416 | 


37 
71 | 


1,175 | 


201 | 465. 
3.491 | 


566 


50 
63 | 


38 | 
1,456 | 658 | 





TABLE III.— U.K. 
Vehicles, ete., Exported. 


| } j | | | 





227 


375 
212 


45 


Private cars. . 
Commercial 
vehicles 


124 | 214 | 310 | 348 | 


..| 485 | 362 846 | 453 | 504 | 

rs ....| 154 | 187 466 | 252 | 220 | 241 | 
Motor-car } | 

engines 27 32 38 28 | 52 | 

| | | i | 


plans for the development of | the export wy 
however, were held up by the delay in restarting 
production, and partly by shipping difficulties. In 
December, 1945, Sir Miles Thomas returned from 
a visit to Cairo, Karachi, and Calcutta with export 
orders to the value of 1,200,000/. It has also been 
reported that orders for private cars, lorries, trucks, 
trolley-"buses, and single- and double-deck "buses 
to the value of 2,000,0001. have been received from 
South Africa. 

Table II, on this page, gives detailed figures of 
the number and value of private cars, commercial 
vehicles, and parts, exported from 1938 to 
1945, while Table III shows the average export 
value per unit. Although exports of private 
cars during November, 1945, numbered 444, 
that is, almost as much as for the previous ten 
months, they were still only a fraction of the 
monthly average of 3,700 in 1938. The values 
per unit exported during 1945 declined from the 
levels of 1944, but remained, in general, higher 
than those for 1938. The valuc per private car 


552 


25 





Value (& per Unit) of New Motor| nounced plans to set up factories in Australia and, 


_ | later, in other Dominions. 

In the long run, the design of British cars will 
have to be altered and the price will have to be 
reduced if they are to be competitive on the world 
market. The large American car is undoubtedly 
| better suited to conditions in many Overseas coun- 
tries, and it may be expected that some tariffs 
which have hitherto protected British car exports 
to the Empire will be reduced. Private car exports 
to the Empire accounted for 81 per cent. of British 
car exports before the war. If, as may be surmised 
from Sir Stafford Cripps’s address to the Manchester 
Chamber of Commerce, in November, 1945, the 
ultimate intention of the Government is to ensure 
that 50 per cent. of future car production is exported, 
the increase required on the 1938 total of exports 
will be over 300 per cent. To achieve this figure, 
the industry must secure all possible cost economies 
due to standardised production, and must adapt 
designs to overseas requirements. Overseas selling 
and servicing organisations will be required on an 
enlarged scale. 

Commercial-vehicle manufacturers were also 
engaged during the war on production of a wide 
range of products. The Associated Equipment 
Company supplied 6,500 four-wheel drive artillery 
tractors. Leyland Motors, Limited, concentrated 
mainly on the production of heavy cruiser-type 
tanks, and also produced heavy wheeled vehicles, 
bombs and shells. Scammell Lorries, Limited, 
and Albion Motors, Limited, specialised in artillery 
tractors and tank transporters. As regards export 





markets, British manufacturers .of commercial 
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vehicles are in a more favourable position than are 
private-car manufacturers. Since the demand for 
heavy motor vehicles and "buses, for instance, is 
comparatively small, American methods of produc- 
tion are not, so effective in this field, though this 
does not apply to the smaller commercial vehicles. 
Large vehicles for export, however, must be produced 
to standards of length, width, and design different 
from those authorised in the United Kingdom. It 
was stated in the House of Commons, in May, 1945, 
that, out of 15 countries providing export markets 
for motor omnibuses, only in six was the maximum 
legal width of vehicles the same as in Great Britain. 
The industry, therefore, has been pressing the 
Government to increase the maximum permissible 
width of vehicles which can be used in this country. 
In this they are supported by companies operating 
passenger transport vehicles, since increased width 
would permit an improved standard of comfort. 

The manufacture of motor cycles for civilian 
use was resumed in June, 1945, when licences were 
no longer required to buy new machines. The 
prospects for the industry are good, both for home 
sales and exports. Many members of the Forces 
have learned to ride motor cycles and may want 
to acquire them on returning to civilian life. Others 
are expected to buy them in view of the high price 
of new cars. The industry is favourably placed to 


possessed or used bicycles and only 19 per cent. of 
the women; moreover, greater use was made’of 
bicycles in rural areas than in urban areas, the 
proportions being 35 per cent. and 27 per cent., 
respectively. The survey also showed some inter- 
esting regional differences. Cycles were used less 
frequently in Scotland, Wales and North-East 
England than elsewhere, and the districts showing 
the highest percentage were East Anglia, the South 
Central region, and the Midlands. It was calculated 
that there were about 10 million civilian cyclists 
in all, and that about 16 per cent. of these were 
school children. These results, however, are true 
only for the period at which the inquiry was made, 
since cycling habits vary seasonally. 

The prospects for cycle exports are very favour- 
able. The industry in the United States, owing to 
the comparatively small market for bicycles, is 
much smaller than the British, and German, and 
Japanese competition on the export market will 
not be serious for some time. Even those countries 
which have decided to manufacture bicycles on a 
large scale—for example, India—will continue to 
require a substantial volume of components. Heavy 
orders have been received already, Holland being one 
of the main importers. Table IV, herewith, shows 
United Kingdom exports of motor cycles and cycles, 
and the value per unit exported. While the value 





meet the increased demand, owing to the fact that 


per motor cycle exported during the first nine 





LOCOMOTIVE GRATE AND SMOKE- 
BOX IMPROVEMENTS ON THE 
L.M.S. RAILWAY. 


AFTER a long run by a steam locomotive considerable 
time must be spent in preparing it for further duty. 
In a modern yard the replenishment of the water tanks 
and coal bunkers does not occasion much delay, as 
special facilities for this wofk are provided, What 
has hitherto remained irreducible is the expenditure 
of labour and time on removing clinker, ash and char 
from the firegrate, the ashpan, the flues and the 
smokebox. In general, clinker has to be broken up 
through the firedoor opening, and either removed 
that way or else dropped into the ashpan after selected 
firebars have been withdrawn. The smokebox acts as 
a trap for much of the ash and char passing through 
the tubes and flues. It may accumulate to such an 
extent as to block the ends of the lower fire tubes 
entirely, and in any event it must be removed by 
opening the smokebox door. At the same time the 
tubes require cleaning. 

During the last few years, British main-line railways 
have had experience of some American-built 2-8-0 type 
engines and these were fitted with labonr-saving fea- 
tures of a kind not hitherto tried out under operating 
conditions in this country. The need for them, in 
fact, was scarcely felt before the war, British coal 
having been much more free from incombustible 
matter than the relatively poor qualities used on 
locomotives in most parts of the United States. Profit- 
ing by the experience gained with these American 
engines under war-time conditions with poor-quality 
fuel. the London Midland and Scottish Railway Com- 

















balanced butterfly flaps underneath to discharge the 


TABLE IV.—Unirep Kinepom Exports OF MOTOR CYCLES AND CYCLES, 1938 TO 1945. pany fitted certain of their own engines with features 
= bn ghee ‘pn sit similar to those that had been found of value in the 
- | 1988. 1939. 1940. 1941. 1942. 1943. | 1944. 1945. _ | imported units. r ; ’ 

Sufficient time has now elapsed since this conversion 
2)" "by aT RRR Wie ioeeaan TEEPE CR was made to enable operating data to be obtained, 
Motor-cycles and tricars | 19,769 | 18,942 | 14,378 5,244 sas | 537 | 1,739 | 3,948 |amd the results have been found to be so satis- 
Cycles, not mechanically propelled 576,454 | 614,535 | 496,661 | 344,870 | 106,847 111,910 | 112,650 | 272,722 | factory that on all newly-built engines the improve- 
Other cycles -| 70,508 | 60,042 62,875 | 50,535 19,237 | 9,719 | 15,886 | 33,164 | ments will be adopted as standard. Briefly, these 
666,731 | 693,519 | 573,914 | 400,649 | 126,932 | 122,166 | 130,275 | 309,834 | improvements comprise a rocking grate, a self-emptying 
a } ashpan, and a self-cleaning smokebox The rocking 

ue (£1,000). | i i insi: ver’ 
Motor-cycles and tricars an | 4 632 226 | 55 17 | 92 | 203 | State 1s ee k lover inside the driver = one = 

Cycles, not mechanically propelled 1,675 | 1,747 1,694 1,280 476 | 520 523 1,297 | te action is to break clinker into pieces small enoug 

Other cycles ° 188 | 170 - 179 147 415 | 258 | 123 204 | to drop through the grate into the ashpan. It can be 
RTE as - —| used to drop the whole fire into the ashpan at the end 

: ‘ | 70 : . 

Value per Unit Exported (£). | s)he eed sated | i = | 738 | 1,704 | of a run, or to carry out a less drastic cleaning of the 
Motor-cycles and tricars 3 a] lw 44 43 65 | oie ee oe fire while the locomotive is operating in service. The 
Cycles, not mechanically pro lied | 2-9 2-8 3-4 3-7 4-5 4-6 4-6 4:8 i . is i ; 

p reampdier = pe $7 a4 +. + ae | 98-8 c. .-2 American-type ashpan is in the form of a hopper with 
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its main war-time production continued to he 
devoted to the peace-time product. The prices 
of the first post-war models, as announced, for 
example, by the B.S.A. firm, in August, 1945, 
represent an increase of 65 per cent. on pre-war 
models. In November, export orders amounting 
to 300,0001. were announced from the United 
States ; 5,000 motor-cycles were ordered from the 
James Cycle Company, and about half that number 
from the Triumph Engineering Company. 

The future outlook for cycle manufacturers is 
also favourable. During the war, shells, bombs, 
fuses and cartridge cases were the chief products of 
the industry, but in the second quarter of 1945, 
205,000 bicycles and 193,000 units of parts were 
produced. In the third quarter, these figures in- 
creased to 244,977 bicycles and 193,400 units of 


parts, of which 48 per cent. were exported. The | 


production target for 1946 is 2,500,000 units, of 
which 60 per cent. are for export, and the industry 
aims at an annual production of six million units, 
consisting of three million bicycles and three million 
more in parts. This total is double the pre-war pro- 
duction figure. Two Government factories have 
been allocated for cycle production, one at Kerks- 
well, allocated to the Coventry Eagle Cycle and 
Motor Company, Limited, for the production of 
bicycles and motor cycles, and the other at New- 
town, allocated to Tube Investments, Limited. 
Though there are no indications of major changes 
in design, the development of light alloys during the 
war will probably lead to greater strength for less 
weight in cycle frames. Some interesting information 
regarding the home market for cycles was made 
available in January, 1946. This covered the 
results of an inquiry into the use of cycles made by 
the Social Survey in April, 1944. A sample of 
2,862 persons was interviewed, and it was found that 
26 per cent. possessed bicycles, though there were 
considerable differences in the proportion using 
bicycles in different groups of the population. For 
example, 42 per cent. of the men interviewed 





months of 1945 was approximately the same as 
that for 1938, the average value per pedal cycle 
exported rose continuously during the war, the 1945 
figure being about 65 per cent. higher than that for 
1938. The average value of “other cycles” ex- 
ported, it will be seen, was about 250 per cent. 
higher. 





INSTITUTION OF CHEMICAL ENGINEERS.—At a recent 
meeting of the Publications Committee of the Institution 
of Chemical Engineers, 56, Victoria-street, London, 
S.W.1, it was suggested that, members may now 
have material for publication which has not been 
previously available on account of security requirements. 
An invitation is therefore extended to them to submit 
such material to the Institution for publication either as 
a communication or as a paper to be presented at a 
meeting for discussion. 


NORTH OF ENGLAND INSTITUTE OF MINING AND 
certificated studentship in mining and mechanical engi- 
neering, held under the auspices of the North of England 
Institute of Mining and Mechanical Engineers, will take 
place in the King’s Hall, King’s College, Barnas Bridge, 
Newcastle-upon-Tyne, 2, at 10 a.m., on Thursday, 
April 25. There is no entrance fee for the examinations 
and no age limit, and the examinations are open to all 
suitable applicants whether members of the Institute 
ornot. It is pointed out that, at the present time, there 
is no statutory examination for the grades of overman 
and mechanical engineer, and the Institute examinations 
for certificated studentship are intended to be the 
equivalent for such an examination. All candidates 
must present three testimonials as to sobriety and 
character, a certificate of proficiency in first aid, a 
fireman’s certificate and a certificate of anderground 
experience (mining-engineering applicants only), and a 
certificate of experience (mechanical-engineering appli- 
cants only). Descriptive pamphlets concerning the 
examinations have been prepared, and these and appli- 
cation forms (which are returnable not later than 
March 18) may be obtained from the honorary secretary, 
Institute Board for Examinations, Neville Hall, New- 





castle-upon-Tyne, 1. 


MECHANICAL ENGINEERS.—The annual examinations for | ; 


contents. It was not possible to employ the hopper 
form on the L.M.S.R. engines, so that a straight sided 
pattern has been .retained. The lever-operated flaps, 
however, have been incorporated and the ashes can be 
dumped through them into the ashpit iri a few seconds. 
With the help of the rocking grate and the improved 
ashpan, the locomotive, when standing over the ashpit, 
is dealt with in from-5 to 10 minutes, instead of in 
30 minutes or so, as formerly. 

The self-cleaning smokebox has obviated the need 
for opening and cleaning out the smokebox, thus 
saving perhaps 10 to 45 minutes more in the turn- 
round time. In this type of smokebox, the direct path 
of the flue gases to the chimney is prevented by a 
baffle or diaphragm plate which is situated a short 
way in front of the tube place, blanking off the front 
portion of the smokebox except at the bottom, where 
it meets a horizontally extending baffle located at a 
height above the smokebox floor about equal to a 
quarter of the smokebox diameter. The horizontal 
baffle is perforated for the blast pipe. By this arrange- 
ment, the flue gases are forced to sweep down to the 
bottom of the smokebox, forwards across the floor and 
upwards to the chimney. The velocity of the gases is 
increased so much by these means that no solid matter 
is deposited. A wire mesh screen extends from the 
forward lip of the horizontal baffle up to the top of the 
smokebox and this prevents the escape of any excep- 
tionally large material through the chimney ; in effect, 
it is a spark-arrester. The baffles and other parts are 
readily detachable, so that they can be removed at 
intervals for inspection or repair. It is stated that 
they do not interfere in any way with the free steam- 
ing of the locomotive. 





UNION-DIESEL MARINE ENGINES.—We have received 
from Messrs. Porn and Dunwoody, Limited, Bear- 
gardens, Park-street, London, S.E.1, an illustrated leaflet 
describing the Union Diese] marine engine, type UDV 
50/66, for which they are sole concessionaires. The 
engine, which is of the four-stroke single-acting type, is 
made in sizes from three to eight cylinders and has an 
integral two-stage air compressor and duplicate circulat- 
ing water and bilge pumps. The output ranges from 
200 brake horse-power for the three-cylinder engine to 
540 brake horse-power for the eight-cylinder engine, in 
each case at a speed of 400 r.p.m. 
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THE PYE TELEVISION SYSTEM. 


Some few weeks ago we had an opportunity of 
seeing, at the Cambridge laboratory of Messrs. Pye, 
Limited, a demonstration of a new and interesting 
system of television, which, it is claimed, offers import- 
ant advantages in comparison with earlier systems. 
The special feature of the Pye Videosonic system, as 
it is called, is that both the picture and the accom- 
panying sound are broadcast on a single wavelength 
by the same transmitter, so that one of the two trans- 
mitters hitherto employed for the purpose is not 
required. As only one wavelength is necessary, the 
receiving set can be simplified and the di-pole type of 
receiving aerial usually employed can be designed to 
give a higher efficiency than can be obtained from an 
aerial which is required to pick up two transmissions 
differing by a metre or so in wavelength. Other 
obvious advantages arising from the use of a single 
wavelength are that there can be no interference 
between the sound and vision signals, and that an 
important economy in ether space results from the 
fact that no separate frequency allocation need be 
made for the sound channel. It is also claimed that the 
Videosonic system gives an excellent performance 
under conditions of severe interference, and another 
advantage is that automatic volume control can be 
used in connection with the sound reception. 

It is not permissible at present to publish full tech- 
nical details of the circuits used, but an indication of 
the general principles employed may be of interest. 
So far as the transmission and reception of the vision 
part of the programme is concerned, the Pye system is 
similar to that employed by the B.B.C. for the tele- 
vision broadcasts from Alexandra Palace before the 
war. In reception, it may be remembered, the picture 
is formed by an electron beam traversing the fluorescent 
screen of a cathode-ray tube in a series of closely 
spaced parallel lines. Variations in the intensity of 
the beam cause corresponding variations in brightness 
along the length of the lines, and as the spacing of the 
lines is not greatly different from their width a reason- 
ably good picture can be seen on the screen. There 
are 405 lines per picture and the individual pictures, 
or “ frames ”’ as they are called, appear on the screen 
25 times per second so that moving scenes can be 
depicted as in cinematography. When the electron 
beam has traversed the screen from left to right, say, 
it must be returned from right to left to commence the 
next line and the time available for the two traversals 
is approximately 0-0001 second, or 100yu sec. The 
return traverse, however, is much more rapid than the 
outward traverse which forms the picture, the latter 
occupying 90 sec. and the former 10 sec., and as 
the return traverse must not be visible on the screen 
no signal is transmitted during that part of the cycle, 
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MESSRS. PYE LIMITED, CAMBRIDGE. 
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Fie. 5. TELEvIsion Picture witH Sounp TRANSMISSION SUPERIMPOSED. 


so that the transmitter is idle for 10 per cent. of the 
total time that the broadcast is in progress. 

The foregoing characteristics can best be followed 
with reference to Figs. 1 and 2. In Fig. 1, the heavy 
lines AB, CD, and EF are those which form the 
picture, and the light lines B C, D E represent the return 
traversals, although these do not appear on the screen. 
The corresponding diagram, Fig. 2, shows, in the upper 
part, the variations in the intensity of the electron 
beam which forms the picture lines A B and C D, the 
idle time between them, during which the return 
traversal takes place, being represented by BC and 
DE. The lower part of Fig. 2 represents the modulated 
carrier wave, which, after rectification and amplifica- 
tion, produces the intensity variations in the beam of 
the cathode-ray tube. The traversals of the beam in 
the horizontal and vertical directions are produced 
by the time-base in the ordinary way, and the usual 
method of synchronisation is employed, so that neither 
need be referred to here. It has been necessary, 
however, to account for the idle time of the transmitter 
because it is this time which Messrs. Pye utilise for 
the transmission of the sound. 

For this purpose, a “ pulse,” similar to those of 
which much has been heard recently in connection 
with Radar, is transmitted between each pair of the 
lines used to form the picture when the transmitter 
would otherwise be idle, and the group of waves of 
which each pulse is composed is modulated to transmit 
the sound. Each pulse thus represents a very brief 
section of the sound transmission, but as 10,125 of 
these sections ate transmitted per second, the time 
interval between them is negligible and the sound 





part of the programme can be heard in its entirety by 
separating the sound pulses from the picture trans- 
mission at the receiver, and passing them to a filter 
circuit the output of which is amplified and used to 
operate a loud speaker. The pulses are shown in 
Fig. 4 interspersed between the parts of the transmis- 
sion corresponding to the lines which form the picture, 
but attention should be directed to a special feature 
ofthem. All, it will be noticed, are of the same height, 
indicating that each is of the same intensity, as far as 
the strength of the radio transmission is concerned, 
but the widths differ considerably, showing that the 
duration of the pulses varies. This has been made 
clearer by drawing the lower portions of the pulse 
diagrams to a larger scale in small circles beneath 
them. It will be seen from these enlarged parts that 
the duration of the pulses, in the case represented, ranges 
from 1 y» second to 5 yw seconds; tlieir mean value is 
3 seconds. It should now be explained that the 
duration of the pulses is determined by the height 
of the acoustic pressure wave above a certain datum 
at the time at which the pulse is transmitted. Thus, 
the duration of the pulses conveys both the frequency 
and the intensity of the sound. This relationship can 
be understood by examining Fig. 4 in conjunction 
with Fig. 3 aboveit. The sine wave in Fig. 3 represents 
a pure tone with a frequency of 2,000 cycles per second 
and the duration of each of the six pulses shown is 
proportional to the height above the datum line A B 
of the corresponding part of the sine wave. 

The form of the wave which results from the recep- 
tion in rapid succession of a series Of pulses each of 
different duration is illustrated in Fig. 5, in which 
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MAGNETIC FILTERS FOR COOLANT AND LUBRICATING OIL. 


MESSRS. PHILIPS INDUSTRIAL (PHILIPS LAMPS LIMITED), LONDON. 























Fic. 1. 


CooLant FItTeER ry WorkKING PosiriIon. 























Fie. 3. Luspricatrne-Orm FILTer. 


the sound transmission is seen superimposed on the 
television picture on the screen of a cathode-ray tube. 
In this illustration, the duration of a pulse is repre- 
sented by the horizontal distance between the straight 
line boundary on the left of the light area and the sine 
curve boundary on the right. The frequency, in this 
case 200 cycles per second, is shown by the vertical 
distance between the peaks of the sine wave and the 
amplitude, or loudness of the sound, by the horizontal 
distance between the crests and troughs of the sine wave. 
Incidentally, Fig. 5 shows how a transmission on the 
Pye system would be received on‘an ordinary television 
receiver as used by the reception of the B.B.C. trans- 
missions before the war. Such a receiver would 
obviously require modification to render it suitable for 
use with transmissions on the Pye system, but we 
understand that the necessary alterations could be 
effected at little cost. We are informed also that 
the cost of producing a Pye receiver would be materially 
lower than one for the reception of television and 
sound on two distinct wavelengths. It would be 
necessary to fit an additional panel to the transmitter, 
but obviously the resulting dual-purpose transmitter 
would be less costly to construct and maintain than 
two separate transmitters. 

Regarding possible future developments, we under- 








stand that the constant intensity of the sound pulses 
transmitted facilitates the provision of automatic 
gain contro! on the receiver and thus helps to reduce 
the effects of fading. It would be possible also to 
transmit two sound pulses in each idle period and thus to 
provide the two separate sound transmissions necessary 
to give “stereophonic ” sound. There is no difficulty 
in employing the system in conjunction with inter- 
laced scanning if that is employed at the transmitter. 
Finally, we may mention that we saw the demonstra- 
tion above referred to early in November, 1945, a 
radio transmission of speech and vision on the same 
wavelength being used. We were informed at the 
time that the whole of the apparatus employed had 
been constructed in a period of three months after 
the urgent war work of the firm had been completed. 





SALE OF MACHINE TOOLS, GLASGow.—Between 1,000 
and 1,500 machine tools will be on offer on the first day 
of an “on site” sale at Messrs. Rolls-Royce Limited, 
Hillington, near Glasgow, on Friday, February 8, at 
10 a.m. The sale is organised by the Machine-Tool Con- 
trol of the Ministry of Supply and the machines on offer 
can be inspected on and after February 8. The usual 
facilities for purchasers to obtain the assistance of ap- 
proved machine-tool merchants will be available. 





Fic. 2. Coonant Fitter in CLEANING PosiTION. 


MAGNETIC FILTERS FOR COOLANT 
AND LUBRICATING OIL. 


THE two pieces of filtering equipment shown in 
Figs. 1 to 3, are additions to the range of magnetic 
filters manufactured by Messrs. Philips Industrial 
(Philips Lamps Limited), Century House, Shaftesbury- 
avenue, London, W.C.2. The apparatus illustrated in 
Figs. 1 and 2 is for removing fine ferrous swarf from the 
coolant of machine tools. Before describing it, however, 
it should be noted that this particular service has 
already been catered for by Messrs. Philips Industrial 
in their static type of coolant filter, which was described 
and illustrated in ENGINEERING, vol. 154, page 466, 
(1942). In this filter the coolant flows over cages 
situated in a magnetic field, and the cages are removed 
periodically for cleaning the intercepted ferrous par- 
ticles from them. While quite satisfactory for many 
applications, the static filter has limitations ; when used 
with the large quantities of coolant discharged from, 
say, a grinding machine, the necessary cleaning opera- 
tions may be too frequent. In designing a new machine 
for this, and similar, duties, which will deal with up 
to 200 gallons of contaminated coolant per hour, Messrs. 
Philips Industrial decided that one requiring the 
employment of an electric motor driving moving parts 
was unnecessarily complicated, and they adopted for 
periodic discharge of the cleaned coolant an unstable 
tilting bucket, which is, of course, operated by the 
flow of the liquid itself. 

The filter is shown in its operating condition in 
Fig. 1, in which the tilting bucket is seen in its working 
position to receive the coolant from the sloping tray 
above it, the coolant, which is disch from the 
flattened nozzle visible on he right, being automatically 
cleansed of ferrous swarf before it flows into the bucket. 
In Fig. 2, the bucket has tilted over into the discharging 
position, and the tray is also tilted. The chute into 
which the bucket discharges is not shown in either 
illustration. Moreover, there is, normally, a hood 
shrouding the bucket to prevent splashing, but this 
has been removed in order to show the construction 
more clearly. The tray receiving the contaminated 
coolant is of brass or other non-ferrous material, 
and in its working position lies with the operative 
part of its under-surface in close contact with a large 
rectangular box containing a number of ‘“ Ticonal ” 
permanent magnets ; this box is partly visible in Fig. 1, 
but is more clearly shown in Fig. 2. As a result of this 
arrangement, the coolant flowing over the tray from the 
distributing nozzle has-to pass through a strong mag- 
netic field, which arrests the ferrous particles, the 
cleaned coolant then flowing over a weir at the end of 
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the tray and being guided thence into the bucket below. 
The tray is pivoted, roughly at its centre,so that it 
will tilt in the opposite direction to its working position. 
This tilting takes place when the bucket, having become 
filled with the cleaned coolant, overbalances and dis- 
charges. In doing so, it turns the shaft on which 
it is pivoted and pulls down the tray, as shown in 
Fig. 2, by means of a chain attached to the tray and 
a lever on the shaft. The tilting movement of the 
tray causes the ferrous swarf previously held on to the 
tray by the ic field to be released, so that it 
lies loosely on the surface. The movement also releases 
a small “ pool ” of the coolant held up by the weir so 
that it flows down the tray, from left to right in Fig. 2, 
and washes off the now non-adherent swarf into a 
tank or other receptacle, not shown. As soon as 
the bucket is empty, it swings back to its receiving 
position by the action of gravity, the tray also returning 
to the working position. The cycle is thus automatic. 
Some contaminated coolant is, of course, discharged 
at each cycle and this has to be made up, but it is not 
necessarily wasted, as the greater part of it can be 
recovered by allowing the swarf to settle out in the 
“ wash ” receiving tank. 

The apparatus is most simply installed where it is 
possible to place it so that the coolant from the machine 
will flow by gravity into the distribufing nozzle and so 
that the bucket will discharge into the coolant tank 
of the machine. There is not, however, always suffi- 
cient head room to fit the filter in this manner, and an 
alternative method of installing it has proved practic- 
able. In this the circulating pump and fitti is 
removed from the machine tool concerned and 
in a separate tank at a suitable height to receive the 
spill from the bucket, from which tank the coolant is 
recirculated. The supply to the tray is by gravity flow 
from the settling tank of the machine. There are other 
ways of installing the magnetic filter but, since indivi- 
dual cases often vary considerably, it is impracticable 
to refer to all of them here. At the same time, one 
general point should receive attention. The fre- 
quency of tilting is not invariable, since the amount 
of swarf to be removed may at times be small compared 
with the volume of the coolant and u wastage 
would then occur. The bottom of the bucket is there- 
fore fitted with a small cock which discharges into the 
channel leading to the coolant tank. By opening 
this cock, more or less, the rate of filling can be varied 
as required and, consequently, the frequency with 
which the tilting takes place. The tilting movement 
is relatively rapid, since the bucket is held in its 
upright position by a small magnet. The over- 
turning force therefore continually increases with 
the filling of the bucket until it is sufficient to overcome 
the attraction of the magnet and the tilting movement 
therefore takes place more suddenly than it would do 
otherwise. For higher rates of flow than the 200 gallons 
per hour mentioned above, the machine described can 
be used as a by-pass filter, though larger machines can 
be supplied. 

The device shown in Fig. 3, on page 105, is a magnetic 
filter for the lubricating oil of a machine or engine 
fitted with a circulating system, and is combined with 
a window to show whether or not the oil is flowing. 
The device, which is known as the “ Filtricator,” has a 
maximum see Sou about 50 gallons per hour. It is 
normally fitted above the oil sump, the incoming oil 
entering by a nipple screwed } in. gas and, after passing 
the filter, escaping to the sump. The body of the filter, 
seen on the left, is a light-alloy casting measuring 3 in. 
high by 2} in. wide and 3 in. from front to back. The 
observation window fitted in the front opens into a 
chamber lined with white enamel, which enables the 
flow of even very clear oil to be observed. The top 
of the body is screwed to take the plug seen on the 
right, and this plug carries a powerful ‘“ Ticonal ” 
permanent magnet. The magnet is surrounded by 
the mild-steel cage seen in the centre of Fig. 3. Any 
ferrous particles are trapped in the narrow air gaps of 
the cage which lies in the magnetic field. In order to 
remove the intercepted particles the cap is unscrewed 
and the magnet and cage removed. The cage is then 
slipped off the magnet and since it is out of the magnetic 
field the ferrous accumulations are easily washed off. 





SHIPBUILDING CONFERENCE MISSION TO SOUTH 
AMERICA.—At the request of the President of the Board 
ef Trade, the Shipbuilding Conference have arranged 
to send a mission, fully representative of the entire 
United Kingdom shipbuilding industry, to visit Argen- 
tine, Brazil, Chile, Peru, and Uruguay. The members are 
expected to leave this country during the present month. 
The mission will be led by Sir Wilfrid Ayre, and the other 
members will be Mr. Richard Dunston, Mr. J. Ramsay 
Gebbie, Mr. P. S. Johnson, Mr. H. Pearson Lobnitz, Sir 
Stephen J. Pigott, and Mr. J. W. Stephenson, President 
of the Confederation of Shipbuilding and Engineering 
Unions. Mr. V. W. Hatton, of the Department of Over- 
seas Trade, will accompany the mission as secretary. 


INSTITUTION ELECTIONS. 


INsTITUTION OF CrvIL ENGINEERS. 


Associate Member.—Douglas William Allan, Edgware, 
Middx. ; William Andrew, B.Sc. (Eng.) (Lond.), Camp- 
beltown, Argyll ; Ronald Nathan Arnold, D.Sc. (Glas.), 
Ph.D. (Sheffield), M.S. (Illinois), Swansea; Kenneth 
Charles Arthur Ashby, Folkestone ; Leslie Gomarsall 
Ashcroft, Live 1; Gordon Bainbridge, London, 
W.13; Hubert Grenville Barnes, B.Sc. (Eng.) (Lond.) 
Isleworth, Middx. ; Eric Arthur Joseph Barnett, B.Sc. 
(Eng.) (Lond.), London, S.W.18; Patrick Niall Gerard 
Barrett, B.E. (National), Liverpool; Raymond Frank 
Barrett, Great Yarmouth ; Austin Bernard Beardmore, 
Coalville, Leicester ; Stanley Frederick Bell, Bedford ; 
Percy Edington Bennett, B.Sc. (Witwatersrand), Salis- 
bury, S. Rhodesia ; Francis John Biddick, B.Sc. (Eng.) 
(Lond.), London, S.E.24; Percival Lionel Boucher, 
Ph.D., B.Sc. (Eng.) (Lond.), Troon, Ayrshire; David 
Geekie Braid, B.Sc. (Glas.), Liverpool ; Mathie Wallace 
Bryce, B.Sc. (Glas.), Auchinleck, Ayrshire; Robert 
Barlow Butterworth, B.Eng. (L’pool), Stoke-on-Trent ; 
Charles Leslie Caine, B.Eng. (Sheffield), Kimberworth, 
Rotherham ; Roy Frederick Caple, Tewkesbury, Glos. ; 
Alan Charles William Vincent Clarke, Ph.D., B.Sc. 
(Eng.) (Lond.), London N.W.2 ; Frank Pierson Clayton, 
Settle, Yorks; Douglas Sherred Clifford, London, 
8.W.1; Thomas Coates, M.Sc. Tech. (Manch.), Bacup; 
Lancs.; Richard Norman Collins, B.Sc. (B’fast), 
Belfast, N. Ireland ; Thomas William Collins, Hi 
Green, nr. Wigan; Dermott Cecil Coyle, B.E. (Na- 
tional), Dublin ; William Edgar Davies, B.Sc. (Wales), 
Swansea ; Leonard Duncan Dickinson, Leeds; Arthur 
Edward Dunn, Abbots Langley, Herts. ; Harold Wynn 
Edwards, Letchworth, Herts.; Leonhard Julius 
Eichelgrun, London, N.W.11; Gwyn Elias, B.Se 
(Marich.), London, E.C.1; Leslie David Evans, B.Sc. 
(Eng.) (Lond.), Swansea; Arthur Willis Fitz, B.Eng. 
(Sheffield), Staveley, Chesterfield, Derbyshire ; Stewart 
Baxter Forbes, Jos, N. Nigeria; Ibrahim Galal-el- 
Din, B.Se. (D’ham), Bristol; Rudolph Glossop, B.Sc. 
(Lond.), London, 8.W.1; Richard Frederick Godman, 
London, 8.E.4; Harold Goodman, B.Sc. (Witwaters- 
rand), Johannesburg, S. Africa; James Campbell 
Grassie, D.Sc. (A’deen), B.Sc. (Glas.), Aberdeen ; 
Howard Gladwin Griffiths, Oxford; Ivor Owen Grif- 
fiths, Three Mile Cross, nr. Reading; Robert Paxton 
Haines, Addiscombe, Surrey ; Edward Primrose Ham- 
bleton, B.E. (N.Z.), Karachi, India; Basil Hardaker, 
Plymouth; John Frederick Hayes, Ruislip, Middx. ; 
Frank Higginbottom, B.Sc. (Manch.), Middleton, Man- 
chester; Sydney Cecil Hoxey, M.Se. (Eng.) (Lond.), 
Grahamstown, C.P., S. Africa; Fred Yolland James, 
Rosyth, Dunfermline, Fife; Harold John James, 
Stobswood, nr. Morpeth; Frederick William Osborn 
Jones, B.E. (N.Z.\, Wellington, N.Z.; Jack Edward 
Jones, Chelmsford; Robert Edmund Jones, B.Sc. 
(Cape Town), Cape Town, 8S. Africa; Charles Edwin 
Karunaratne, Nugegoda, Ceylon; Frederick Leon 
Kassel, London, N.2.; Harold George Keefe, London 
W.3; Peter Boothby Kenyon, B.A. (Cantab.), London, 
W.C.1; Gordon Smith Laing, B.Sc. (A’deen), W. Cults 
Aberdeenshire; Lynn Arthur Clairs Letch, B.E. (W 
Australia), Perth, W. Australia; Jack Lilley, Man- 
chester; David Linley, Corby, Kettering. 





BOOKS RECEIVED. 


United States Bureau of Standards. Miscellaneous Publi- 
cation No. M181. Jar Rings for Use in Home Canning : 
Their Testing and a Proposed Specification. By ROLLA 
H. TayLor and others. Superintendent of Documents, 
U.S. Government Printing Office, Washington 25, 
D.C., U.S.A. [Price 10 cents.] 

Petroleum at War. Reprinted from The Petroleum Times. 
“The Petroleum Times ” Offices, Brettenham House, 


Lancaster-place, Strand, London, W.C.2. [Price 4s., 
post free.) 
Ingeniervidenskabelige Skrifter. No. 1. <Atomization. 


Investigations on the Andersen Atomizer Carried out in 
the Laboratory of Technical Physics at the Royal Tech- 
nical College, Copenhagen, 1940-41. By JuL. Hart- 
MANN, in co-operation with K. AGERSTED and FREIMUT 
Lazarus. No. 2. The Large Capacity Jet-Wave 
Commutator. An Account of Its Constructional Develop- 
ment During the Years 1930-1941. I. Investigations 
on the Design and the Reliability. By JUL. HARTMANN 
and L. LecsrruPp JENSEN. Jul. Hartmann, The 
Hartmann Rectifier Co., Copenhagen, Denmark. 

The Transport Situation in Europe. No. 2. November, 
1945. Compiled by the EUROPEAN CENTRAL INLAND 
TRANSPORT ORGANISATION. The Information Section, 
European Central Inland Transport Organisation, 40, 
Grosvenor-square, London, W.1. [Price 5s. net.] 

Through the Backbone of England. Woodhead Railway 
Tunnel Centenary, with an Account of the Canal and 
Railway Tunnels at the Standedge, Yorkshire. Second 
edition. By STANLEY CHADWICK. The Venturers 
Press, 5, Gramfield-road, Crosland Moor, Huddersfield. 
[Price 1s. net.] 








PERSONAL, 


Consequent upon the death of Mr. C. E. Farrsury, 
late Chief Mechanical and Electrical Engineer, London 
Midland and Scottish Railway, Mr. H. G. IvatrT has 
been appointed Chief Mechanical Engineer; Mr. R. C., 
BonD, Mechanical Engineer, Locomotive Works; Mr. 
E. Pueson, Mechanical Engineer, Carriages and Wagons ; 
and Mr. F. A. HARPER, Mechanical Engineer (Electrica|), 


Mr. HENRY WOODALL, chairman and managing direc- 
tor of the Tottenham and District Gas Company, Woodall 
House, 658, Lordship-lane, London, N,22, has resigned 
his office as managing director, but. retains his seat on 
the board as chairman, Cot. H. C. Smits, C.B.E., D.L., 
M.Inst.C.E., and Lt.-Co,, E. C. WoopaLt, 0O.B.E., 
have been appointed managing d . Mr. W. 
HAWKYARD, who entered the service of the company in 
1927 and was appointed deputy engineer in 1945, has 
been appointed chief engineer. . 


Mr. L. W. Smiru has recently retired from the position 
of managing director of Messrs. Elliott Brothers (London), 
Limited, Century Works, Lewisham, London, 8.E.13. 
He had been connected with the firm for forty-two years, 
and had beer managing director since 1933. Mr.G. K. R. 
LEE has been appointed to succeed Mr. Smith. 


Mr. E. R. Davies, F.Inst.P., director of research, 
Kodak Limited, has been appointed honorary treasurer 
of the Institute of Physics, in succession to the late 
Magsor C. E. S. PHILLIPs. 


Masor NoRMAN LoNG-Brown, M.A., LL.B., has been 
appointed secretary of the Institution of Heating and 
Ventilating Engineers, 72-74, Victoria-street, S.W.1. 


Mr. W. H. Hicervsornam, chairman of Messrs. 
Edgar Allen and Company, Limited, Imperial Steel 
Works, Sheffield, 9, has been elected a member of the 
first committee to carry on the Sheffield Group of the 
Industrial-Applications Section of the Royal Statistical 
Society. 

Mr. Pamir RUNCIMMAN and Mr. Dan LUKE have been 
re-elected chairman and vice-chairman, respectively, 
of the London Deep Sea Tramp Shipowners’ Associatior 
for 1946. They have held these offices since the Associa- 
tion was formally constituted in July, 1944. 


Mr. F. M. MEYNELL has been appointed the Director 
of the Cement and Concrete Association, 52, Grosvenor- 
gardens, London, 8.W.1. Mr. Meynell is among those 
designated for the honour of a knighthood in the New 
Year Honours List. 


Mr. Nrets Matueson, F.Inst.P., for some time 
technical director of Le Grand, Sutcliff and Gell, Limited, 
has been appointed technical sales director to the newly- 
formed British Oilfield Equipment Company, Limited, 
28, Victoria-street, London, S.W.1. 

ENGINEER LiEvuT.-Cpor. J. G. B, Sams, R.N. (ret.), 
has resigned his appointment as Inspecting Officer for the 
Chief Inspector of Armaments, Mjnistry of Supply, and 
has taken up the London agency for the Peterborough 
Die Casting and Macliine Company, Limited, makers of 
aluminium and zinc-alloy castings, and for Messrs. Ellis 
Brothers (Leicester), Limited, manufacturers of non- 
mechanical ventilation apparatus and floor and tile- 
grinding plant. Engineer Lieut.-Cdr. Sams has an 
office at 47, Victoria-street, London, 8.W.1. 

Mr. W. H. McFapzean has been appointed to the 
board of British Insulated»Callender’s Cables, Limited, 
and will carry out-executive duties as manager (financial), 
controlling, inter alia, the secretarial and financial divi- 
sions of the company’s organisation. Mr. F. V. THOMP- 
son has been made secretary of the company. 


The Ministry of Fuel and Power announce that Mr. 
Joun CoLTHART has been appointed to be a member 
of the Board of Mining Examinations in place of the late 
Mr. ALEXANDER SLOAN, M.P: 

THE Roores Group oF COMPANIES announce that the 
manufacture of Sunbeam-Talbot motor cars, hitherto 
coaducted at Barlby-road, Kensington, London, W.10, 
is to be transferred to the Ryton-on-Dunsmore shadow 
factory, near Coventry, recently taken over by the Group 
from the Government. The Barlby-road factory will 
eventually be the London export and engineering head- 
quarters of the Rootes organisation. 


The name of the INSTITUTION OF AUTOMOBILE ENGI- 
NEERS RESEARCH DEPARTMENT has been changed to the 
Moror INDUSTRY RESEARCH ASSOCIATION, Great West- 
road, Brentford, Middx. (Telephone: EALing 4741.) 





CLEARING PRESSES TO BE MADE EN NEWCASTLE: 
ERRATUM.—On page 82, ante, we gave some particulars 
of an arrangement entered into between the Rockwell 
Machine Tool Company, Limited, Messrs. Vickers-Arm- 
strongs Limited, and the Clearing Machine Corporation, 
of Chicago, whereby a wide range of Clearing products 
will be manufactured at Newcastle-upon-Tyne. We are 
now informed that the range of the capacity of the 
mechanical and hydraulic presses should be from 200 
tons to 5,000 tons, and not 500 tons as printed in the last 
line but one of our paragraph, 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish l.~-Makers have been experiencing further 
difficulties owing to shortage of fuel, Hallside Works 
have been closed down owing to the need to conserve such 
fuel as can be obtained and use it for the greatest pos- 
sible amount of production in the other works of the firm. 
At the same time, it is learned that the overhaul of the 
plant is to proceed, with the intention of re-opening the 
works when circumstances permit. Pig-iron is in normal 
supply ; the improved tonnages of high-grade ore are 
greatly assisting the position, particularly in view of the 
growing shortage of coal for smelting purposes. Steel 
scrap is still adequate to meet steelmakers’ requirements. 

Scottish Coal,—The recent cold spell has thrown a 
heavy strain on the greatly-reduced output. House- 
holders were deprived of a substantia) proportion of their 
limited supply, and ultimately it was found necessary 
to divert railway coal to relieve the pésition. Merchants 
have disposed of their supplies during the past fortnight, 
and have had only a fraction of their usual tonnage to 
meet the present demands. The position was reflected 
in a heavy increase In gas and electricity consumption, 
and the position of producers quickly became critical, 
stocks being down in most cases to a few days’ reserve. 
The cut imposed on industrial contracts and orders, 
which the collieries carried out conscientiously, made 
some improverment, but not sufficient to make an appre- 
ciable contribution to stocks, which are still perilously 
low. Opencast coal has proved usefuj to many merchants 
and depots. Steelworks are still very short of fuel.. The 
output of coal in Scotland during December was 445,300 
tons a week compared with 435,600 tons in November, 
and 453,100 tons in December, 1944. 





NOTES FROM THE SOUTH-WEST. 
CaRbDIFF, Wednesday. 

The Welsh Coal Trade.—The suggestion that, in order 
to free some of the better grades of South Wales coals 

r export so as to maintain the district’s goodwill among 
its former customers, some German coal should be im- 
ported into this country for use in the inland market 
has found a good deal of support locally during the past 
week. Dealing with the French trade in a lecture to 
members of the Cardiff Chamber of Commerce, Mr. H. 
Lyn Jones, director of a local exporting firm and a 
member of the British Economic Mission in France and 
North Africa, called attention to the threat to the coal 
export trade from America. The United States had 
increased its coal production during the war and would 
endeavour to maintain the markets. At present, France 
was taking about 10,000,000 tons of coal per annum, of 
which the British share was about 90,000 tons a month 
or roughly one-tenth of the quantities delivered in the 
pre-war years. The United States, however, was sending 
about 450,000 tons a month, and Germany 350,000 tons. 
Pointing out that it might be difficult to regain this 
trade, Mr, Jones suggested that we should send at least 
token shipments of best coals in order to maintain good- 
will. With productions still well below the “average 
reached last November, however, there seems little 
prospect of local mines having any of the better grades 
to spare for shipment. In order to provide that coal, 
therefore, the proposal that German ¢bals be imported 
into this country has found renewed support locally. 
There has been a sustained home demand on the steam- 
coal market during the week, but supplies have not 
been easy to arrange as most producers held very heavy 
commitments for some months ahead. All the large 
coals were wel] sold forward and remained firm, while 
the sized and bituminous smalls were practically un- 
obtainable and commanded high values. Cokes and 
patent fuel were in demand on the home market. 

Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, there was no change in the tin-plate 
industry. A firm tone prevailed as the demand was well 
maintained, although the volume of business transacted 
was not large, Makers have not been able to increase 
their production to any appreciable extent as demobilised 
and directed men appear to be reluctant to return to the 
industry. Steel sheets continued to ve an active 
demand and as makers are heavily , they are 
unable to cope with the orders offered them. Iron and 
steel scrap is in good, steady demand. 





NoRTH-East COAST EXHIBITION.—The opening cere- 
mony of the North-East Coast Exhibition of Scientific 
and Engineering Inspection Equipment, particulars of 
which were given on ‘page 39, ante, will take place at the 
Newe House, Pilgrim-street, Newcastle-upopn-Tyne, at 
2.30 p.m., on February-12. The Lord Mayor of New- 
castle will preside and the speaker will be Sir Charles G. 
Darwin, K.B.E., D.Se., F.R.S. After the opening cere- 
mony the party will visit the exhibition in the Hussars’ 
Drill Hall, Northumberland-road. The exhibition closes 
on Friday, February 22. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation—Increased activity at North-East 
Coast iron- and steel-producing plants is noticeable, 
but the steady addition to the tonnage output is not 
sufficient to meet the ever-growing demands. Both 
home and export buyers are anxious to obtain supplies. 
Overseas customers are pressing for larger deliveries, 
but. the extent of home requirements is limiting the 
quantities that can be released for shipment. Recon- 
struction work is absorbing large quantities of material 
as also are the requirements of the shipbuilding, engineer- 
ing, coal-miring and other industries. Satisfactory 
imports of high-grade foreign iron ore are reaching Tees- 
side and native ironstone is in ample supply. Certain 
grades of pig iron are required in i d quantities and 
home-produced semi-finished steel is considerably below 
current requirements. Plants producing finished steel 
are very busy. 

Noundry and Basic Iron.—Founders have extensive 
orders for light castings and are calling for a substantial 
increase in supplies of high-phosphorus iron. The make 
of Cleveland foundry pig is still meagre and the large 
deliveries of Midland brands reaching this area are not 
quite sufficient for requirements. The output of basic 
iron is sufficient for the local users, but leaves none for 
disposal elsewhere. 


Hematite, Low-Phosphorus and Refined Iron.—The 
distribution of East Coast hematite is more satisfactory 
than has been the case for some time. The parcels 
available, however, are steadily absorbed by the require- 
ments of home consumers and merchants are unable to 
meet the demands of overseas customers owing to the 
difficulty in obtaining export licences. Outpute of low- 
and medium-phosphorus grades of iron are adequate for 
the requirements of the engineering foundries and the 
production of refined iron is steadily taken up. 


Manufactured Iron and Steel.—Conditions in the semi- 
finished iron and steel industry show little change. 
Supplies of semi-finished iron are able to meet the 
increased demand, but there is still an inconvenient 
shortage of steel semies. The large production of billets, 
blooms and steel bars is far from sufficient for the heavy 
requirements of the re-rollers and the promised substantial 
imports from overseas will be very welcome. Finished 
iron works are turning out an increasing tonnage and 
finished-steel works have a great deal of work in hand. 
There are heavy accumulations of orders for sheets, and 
plate and light-section makers have good bookings ; 
manufacturers of heavy joists are better employed than 
they have been for some months past. Producers of 
rails, points, crossings and railway chairs are very busily 
employed, as also are firms turning out pit props, roofings 
and other colliery requisites. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—aA little more work is being received 
for the heavy-steel departments, to take the place of 
armaments orders, but there is room for further business 
from the engineering and allied industries. The realisa- 
tion that the fuel situation is likely to be serious for some 
time is givigg an impetus to inquiries for central-heating 
and air-conditioning installations, orders for which are 
encouraging. More unskilled labour is reaching steel 
and tool works, but much more is needed. The main 
problem of delivery cannot be solved because of the 
continued scarcity of skilled labour. In the lighter 
departments, manufacturers are trying to recruit more 
women workers, who did very good work in the shell 
r shops, and other departments of light engineering during 
the war. Orders continue to reach the tool factories, 
which, however, need much more skilled labour if the 
heavy arrears are to be worked off in a reasonable time. 
Steel foundries are very short of skilled labour, but the 
iron foundries are now much better placed. 

South Yorkshire Coal Trade.—Supplies are extremely 
short, and foggy weather has hindered the movements of 
coal and empty-wagon trains. The domestic user is 
the most severely hit, as for a long time house-coal has 
been appropriated for other sections of the market. 
Railway demands are heavier, as also are those for electric 
power stations, which use outcrop coal largely. 





MEMORIAL SERVICE TO ENGINEERS, WESTMINSTER 
ABRBEY.—At the request of the Councils of the Institu- 
tions of Civil, Mechanical and Electrical Engineers, the 
Dean of Westminster has consented to arrange a joint 
Memorial Service, at Westminster Abbey, in memory of 
those members who lost their lives by enemy action in 
the war of 1939-45. The date fixed for the service is 
Thursday, February 21, at 12 noon, and members who 
wish to be present should apply to the secretaries of their 
respective Institutions for tickets of admission before 
February 7. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Students’ Section: Saturday, February 2, 2.30 
p.m., Engineers’ Club, Manchester. “‘ Measurement and 
Reduction of Noise,” by Dr. A. J. King. South Midland 
Centre: Monday, February 4, 6 p.m., James Watt 
Institute, Birmingham. ‘‘ Notes on Transformer Prac- 
tice, with Reference to Standardisation,” by Mr. A. G. 
Ellis. Mersey and North Wales Centre: Monday, Feb- 
ruary 4, 6 p.m., Royal Institution, Colquitt-street, Liver- 
pool. ‘‘ A Standard of Frequency and Its Applications,” 
by Messrs. C. F. Booth and F. J. M. Laver. Radio 
Section: Wednesday, February 6, 5.30 p.m., Victoria- 
embankment, W.C.2. ‘“ Design of the Communication- 
Type Receiver,” by Dr. G. L. Grisdale and Mr. R. B. 
Armstrong. Institution: Thursday, February 7, 5.30 
p.m., Victoria-embankment, W.C.2. “ Legislation and 
Electricity Supply to Consumers,”’ by Mr. W. Fennell. 

JUNIOR INSTITUTION OF ENGINEERS.—WNorth-W estern 
Section: Saturday, February 2, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. “ Electronic Control,” by Mr. H. 
Smethurst. Midland Section: Wednesday, February 6, 
6.30 p.m., James Watt Institute, Birmingham. ‘“ Ex- 
moor,” by Mr. F. W. Lawton. Institution: Friday, 
February 8, 6.30 p.m., 39, Victoria-street,S.W.1. “‘ Bear- 
ing Capacity of Foundations,” by Mr. S. J. Button. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Lancashire 
Branch; Saturday, February 2, 3 p.m., Engineer’s Club, 
Manchester. ‘“‘ Technical Records in the Foundry,” by 
Mr. R. D. Lawrie. Also at Scottish Branch: Saturday, 
February 9,3 p.m., Royal Technical College, Glasgow. 
W.R. of Yorkshire Branch: Saturday, February 9, 6.30 
p.m., Technical College, Bradford. “‘ Opportunities for 
Foundry Technicians in India,’”’ by Mr. J. Blakiston. 

RoyaL Society or ArtTs.—Monday, February 4, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. Cantor 
Lecture III. “‘ High-Speed Flight,”’ by Dr. 8. G. Hooker. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Branch: Monday, February 4, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. Thomas Lowe Gray 
Lecture: “‘ Recent Developments in Alternating-Current 
Turbo-Electric Ship Propulsion,”” by Mr. G. O. Watson. 
Also at North-Western Branch : Wednesday, February 6, 
6 p.m., Municipal Annexe, Dale-street, Liverpool. Meet- 
ing with LIVERPOOL ENGINEERING Society. Also at 
Scottish Branch: Thursday, February 7, 7.30 p.m., 
Royal Technical College, Glasgow. (Meeting with Insti- 
TUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.) 
Friday, February 8, 7.45 p.m., Robert Gordon’s College, 
Aberdeen. Saturday, February 9, 7.15 p.m., Technical 
College, Dundee. Institution: Friday, February 8, 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. Dis- 
cussion : “ Let’s Talk of Troubles.” 

INSTITUTION OF PRODUCTION ENGINEERS.— Yorkshire 
Section: Monday, February 4,7 p.m., Hotel Metropole, 
Leeds. “‘ Surface Treatment by Electrolysis,’’ by Mr. 
A. F. Brockington. Leicester Section: Thursday, Feb- 
ruary 7, 7 p.m., College of Technology, Leicester. ‘“‘ Cold 
Heading and Thread Rolling,” by Mr. T. C. Parker. 

INSTITUTE OF TRANSPORT.—Tuesday, February 5, 
12.45 p.m., Connaught Rooms, Great Queen-street, W.C.2. 
Luncheon. Address by Rt. Hon. Lord Catto. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Feb- 
ruary 5, 5.30 p.m., Great George-street, S.W,1. ‘“ Train- 
ing Works in the Rupnarain River in Bengal,”’ by Sir 
Claude Inglis. 

INSTITUTION OF AUTOMOBILE ENG: .—Tuesday, 
February 5, 5.30 p.m., Institution of Mechanical Engi- 
neers, St. James’s Park, 8.W.1. “ Aluminium and the 
Automobile Engineer,” by Dr. E. G. West. 

HULL CHEMICAL AND ENGINEERING SOcCIETY.—Tues- 
day, February 5, 7.30 p.m., Regal Cinema, Hull. “ Civil 
Engineering in Municipal Practice,” by Mr. W. Morris. 

INSTITUTE OF FUEL.—Wednesday, February 6, 6 p.m., 
Institution of Mechanical Engineers, Storey’s-gate, S.W.1. 
** Utilisation of Waste Heat in Metallurgical Furnaces,” 
by Mr. E. C. Evans. 

NortH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, February 8, 6 p.m., Literary 
and Philosophical Society, Newcastle-upon-Tyne. ‘‘ Gas 
Turbine Development for Aircraft Propulsion,” by Dr. 
S. G. Hooker. 

West OF SCOTLAND IRON AND STEEL INSTITUTE.— 
Friday, February 8, 6.30 p.m., 39, Elmbank-crescent, 
Glasgow. ‘“ Ingot Moulds,” by Mr. N. H. Bacon. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
February 8, 6.45 p.m., Engineers’ Club, Manchester. 
“ Rubber and Engineering,” by Mr. W, H. Reece. 

INSTITUTE OF WELDING.—Birmingham Branch: Fri- 
day, February 8, 7 p.m., James Watt Institute, Bir- 
mingham. “The Bronze Welding of Cast Iron,” by Mr. 





G. G. Musted. 
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35 « 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMrie Bar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ............... £3 5 0 
For Canada— 
Thin paper copies ........ £218 6 
Thick paper copies ............ 3 3 0 
For all other places abroad— 
Thin paper copies ................ £3 3 0 
Thick paper copies ............ £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in, deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 

i of “ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and le. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME FOR RECEIPT oF ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

se Copy * instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves responsible 


for advertisers” blocks left in their possession for more 
than two years. 
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THE L.M.S. RAILWAY’S 
TURBINE LOCOMOTIVE. 


Tue stir that was caused by the first appearance 
on the London, Midland and Scottish Railway of 
Sir William Stanier’s 4-6-2 non-condensing turbine 
locomotive No. 6202 remains such a vivid memory 
that we must confess to some astonishment at being 
reminded, by the paper presented by Mr. R. C. 
Bond to the Institution of Locomotive Engineers, 
on January 30, that this interesting event in British 
railway history occurred more than ten years ago. 
Such is the distorting influence of six years of war. 
The fact is there, however; No. 6202 went into 
service in June, 1935, and has now completed 
the respectable total of more than 300,000 miles 
in main-line express passenger service, principally 
between London and Liverpool, making this round 
trip—a matter of 395 miles—in the day, with loads 
ranging from 360 tons to nearly 500 tons behind the 
tender, Mr. Bond’s paper, entitled “Ten Years’ 
Experience with the L.M.S. 4-6-2 Non-Condensing 
Turbine Locomotive No. 6202,” is probably unique 
as a record of the service operation of a locomotive 
of this type and must rank, technically, as one of 
the most valuable contributions to the literature 
of this branch of mechanical engineering. 

The idea of a steam-turbine drive for a locomotive 
has intrigued many designers and, in the aggregate, 
must have involved them and their supporters in 
an impressive expenditure. The Reid-Ramsay 
turbo-electric engine, built by the North British 
Locomotive Company, made intermittent appear- 
ances on several occasions. The Armstrong-Whit- 
worth engine, which was.a feature of the British 
Empire Exhibition at Wembley in 1924, had been 


Railway in the previous year, though with no 
marked success ; and the engine with a Ljiingstrom 
turbine, built by Messrs. Beyer, Peacock and 
Company in 1928, though it was run experimentally 
for several months on the L.M.S. Railway, also 
failed to shake the dominance of the reciprocating 
type. As Mr. Bond emphasised, however, the lack 
of success with these engines was not attributable 
to the use of a steam turbine, but to the compli- 
cations introduced by the condensers, resulting in 
decreased availability by comparison with engines 





of orthodox type, and increased expenditure on 





run experimentally on the Lancashire and Yorkshire pensed 





repairs and maintenance. The last-mentioned item 
would have been lessened in time, no doubt, when 
familiarity brought improved efficiency in tackling 
the work of overhaul; but the complication, and 


00 | its attendant high first cost, would remain, and these 


disadvantages have been generally found, both here 
and on the Continent, in similar circumstances, too 


3 heavy a price to pay for the greater thermal effici- 


ency of the condensing turbine locomotive. 
The non-condensing turbine plant, however, was 
ised to have greater possibilities, and this was 
demonstrated effectively in Sweden by the Ljiing- 
strom Company, whose turbine locomotives have 
been running on the Grangesberg-Oxelésund line 
since 1932. This type of engine, which has the 
2-8-0 wheel arrangement, is substantially similar to 
the corresponding reciprocating 2-8-0 class except 
that the turbine drives the coupled wheels through 
triple-reduction gearing and a jack shaft. As it has 
an important place in the ancestry of the L.MS. 
engine, No. 6202, the main particulars may be 
quoted, as they were given by Mr. Bond. With a 
boiler pressure of 185 lb. per square inch and a 
weight of 72 tons on the coupled wheels (115-5 tons 
being the total weight in working order), the engine 
gives.a tractive effort of some 47,000 lb. and has a 
maximum operating speed of 43} miles an hour. 
The power output at the rail is 1,270 h.p. at 27 miles 
an hour; and dynamometer-car trials with trains 
weighing 1,500 tons showed savings of 7-26 per cent. 
in coal and 14-9 per cent. in water consumption, 
compared with the reciprocating engines. The tur- 
bine locomotive developed a steady maximum draw- 
bar pull of 21-6 tons (giving a factor of adhesion of 
3-3) as against a maximum of 17 tons, under similar 
conditions with the ordinary engines. Re ta- 
tives of the L.M.S. Railway and of the Metropolitan- 
Vickers Electrical Company who saw the engine in 
service, said Mr. Bond, “‘ formed a most favourable 
opinion of its performance ; and, in due course, Sir 
William Stanier invited the Metropolitan-Vickers 
Company and the Ljiingstrom Company to colla- 
borate with him in designing a 4-6-2 non-condensing 
express engine, generally comparable in power 
with the Princess Royal class. 

We published a general description of the 
‘*Turbomotive ’’ in our 140th volume (1935) and 
dealt separately, in the same volume, with the Tim- 
ken roller bearings, fitted to all axles of the engine 
and tender. Various modifications have been in- 
troduced since the engine first went into service, 
notably in the design of the blast pipe and the forced- 
lubrication arrangements. The main features of 
the design have not been altered, however, and 
the satisfactory performance must be regarded, 
therefore, as a tribute to the care with which the 
details were worked out and to the excellence of 
the construction. There were some “teething 
troubles,”’ of course, but this was only to be expected 
in an engine having so many points of novelty. 

The fact that war conditions have prevailed 
for much more than half of the engine’s life has had 
unfortunate effects on its availability, and allowance 
must be made for this in considering its performance. 
For nearly two years, after the outbreak of war, the 
engine was laid up, but the increasing demand for 
locomotive power in 1941 led to its re-appearance ; 
but pressure on the shop facilities of the railway 
and of the Metropolitan-Vickers Company caused 
its periodical overhauls to take much longer than 
would have been the case in normal times, so that 
its availability suffered further from causes which 
were in no way related to the design. As Mr. Bond 
admitted, also, lack of experience with the turbine 
drive tended towards extra caution in making 
inspections, some of which might have been dis- 
with in the light of wider knowledge. . In 
1936, 1937 and 1938, however, the turbine engine 
averaged 54,205 miles per annum, with a maximum 
of 73,268 miles in 1936, which compares with a 
peace-time performance of the Princess Royal class 
of approximately 80,000 miles per annum. 

Prolonged tests with a dynamometer car showed 
that the turbine locomotive was fully capable of 
working in company with the Princess Royal and 
Coronation classes, and that its speed uphill was 
often faster; though, as Mr. Bond indicated, this 
might have been due to its relative lack of sensitivity 
in control, the limited number of steam nozzles 
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(six for ahead running) giving a step-by-step regu- 

lation which occasionally might be a disadvantage 
compared with the more sensitive control afforded 
by the reversing gear of a reciprocating locomotive. 
The water-consumption figures tended to be high, 
but this was partly the result of trouble with the 
exhaust-steam injector, which necessitated the 
use of the live-steam injector for long periods. 
Sufficient data were obtained from these com- 
parative runs, however, to show that, with an 
average initial steam temperature of about 575 deg. 
F., the turbine locomotive gave practically the 
same coal and water consumption as & 
reciprocating engine which had just left the shops, 
and appreciably better results than one which was 
in what Mr. Bond described as “* average mechanical 
condition ’”—that is, about midway between piston 
and valve examinations. Increasing the number 
of superheater elements from 32 to 40, which raised 
the initial temperature of the steam by about 
110 deg. F., enabled the turbine locomotive to 
show improved economy by comparison with the 
reciprocating engines ; and by the use of triple super- 
heater elements instead of the usual bifurcated type, 
keeping the number of elements at 40, a further 
2-5 per cent. saving in coal was effected, though 
there was no further increase in the steam tempera- 
ture. The explanation given for this.last-mentioned 
observation is that the triple-element type of 
superheater improves the boiler efficiency. 

From the point of view of thermal efficiency, Mr. 
Bond stated, the tests showed definitely that, 
between the same limits of pressure and temperature, 
the non-condensing turbine locomotive offered no 
large economy compared with a modern reciprocat- 
ing engine with well-designed cylinders and ports, 
and long-travel valves. There was a clear gain 
as the superheat was increased, but the highest 
superheats recorded were well below the maximum 
that could be used in a reciprocating engine without 
encountering lubrication or maintenance troubles, 
so that this observation was not altogether con- 
clusive. ‘“‘ It is evident,” said Mr. Bond, “ that the 
non-condensing turbine locomotive depends for a 
clear thermal gain upon the use of temperatures well 
above the maximum that would be practicable with 
@ reciprocating engine, in combination with a boiler 
pressure that can be used in a reciprocating engine 
only in conjunction with the undesirable complica- 
tions of compound expansion.” 

This more or less confirms what had been antici- 
pated on purely theoretical grounds, but is obviously 
insufficient as a basis for a constructional policy, 
which must take into account a number of opera- 
tional factors, including maintenance costs. Mr. 
Bond was very frank on this point, the section of 
his paper dealing with the record of works repairs 
and of failures in service being particularly detailed. 
During its 300,000 miles of running, the locomotive 
was in the shops 15 times, and, of these, failure of 
the reverse turbine was responsible for six, oil leakage 
from the lubrication system for four, and failure 
of the ahead turbine for two. Of the re i 
three occasions, one was the result of trouble with 
the flexible drive between the slow-speed gearwheel 
and the leading axle, and the other two were routine 
shoppings, not associated with any specific failure. 
It will be seen, therefore, that practically the whole 
of the untoward incidents leading to temporary 
removal of the engine from service were attributable 
to the novelty of the design, and not to the principle 
of turbine drive per se. The lubrication trouble, 
it is stated, has been “eliminated.” The reverse 
turbine, discovered at an early stage to have insuffi- 
cient power to shunt a heavy train uphill on a steep 
grade, required modification, and trouble was 
experienced with the control gear, but these are 
matters which would almost certainly not recur 
in a new engine, designed in the light of the experi- 
ence now available. The two failures of the ahead 
turbine proved to be expensive in time and money 
and, in Mr. Bond’s words, “‘ caused some misgivings 
as to the suitability of turbines for locomotive 
work”; but the delay would have been much 
less serious, as he admitted, if a spare turbine had 
been at hand, as probably it would be in a “‘ stable ” 
of turbine engines. All things considered, therefore, 
the experiment may be regarded as fully justified 
and an encouragement to further progress. 





PROPOSED GREATER 
LONDON WATER AREA. 


In the Government White Paper (Cmd. 6515) 
on National Water Policy, published in April, 
1944, and discussed in an article on page 311 of 
our 157th volume, reference was made to the need 
for special consideration of the requirements of 
Greater London; and the announcement of the 
big programme of the Metropolitan Water Board 
for the provision of additional storage capacity in 
the immediate future is evidence that much plan- 
ning to this end has taken place already. It was 
probably inevitable, however, that, in association 
with the various plans for the future development 
of London and its environs, attention should be 
given to the enlargement of the Board’s present 
boundaries by the absorption of various adjacent 
water-supply authorities whose sources of supply 
and, to a less extent, distribution systems, were 
separated from those of the Board mainly by lines 
on a map. This matter has been receiving the 
attention of the Board’s technical officers and 
advisers for some time and has been the subject of 
reports to the General Purposes Committee, subse- 
quently presented by the Committee to the Board. 
Discussions were initiated also with the nine adja- 
cent county councils in August, 1945; but the 
interests likely to be affected are so numerous and 
varied that it was deemed advisable to give the 
proposals a wider publicity, which has now been 
done in the form of a statement entitled Proposals 
for a Greater London Water Area, copies of -which 
have been circulated to all the local authorities 
and water companies concerned, as well as to the 
Ministry of Health and certain statutory authorities, | visory 
such as the Thames Conservancy. 


The proposals as formulated are based largely on 
the geology of the London Basin, the general charac- 
teristics of which are fairly common knowledge, but 
the area now suggested for inclusion in the boun- 
daries of an enlarged London water authority 
extends considerably beyond that of the Basin. 
In outlining it, the guiding conditions were that 
it should be self-contained so far as possible as 
regards sources of supply ; that it should coincide 
wherever practicable with the boundaries of existing 
statutory water undertakings; and that it should 
be of a reasonable size. The area suggested by 
Mr. H. F. Cronin, M.Inst.C.E., the Chief Engineer 
to the Board, extends approximately from Baldock 
in the north to Horley in the south, and from 
Maidenhead in the west to Gravesend in the east. 
In shape it is an irregular pentagon, with a base 
running roughly east and west from Haslemere to 
a point about five miles south-east of Edenbridge. 
On the western side, the boundary would run from 
Haslemere to a point west of Aylesbury, thence to 
an extreme northerly point about four miles to the 
east of Biggleswade, then south-south-east to the 
shore of the Thames estuary near Canvey Island, 
and, on the south bank of the river, from Gravesend 
to join with the sharp angle near Edenbridge. 
These are very approximate locations, there being 
numerous indentations in the proposed boundary 
line except along the southern border, which is 
fairly straight. In some cases, the irregular form 
is due to a desire to adhere to existing authorities’ 
boundaries, but in others, as in Kent, where future 
conditions may be influenced by the construction 
of the projected satellite town at Meopham, the 
boundary of the existing authority has been 
deliberately ignored. 

The proposed area amounts approximately to 
2,754 square miles, which is more than 2,000 square 
miles greater than the area served at present by the 
Metropolitan Water Board. The report points out, 
for purposes of comparison, that the area included 
in the Abercrombie Plan for Greater London is 
about 2,730 square miles ; the area covered by the 
London Passenger Transport Board is 1,986 square 
miles; and the area suggested by the Committee 
on the Gas Industry as suitable for administration 
by a Regional Gas Board for London is approxi- 
mately 2,300 square miles, There is, of course, 
little or no inter-relation between these several 
areas, which are merely cited as broadly similar 
instances ; what is of special interest, however, is 





that, despite their differences, they embrace roughly 
the same population, amounting to nearly a quarter 
of that of the United Kingdom. In the annulus 
between the area of the London Passenger Trans. 
port Board and the proposed Greater London Water 
Area there are no centres of population large enough 
to affect this generalisation seriously. 

Within the proposed area, it is stated, there are 
at present about 10,700,000 persons, receiving an 
approximate average daily supply of 423 million 
gallons through the agency of 65 water-supply 
authorities ; 333 million gallons are supplied to a 

population of 7,800,000 by Boards or local authori- 
ties, and the remaining 90 million gallons to 
2,900,000 persons by private companies. The area 
outlined would include the whole of the County of 
London and of Middlesex, and parts of Hertford- 
shire, Essex, Surrey, «Bedfordshire, Buckingham- 
shire, Berkshire and Kent. With the exception of 
two small areas, totalling only some seven square 
miles, the whole of the area lies within a radius of 
40 miles from the centre of London ; 86 per cent. 
of it (2,357 square miles) is within 30 miles radius. 
It is considered that there would be no difficulty 
in exercising a unified control over the distribution 
of water within the proposed area and that, in some 
districts, economies could probably be effected by 
linking up systems which are now operated inde- 
pendently. . 

On one point, the Board express strong views. 
The White Paper on Water Policy, seeking to ensure 
that all reasonable requirements for water should 
be met (to quote their introduction) ‘ without 
avoidable waste either of water itself, or of labour, 
materials or money,” advocated the creation of Joint 
Advisory Water Committees in which the super- 

responsibility would be vested; but the 
Metropolitan Water Board are convinced that such 
a body “is not the best means of achieving these 
purposes in that area.” As previously mentioned, 
65 supply authorities are functioning at present in 
the proposed Greater (Water) London. They consist 
of 35 local authorities or water Boards (including 
the Metropolitan Water Board) and 30 water com- 
panies ; and there are, moreover, 177 local govern- 
ment authorities within the area. Some of the small 
water undertakers, it is stated, supply fewer than 
10,000 persons each. It does seem, therefore, as 
the report observes, that “the constitution of a 
Joint Committee for the area so as to give a just 
balance of interest to all concerned would obviously 
be a very difficult matter.” The Board maintain, 
on these grounds, that what is virtually a single 
task should be placed in the hands of a single 
authority, which should be empowered to take over 
and manage the whole of the water supply services 
throughout the area; and they urge the need for 
prompt action ‘to deal with the problem before 
it reaches the emergency stage.” 

Mr, Harold Gibbons, O.B.E., the chairman of 
the Board’s General Purposes Committee, in pre- 
senting his report at a meeting of the Board on 
January 25, admitted the possibility that ‘‘ these 

proposals may excite controversy,” and stated 
that the fullest inquiry and discussion by all the 
interested parties would’ be welcomed. It is reason- 
able to assume that a great deal of the work of 
inquiry has been done already, although a public 
investigation will be ordered, no doubt, if the matter 
is pressed; and discussion is certain, especially 
among the present customers of undertakings 
which have managed to maintain a satisfactory 
supply in times of negligible rainfall, when the 
customers of the Board are receiving warning 
notices to reduce their consumption lest worse 
befall. Throughout the area, however, the con- 
sumption per head tends to increase steadily, and 
the incidence of large rebuilding schemes in bombed 
districts, plus the expansion of dormitory suburbs, 
the construction of satellite towns, and the whole- 
sale conversions of old-fashioned big houses into flats 
and maisonettes, is bound to swell the demand 
in the very near future. More water is essential, 
therefore, and this necessarily involves greater 
unification in supply, since fundamentally it all 
comes from a common reservoir. In the event, 
the scheme may be lopped of a few score square 
miles here and there, but its eventual realisation 
seems to be inevitable. 
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THe Tuomas Lowe Gray LECTURE. 


A GENERAL meeting of the Institution of Mech- 
anical Engineers was held on Friday, January 25, 
at Storey’s-gate, St. James’s Park, London, 8.W.1, 
the President, Professor Andrew Robertson, D.Sc., 
Wh.Ex., F.R.S., occupying the chair. The meeting 
was held for the delivery of the Eighteenth Thomas 
Lowe Gray Lecture, presented by Mr. G. O. Watson 
and entitled ‘* Recent Developments in Alternating- 
Current Turbo-Electric Ship Propulsion.” Mr. 
Watson opened his address by citing some figures 
illustrating the great advances made in propulsion 
by turbo-electric machinery during the period 
January, 1939, to June, 1945, and followed this by a 
brief review of the pioneer work in this type of 
drive between 1911 and 1920. He then described 
the methods of control of the synchronous motor 
generally employed subsequent to 1920, and the 
problems involved in the necessary super-excitation 
of the alternator during manceuvring. The lay-out 
of, and results from, typical examples of recent in- 
stallations in the United States were then described 
in considerable detail and this section was followed 
by a short survey of pre-war German practice, in 
which a tendency towards Diesel-electric machinery, 
as opposed to the steam-driven plants in the U.S.A., 
was becoming marked. The practice of French 
naval architects was then briefly examined, only 
one example being discussed in detail. The next 
section described some recent British equipments, 
while the final, and much longer, section consisted 
of a general review of present trends. Efficiencies 
and generator and motor speeds were touched upon, 
and the reduction of weights and the simplification 
of controls was considered. Other aspects of the 
turbo-electric drive were then surveyed, for example, 
the running of a ship’s auxiliary services from the 
propulsion system, the limitation of voltage by the 
Classification Societies, boiler pressures in relation 
to the saving of fuel, etc. The adoption of a com- 
bustion or gas-driven turbine was glanced at, as 
also were the questions of operating personnel and 
electrical maintenance charges. Mr. Watson’s final 
pronouncement was that while, in his opinion, the 
turbo-electric drive would not meet all a ship- 
owner's requirements, it merited very serious con- 
sideration for ships of above 3,000 shaft horse-power, 
though its advantages would be more apparent 
with ships from about 5,000 shaft horse-power and 
upwards. A vote of thanks was proposed by Major 
William Gregson, M.Sc., vice-president, and, after 
being seconded by Engineer Vice-Admiral Sir John 
Kingcome, K.C.B., was put to the meeting and 
carried by acclamation. 


Jornt MEETING ON HYPERBOLIC NAVIGATION. 


During the week ending January 26, the Institute 
of Radio Engineers of America held its Winter 
Convention in New York. Opportunity was taken 
of the occasion to organise a joint meeting with 
the Radio Section of the Institution of Electrical 
Engineers, and this took place on Thursday, Janu- 
ary 24. For this purpose the assemblies of the two 
bodies, one at the Hotel Astor, New York, and the 
other at Savoy-place, London, were joined by a 
radio link. The large audience at the London end 
was presided over by Mr. P. Good, in the unavoid- 
able absence of the President (Dr. P. Dunsheath), 
who explained that the whole time of the American 
Convention was being devoted to subjects directly 
connected with radar, and that much of the infor- 
mation now being published had only recently 
been released from the secret list. It was hoped 
to repeat the experiment of a joint meeting with the 
Americans during the Radiolocation Conference, 
which was being organised to take place in London 
on Tuesday, March 26, and the following days. An 
abstract of a paper on “‘ Hyperbolic Navigation,” 
by Mr. J. A. Pierce, which had been recorded by the 
author, was then radiated to the meeting at the 
same time as it was being presented in New York. 
In this paper, the author pointed out that hyperbolic 
navigation was achieved when synchronised signals 
having a known velocity of propagation were trans- 
mitted from at least three known points, and when 
the relative times of arrival of these signals were 





measured and interpreted by the navigator. Such 
signals could be transmitted and received by any 
known means, but pulse transmission was the 
most satisfactory, as ambiguity was minimised 
and the power supplied to the transmitters could 
be kept low. If a navigator received signals simul- 
taneously from two fixed stations transmitting 
at the same instant, his position was somewhere 
along the perpendicular bisector of the line connect- 
ing those stations. If one signal arrived before the 
other, the interval between the two arrivals identi- 
fied some other line of position on which the 
navigator must be. These lines of position ‘were 
approximately spherical hyperbolas. The navigator 
obtained his fix by finding his line of position relative 
to two or more pairs of stations. The system in 
the North Atlantic, for instance, consisted of a 
chain of stations forming nine pairs, so that often 
a total of three, four or five lines of position was 
available to the navigator. After this abstract 
had been read, a recording of.a message by the 
President was transmitted to America, and a reply 
by the President of the Institute of Radio Engineers 
(Dr. F. B. Llewellyn) was clearly heard. The radio 
link was then severed and the London meeting 
proceeded to discuss Mr. Pierce’s paper in detail. 


CANADIAN VISIT OF THE PRESIDENT OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


The President (Dr. P. Dunsheath) and the secre- 
tary (Mr. W. K. Brasher) of the Institution of 
Electrical Engineers left this country on Monday, 
January 28, to pay an official visit to the Engineer- 
ing Institute of Canada. The President, who is 
conveying greetings from the three senior engineer- 
ing institutions in this country, will deliver a dis- 
course on “‘ The Contributions of British Engineers 
to the Allied Cause ” at the sixtieth annual general 
meeting of -the Institute, which will be held on 
Thursday, February 7, in Montreal. He will speak 
on “ The Engineer Family in the Commonwealth ” 
at the annual banquet of the Institute on the 
following day besides being the guest-speaker at the 
luncheon of the Canadian Club, when his subject 
will be “‘ The Engineer and the Community.” He 
will also address a combined meeting of students 
from McGill University and L’Ecole Polytechnique. 
In the course of his visit, Dr. Dunsheath will take 
the opportunity of meeting officers of the American 
Institute of Electrical Engineers, the Institute of 
Radio Engineers of America and other sister engin- 
eering institutions in New York in order to discuss 
matters of mutual interest. Dr. Dunsheath and 
Mr. Brasher expect to return to this country about 
the middle of February. 


THE PARLIAMENTARY AND SCIENTIFIC COMMITTEE. 


The annual luncheon of the Parliamentary and 
Scientific Committee was held at the Savoy Hotel, 
London, on Wednesday, January 30, the chair 
being taken by the President, Lord Samuel. The 
large gathering of members and guests was typical. 
of the constitution and aims of the Committee, the 
purpose of which is to impress upon legislators of 
both Houses of Parliament the significance of 
science, pure and applied, in modern civilisation, 
and to ensure as far as possible that adequate 
attention is given to scientific and technical con- 
siderations when either House is discussing matters 
in which such considerations should carry weight. 
These objects were stressed by Lord Samuel when 
he introduced the principal guest, the Rt. Hon. 
Herbert Morrison, M.P., Lord President of the 
Council. Mentioning that he would be retiring 
from the Presidency of the Committee at the forth- 
coming annual general meeting, on February 12, 
Lord Samuel said that he desired to bequeath to 
his successor (Sir John Anderson) two ideas which, 
he felt, the Committee should support strongly : 
firstly, the desirability of appointing Scientific 
Attachés to Brijjsh Embassies and Legations, so 
as to maintain a loser official liaison with scientific 
progress in other countries, and secondly, the 
suggestion that a great international exhibition 
should be held in London in 1951, to mark the 
centenary of the Great Exhibition of 1851, which 
did so much to promote British overseas trade and 
to establish the pre-eminence of this country’s 
manufactures. Mr. Herbert Morrison, in proposing 





the toast of “The Parliamentary and Scientific 
Committee,” applauded the choice of Sir John 
Anderson as its future President. The present 
Government, he continued, were fully alive to the 
importance of science, but the scientist should 
bear in mind that his was not the only department 
of thought which had to be taken into considera- 
tion; for the best results, his work should be 
co-ordinated with that of the economist, the admin- 
istrator, and the manual worker. There had been, 
however, too much repression of the scientist’s 
freedom to speak publicly of his work and its 
results, and he hoped that, in future, scientists in 
the Government service would have much more 
liberty to publish work which could be disclosed 
without detriment to national security. 


Norru-East ENGINEERING BUREAU. 

The broad purpose of the North-East Engineering 
Bureau, which was inaugurated in November, 1944, 
is to provide additional employment within the 
engineering industry of the North-East region. In 
consequence, it is the function of the Bureau to 
give all possible assistance to existing firms to 
enable them to widen their scope by better pro- 
duction methods, to introduce new products with 
reasonably certain market requirements, and to 
assist in any matter affecting the general and indi- 
vidual interests of member firms. The first annual 
report of the Bureau, which covers the year ended 
December 31, 1945, states that after individual 
interviews with practically all the member firms, 
a complete schedule of classifications has been 
compiled, and graphical and index records are now 
in regular use. It is estimated that approximately 
24,0001. of direct capacity has been exchanged 
and that this has been very considerably 
exceeded by the continuation of the contacts thus 
made. In addition, various negotiations are 
taking place, with every probability of success, 
between parties inside and outside the area, for the 
extension of the manufacture of products now 
made outside the area. These negotiations repre- 
sent work to the area of not less than 1,500,0001. 
perannum. The Bureau has also in hand a brochure, 
to be published shortly, the purpose of which is to 
furnish a complete list of the various types of 
products manufactured by member firms, to make 
known, at home and abroad, the wide scope and 
variety of the region’s productive capacity ; and to 
attract new engineering firms to the North-East. 
Tribute is paid in the report to the co-operation 
afforded to the Bureau by officers of the Board of 
Trade and Members of Parliament, and figures 
provided by the Board of Trade show that the 
floor space of extensions to existing factories. 
recently completed, or under construction in the 
area, amounts to 1,360,907 sq. ft., while 36 new 
engineering factories, with a total floor space of 
1,304,674 sq. ft., are either built or are being built. 
The general manager of the Bureau is Mr. J. F. 
Gibbons, A.M.I.Mech.E., M.I.P.E., and the offices 
are at the Guildhall, Newcastle-upon-Tyne, 1. 


ENGINEERING AND Marine Exursirion, OLYMPIA, 
1947. 

It is proposed that the Engineering and Marine 
Exhibition, which was postponed from September, 
1939, owing to the outbreak of the war, shall be 
held in September, 1947, subject only to confirma- 
tion of the de-requisitioning of Olympia by the 
Government. The organisers inform us that a 
preliminary survey has indicated that the demand 
for space from old exhibitors will, in all probability, 
exceed that allotted for 1939. This is easily under- 
stood when the progress made in the past six or 
seven years in most branches of engineering is taken 
into account. Another promising feature is that 
interest is being shown in the exhibition by organi- 
sations and firms not hitherto concerned with it. 
The authorities, however, have every hope of being 
able to make available extra space to cater for these 
new groups of exhibitors. The organisers of the 
exhibition, Messrs. F. W. Bridges and Sons, Limited, 
have retaken offices at their old address, Grand 
Buildings, Trafalgar-square, London, W.C.2, which 
will be fully opened for business shortly. Meanwhile 
communications may be addressed to Messrs. 
Bridges at 52, Surbiton Hill Park, Surbiton, Surrey. 
(Telephone : Elmbridge 3029.) ' 














Ii2 ENGINEERING. FEB. I, 1946, 
the bottom of the hole where the loading has its en. 
LETTERS TO THE EDITOR. | maximum value, and in a direction contrary to the OBITUARY. 


WAR-TIME SCIENTIFIC RESEARCH. 
To THE Eprror oF ENGINEERING. 


Sir,—Many scientists and engineers who have 
been working for the Government in recent years 
are concerned about the publication of the’ results 
of their work. During the war, the possibility of 
such publication was limited by strict considerations 
of security. Circumstances, however, are now 
very different, and in many cases security gradings 
can be considerably relaxed. The Committee, of 
which I am chairman, on Post-War Publication 
of the Results of War-time Scientific Research, 
which was appointed by the Lord President, has 
been informed by the Service and Supply Ministries, 
and other Government departments, that they are 
taking, and wish to take, all possible steps to 
encourage the publication of scientific and technical 
papers to the fullest extent compatible with the 
relaxed security considerations. 

Scientists who are still in Government service will 
have learnt directly from their own organisations 
what steps to take. Those who have left may be 
glad to know of the changed situation. It is 
still necessary, of course, for each individual, 
wishing to publish a paper based on his war-time 
work for the Government, to submit it first to the 
Division of the Ministry for which the work was 
done, so that approval of publication can be 
obtained. Such submissions will be welcome and 
will be dealt. with speedily. In most cases, it would 
probably be helpful to the intending author, before 
completing his paper, to seek the guidance on 
security aspects of the authority concerned. 

The object of my Committee is to co-ordinate 
broad policy. on publication between the various 
Government departments within the British 
Commonwealth and with the United States. It 
cannot itself accept individual papers for publication, 
nor can it enter into any discussion of them. 

I am, Sir, 
Your obedient servant, 
A. V. Hi, 
Chairman of the Committee on Post-War 
Publication of the Results of War-time 
Scientific Research. 
Department of Scientific and Industrial Research, 
24, Rutland-gate, London, S.W.7. 
January 17, 1946. 





INTRODUCTION TO THE THEORY 
OF LOCK NUTS. 


To THE Eprror oF ENGINEERING. 


Sm,—In his article published in your issues of 
December 7, page 464, and December 14, page 488, 
Dr. Rowell sets out to find the fundamental reasons 
for nuts working loose, but seems to overlook the 
most important of the contributing causes. As a 
nut is tightened it comes under compressive loading 
and the bolt under tensile loading—including the 
threaded portion within the nut—with decrease of 
the thread pitch of the nut and increase of that of 
the bolt. The load is thus no longer evenly dis- 
tributed over the whole length of the threads in 
engagement; it can be shown mathematically, 
and by polarised light through celluloid r- >dels, that 
the maximum stress in the thread at the bottom of 
the nut can be several times that at the top. After 
a term of service, the local stretch of the threads of 
nut and bolt can often be seen by the unaided eye. 
This deformation increases the slope of the threads 
at the part of the heaviest loading and so facilitates 
the slipping back of the nut under vibration. 

If the thread of the nut were initially of coarser 
pitch than that of the bolt, the heaviest loading 
would be transferred to the top of the nut and the 
resulting local thread deformation would be in the 
contrary direction to the slope and so some degree 
of self-locking action would result—instead of self- 
loosening. When a stud is tightened into a blind 
tapped hole the conditions are the reverse of those 
with a nut and bolt; the stud threads are com- 
pressed and those with which they engage are 
stretched. The thread deformation is located at 


slope of the thread, with a tendency to self-locking. 
This explains why studs rarely work loose, even in 
the presence of severe vibration. 

Incidentally, the phenomena outlined explain 
why a nut and bolt is so reliable under steady loading 
but is so apt to give trouble when the load is rapidly 
applied and removed. With steady loading, the 
over-stressed threads tend to yield plastically to 
give uniform stress distribution, but if the load is 
quickly applied and removed, the plastic flow of the 
over-stressed threads is reversed and fatigue is 
induced. Students of this interesting subject should 
not overlook the classic contribution to it by C. E. 
Stromeyer in the paper he gave before the Institu- 
tion of Naval Architects in March, 1918. 

Yours faithfully, 
S. F. Barciay, D.Sc. 
Ashdene, 
Sherwood Avenue, 
Sale, Cheshire. 
January 22, 1946. 





STAINLESS STEELS FOR TURBINE 
BLADING. 


Smr,—I beg to submit the following corrigenda to 
my letter in your January 18 issue. Page 64, second 
column, 5th line of letter, for “‘ his” read “ my ” ; 
in table II the sign in the denominator of the plastic- 
failure strain should be negative, not positive ; in 
equation (4) the numerator is the strain ratio at 
U.T.S. to the power of m, multiplied by the true 
break stress, Fa. 

It may be of interest to add that the simple 
principle upon which the strain analysis is based is 
that when a material is strained it changes its shape 
brt not its volume. If this be true, and Mr. Allsops’ 
measurements and my calculations would seem to 
confirm it for stainless iron and steel, then the 
following arises. The plastic index m is, as defined 
in the previous letter, the U.T.S. strain divided by 
one plus the U.T.S. strain. It follows that m x 100 
is the percentage reduction in area of the bar when 
drawn out to the full general extension when necking 
commences. Thus the hardened and tempered 
stainless iron with a U.T.S. strain of 0-124 has an 
m value of'0-124/1-124 = 0-11, and the percentage 
reduction in area to the U.T.S. should be 11 per cent. 
Similarly, the percentage reduction to the U.T.S. 
of the Austenitic stainless steel of Table II of my 
previous letter should be 33 per cent. 

It would be of interest to know whether test 
measurements are available to confirm or disprove 
this. It is of more immediate interest to determine 
@ practical answer to the query in my previous letter 
whether or not high yield point is of any particular 
value as a criterion of durability in turbine blading. 
Yours faithfully, 

A. C. Vivtan, M.Inst.C.E. 
Britannic House, 

London, E.C.2. 

January 21, 1946. 





Iron FOUNDRY CONTROL METHODS.—We have received 
from Messrs. St. Lawrence Alloys and Metals, Limited, 
Beauhapnois, Quebec, Canada, an illustrated booklet, 
4-E, describing some basic control methods for iron 
foundries. The booklet, which is one of a series, is 
wholly technical. The controls discussed include 
selection of raw materials, correct melting procedure, 
chill tests for determining iron quality, and the use of 
ferro-alloys in the cupola and ladle. Copies, in either 
English, Spanish, Portuguese, French or German, may 
be obtained by foundrymen on application on their 
business letter paper. 


HOBBING MACHINES.—Messrs. David Brown and Sons 
(Huddersfield), Limited, Huddersfield, have sent us 
copies of the specifications of the new hobbing machines 
manufactured by their subsidiary company, Messrs. 
Muir Machine Tools, Limited, Manchester. One of the 
publications covers machines having a fixed column 
carrying the hobbing head and a moving table, the 
maximum size of work being 50 in. in diameter. The 
machines covered by the other leafiet have moving 
columns and fixed tables and are capable of handling 
work up to 200 in. in diameter. In both types the 
tables have rotary motion and the hobbing heads vertical 





traverse on the columns. 


MR.§F. SAMUELSON. 

Ir is with great regret that we record the death, 
on January 21, of Mr. Frederick Samuelson, for 
36 years the chief turbine engineer of Messrs, The 
British Thomson-Houston Company, Limited. He 
was in his 80th year, and had been living in retire. 
ment since 1941. Mr. Samuelson was of Swedish 
origin, and was born at Hedemora, on April 2, 1866, 
He received his general education in the State 
school at Hedemora and his technical training at 
the Stockholm Technical College, where he graduated 
in mechanical engineering in 1887. He served his 
apprenticeship to engineering in the Doumarfoet 
Steel Works and the Atlas Engineering Works, and 
then, having won a travelling scholarship, came to 
England. His introduction to British engineering 
practice took place under excellent auspices, for he 
obtained a position on the staff of Sir Hiram Maxim 
in connection with the Maxim gun and also Sir 
Hiram’s famous steam-driven “ flying machine.” 
He spent a year with Maxim and was then trans. 
ferred to the works of Messrs. Vickers, Limited, at 
Erith, where he remained for a further nine years. 

On May 1; 1897, Mr. Samuelson was engaged by 
the British Thomson-Houston Company, and, when 
their turbine department was established, six years 
later, he was placed in charge of it. This position 
he retained until June, 1939. He had been a 
director of the company since 1934 and this appoint- 
ment also he relinquished in 1939, but he was 
retained as consultant for a further two years, 
finally retiring in March, 1941. The earliest turbines 
with which he was concerned—Curtis-type two- 
stage velocity—compounded. vertical machines— 
had a power of no more than 500 kW ; before he 
retired, he had been responsible for a turbo-alter- 
nator set of 75,000 kW. It was under his super- 
vision that the company built the first 10,000-kW 
set to use steam at 1,000 deg. F., this being supplied 
to the Detroit-Edison Company in the United States; 
and towards the end of his active career, he was 
closely associated with the development of the 
Whittle gas turbine. Mr. Samuelson was a member 
of the Institution of Mechanical Engineers and the 
Institution of Electrical Engineers. He was chair- 
man of the Midland branch of the former institution 
in 1930, and served on the Council of the Institution. 
He was an original member of the Steam Nozzles 
Research Committee. He was chairman also, from 
1926 to 1928, of the Swedish Engineers Society in 
London ; and in 1932 was honoured by the King of 
Sweden with the Royal Order of Nordstiernan. 





MR. FRANK PARKINSON, LL.D. 


WE also regret to record the death of Mr. Frank 
Parkinson, which occurred suddenly at Sunninghill, 
Berkshire, on Monday, January 28, at the age of 
fifty-eight. Frank Parkinson was born at Guiseley, 
near Leeds, in 1887. He was apprenticed to the 
Rhodes Electrical Manufacturing Company, Limited, 
Bradford, for seven years, and during the same 
period attended evening classes in electrical engin- 
eering at Leeds University. Before the conclusion of 
his apprenticeship, he became a principal of Messrs. 
F. Parkinson and Company, manufacturers of elec- 
tric motors at Guiseley, and when seven years later 
this concern was formed into a limited company 
as F. and A. Parkinson, Limited, he was elected 
chairman and managing director. In 1927, the 
firm amalgamated with Crompton and Company, 
Limited, of Chelmsford, under the title of Crompton 
Parkinson, Limited, while in 1932 control of the 
British Electric Transformer Company, Limited, 
of Kye Electrical, Limited, and of Derby Cables, 
Limited, was acquired. In 1941, Mr. Parkinson was 
appointed Deputy Director-General of Contracts, 
Ministry of Supply, a post which he relinquished in 
1945. He was elected an associate member of the 
Institution of Electrical Engineers in 1912 and was 
transferred to the class of member in 1925. He was 
well known as a benefactor of education, and had 
presented 200,0001. for buildings and 50,000/. for 
scholarships at Leeds University, of which he was an 





honorary LL.D. 





FE 





oe ow ee to eer 


- a —-_ eo eae en am we le 











Fes.¥1, 1946. 


ENGINEERING. 


13 








——— 


EXHIBITS 








Fie. 11. 





Cam-MxgasuRInG MacuinE; Precision Grinprxe Lip. 


AT THE GAUGE AND TOOL MAKERS’ 


EXHIBITION. 




















Fie. 13. Taper-CHeckIng ANGLEMETER; PRECISION GRINDING LTD. 


THE GAUGE AND TOOL 
MAKERS’ EXHIBITION. | 
(Continued from page 68.) | 
THE exhibits on the stand of Precision Grinding | 
Limited, Mill Green-road, Mitcham Junction, Surrey, | 
comprised cutting tools, gauges and fine measuring | 
instruments ; three of the latter are illustrated in | 
Figs. 11 to 14, on this page. That shown in Fig. 11 | 
is a machine designed for the checking of cams, | 
and tapered and other irregular surfaces, both | 
internally and externally. The machine consists | 
of a work-table with headstock and tailstock and | 
measuring head for diameters. The maximum | 
work that can be accommodated between the centres | 
is 10 in. long by about 7 in. in diameter. The | 
work-table is traversed on the base by a handwheel | 
and screw, the movement being controlled by slip | 
gauges and a comparator, and being determined by | 
an adjustable stop. The measuring head is at 
right angles to the work-table and covers a range | 
of 4 in. It consists, briefly, of a hardened, ground | 
and lapped slide which carries the contact point | 
and a graduated glass scale, as well as a small | 
magnifying objective which projects an image | 
of the scale on to the screen visible at the top of the 
head. The screen can be displaced laterally by a 
micrometer device. The actual reading of the | 
displacement of the measuring head slide is deter- | 
mined by combining the indications of the glass 
scale with those of the micrometer scale. Dimensions 
to divisions of 0-00005 in. can be read directly, but 
dimensions of half that amount can be readily 
estimated. The headstock is provided with an 
optical indexing device which gives readings of 
6 seconds of are directly and 3 seconds of are by 
estimation. The headstock spindle has a dead 
centre, 




















Fig. 14. ANGLEMETER; PRECISION GRINDING LTD. 


The instrument shown in use on a grinding 
machine, in Fig. 12, is known as a Profiloscope. It 
is designed for use in controlling the formation of 
irregular contours as they are being produced, its 
principal applications, up to the present, being the 
control of relieving, turning, grinding and form- 








Fig. 12. Prormoscorpe; Precision Grixpine Lop. 


|lapping operations. It will be evident from the 
| illustration that the instrument is used to view the 
work and tool together, and that it consists of a 
| microscope mounted in a compound slide attached 
{to the wheel-head of the grinding machine, which 
;need not be of the type illustrated in Fig. 12. 
|The work is illuminated from below by parallel 
|rays from a suitable lamp, which throws an image 
|of the area to be observed on to the microscope 
| objective, the beam of light being, for convenience 
|to the operator, deflected by a series of three 
|prisms. The circular casing seen below the micro- 
| scope eyepiece houses a rotatable disc carrying six 
| graticules arranged in a circle. The graticules have 
| different types of ruling, including angles of 55 deg. 
| and 47-5 deg., covering Whitworth and B.A. thread 
|contours. Any of the graticules can be readily set 
|in position by rotating the disc and then takes up 
| a position in the focal plane of the eyepiece so that 
| the work, the grinding wheel or other tool, and the 
| master form are all observed together in the eyepiece. 


‘| The objective magnification is 3-5 diameters and the 


| achromatic lenses of the eyepiece magnify 12 dia- 
| meters, so that the total magnification is 42 dia- 
|meters. The eyepiece has an aperture of $ in. and 
| is, of course, provided with focusing adjustment. 

| The instrument shown in Figs. 13 and 14 is 
termed an “‘ Anglemeter”’; it is seen in Fig. 14, 
being set by means of a sine bar. The difference 
between the sine-bar angle and the angle of the 
workpiece under examination is shown in the eye- 
piece. The instrument consists of a microscope fitted 
with a small lamp at the top, which, by means 
of a prism and condenser, directs a beam of light 
on to the work. A graticule carrying a scale is 
fitted immediately below the eyepiece and there is, 
moreover, a fixed scale at the level indicated by the 
knurled knob. The image of the graticule scale is 
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reflected from the work and appears in the eyepiece 
superimposed on the fixed seale. If the reflected 
image coincides with the fixed scale, the workpiece 
angle is the same as the sine-bar setting, but if the 
reflected scale is displaced, a difference of work-piece 
and setting isevident. Both the graticule and fixed 
scales have right-angle graduations so that displace- 
ment of both indicates that the work-piece is tilted 
in some other plane as well, and the necessary adjust- 
ment can be made. The scales are graduated on 
each side of the central point of the “‘ cross” to 
read to 20 minutes ofarc. Each division of 1 minute 
appears as 34 in. in the eyepiece and it is possible to 
read differences of angle as small as 20 seconds of 
arc. The anglemeter is shown in Fig. 13, in use 
for checking the angle of a taper bore. For this, 
an attachment consisting of a hardened, ground 
and lapped plate, and having a swinging arm, is used. 
The part to be checked is placed on the plate and 
the swinging arm is set to make contact with the 
internal face of the taper. The reading is then 
taken off the arm as before. Messrs. Precision 
Grinding, Limited, state that, in their own tool 
room they find the attachment provides a much 
quicker and more accurate method of checking 
internal tapers than is afforded by the balls and slip 
gauges formerly used. 

A notable feature of the exhibition was the number 
of stands devoted to displays of diamond tools, 
gauges, etc. It would appear that so representative 
a collection, as regards engineering at all events, has 
not hitherto been shown in Great Britain. Perhaps 
this is not surprising seeing how greatly the use 
of diamonds as cutting tools was expanded during 
the war and that, as recorded in ENGINEERING, 
vol. 159, page 509 (1945), a section of the Gauge 
and Tool Makers’ Association dealing with this 
branch of the industry was formed on the closing 
down of the Diamond Tool Advisory Centre. 
The extent to which the Ministry of Supply was 
interested in the development of diamond tools is 
illustrated by the account of piston turning with 
diamond tools given in ENnerngerine, vol. 156, 
page 466 (1943), this account describing some 
investigations made by the Tool Technical Panel 
of the Diamond Die and Tool Control of the 
Ministry, in conjunction with Messrs. British 
Precision Diamond Tools, Limited, Ardmore Labora- 
tory, Robin Hood-lane, Sutton, Surrey. This 
firm’s stand at the Exhibition showed some examples 
of aero-engine pistons diamond turned and bored 
to a finish slightly less than 0-5 micro-inch, along 
with the corresponding surface-finish graphs made 
by the “ Talysurf’’ machine. The list of speci- 
mens of diamond tools is too long to detail, but 
interesting types were the micrometer boring and 
turning tools reading to cuts of 0-0001 in. on the 
diameter. There were also diamond indenters for 
use with those hardness-testing machines which 
employ a diamond to make the impression. The 
different methods of finish, apart from the faceted 
diamond, were illustrated by the spherically-lapped 
— used for such applications as points for 

machines, comparators and dial gauges, 
a for ball-bearing raceway grinding machines ; 
conical points with a radius at-the tip for recording 
instruments, and diamond optical flats for the 
measurement of surface finish by interference 
methods. Wheel-dressing tools of several types were 
also shown and, in addition to these uses of the 
diamond there were examples of tools tipped with 
tungsten carbide. 

The field covered by other exhibitors in this 
section are summarised below, in alphabetical order. 
On a stand shared by Messrs. Bilton’s Abrasives, 
Limited, 113, Park-street, London, W.1, and Messrs. 
Cardimond Industrial Diamonds, Limited, 7, 
Aquila-street, London, N.W.8, attention was directed 
to two classes of product, the first of these being 
shaped and polished diamond tools for use on non- 
ferrous metals and plastics and on vitrified materials 
such as thread-grinding wheels and ceramics. This 
class of tools, as well as other types, is manufactured 
by Messrs. Cardimond and distributed by them, 
but the other class of exhibits, although manufac- 
tured by this firm, is distributed by Messrs. Bilton’s 
Abrasives. This class consisted of diamond- 
impregnated abrasive wheels and tools which 
embody as a bonding agent a material known as 





“ Zedite,” which is claimed to be harder than 
tungsten carbide and second only to the natural 
diamond in this respect. In consequence, it is 
claimed that tools formed with it and used in, say, 
rock-boring, mining and prospecting, have higher 
penetration speeds and are less liable to fracture 
than tools with single set diamond crowns. 

Messrs. Indusmond (Diamond Tools), Limited, 
4, Greville-street, Hatton-garden, London, E.C.1, 
apart from the more conventional types of diamond 
tool, had a display illustrating a new method 
of using impregnated diamond cutting edges for 
drilling glass, ceramics, porcelain, earthenware, 
and stone. The range of sizes of drill at present 
made is for holes } in. to 2 in. in diameter. The 
method does not appear to cause any chipping 
in the intractable materials drilled, the inside peri- 
phery of the drilled hole and the outside periphery 
of the detached core being equally smooth. Messrs. 
A. Shaw and Son, Waterloo-road, North Circular- 
road, London, N.W.2, were perhaps the oldest of the 
firms exhibiting in this section, as they were estab- 
lished as far back as 1815, the tool then produced 
being the indispensable glazier’s diamond. The 
display covered most of the modern uses of the 
diamond, as welkas the steel-wheel glass cutter, and 
by way of illustration, a number of examples of work 
finished with shaped diamond tools were shown. 
The stand of Messrs. Technical Diamonds, Limited, 
2-4, Farrar-road, Bangor, showed that this firm 
specialises in the selection of industrial diamonds 
and in the manufacture of all types of diamond tools 
for wheel dressing, turning and boring, shaping, | test 
thread grinding, engraving, glass cutting, and other 
operations. 

The display of Messrs. L. M. Van Moppes and Sons, 
Wolverton Hall, near Pershore, was divided into 
five sections illustrating, respectively, single-point 
wheel-truing tools; tools with formed diamonds 
for shaping wheels for finishing non-ferrous metals, 
plastics and hard rubber ; tools for form grinding 
on centreless machines; tools for wheel 
on heavy grinding work and capable of being used 
to destruction without re-setting; and diamond 
as a loose abrasive, or used to make impregnated 
tools such as drills, trepanning devices and slitting 
wheels. Messrs. 8. L. Van Moppes, Limited, 32-34, 
Holborn-viaduct, London, E.C.1, showed a range 
of precision diamond tools but dew special attention 
to their swivel-head tools which have a diamond 
with either five or seven cutting facets. This tool is 
initially set with one facet either parallel to the work- 
piece or with a travel of a few degrees. When thus 
set in the tool rest, the remaining facets or cutting 
edges can be brought into position by adjustment of 
the tool-bit holder, which is then turned on the 
swivel to fall into the next cutting position. The 
operation is largely automatic, all the positions after 
the first setting not requiring to be optically 
controlled by the operator. A diamond saw blade 
was also exhibited, this blade being studded with 
diamond sockets on the perimeter. It is used for 
marble sawing. 


(To be continued.) 





CALENDAR.—We have received a useful little desk 
calendar from the Davenport Engineering Company 
Limited, Bradford. 


THE INSTITUTE OF PHysics.—At a meeting held in 
London on January 23, an Industrial Spectroscopic 
Group was formed under the auspices of the Institute of 
Physics. As stated in the preliminary programme of 
the meeting, on page 68, ante, Mr. F. Twyman, F.R.S., 
is to be the chairman of the Group. Mr. E. H. S. Van 
Someren, of Murex Welding Processes, Limited, has been 
elected honorary secretary, and the menbers nominated 
for the Group Committee by the London and Home 
Counties branch of the Institute, namely, Lieut.-Commdr. 
J. Convey, Mr. B. 8S. Cooper, Professor H. Dingle, Dr. 
A. G. Quarrell, Mr. E. W. H. Selwyn, Mr. D. M. Smith. 
Dr. S. D. Steele and Mr. A. Walsh, were all elected. The 
object of this and other subject groups of the Institute 
is to provide regular opportunities for the interchange of 
knowledge and experience between specialists. Member- 
ship of the subject groups is open to all interested, non- 
members of the Institute paying a nominal fee. Further 
particulars may be obtained from the secretary of the 
Institute, 19, Albemarle-street, London, W.1. 
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THE PHYSICAL SOCIETY’s 
EXHIBITION. 


(Concluded from page 91.) 


THE 10;Q00-megacycle (3-cm.) wave-guide teg, 
bench, shown in the Research Section of the exhibj. 
tion by Messrs. British Insulated Callender’s Cables, 
Limited, Norfolk House, Norfolk-street, London, 
W.C.2, im conjunction with Messrs. Nash and 
Thompson, Limited, Oakcroft-road, Tolworth, Sur. 
rey, is illustrated in Fig. 12, opposite. This bench 
has been designed to enable the characteristic pro. 
perties of specific wave-guide systems to be mea. 
sured, thus permitting the loss due to absorption 
(represented by attenuation) and the loss due to 
reflection (represented by the standing-wave ratio) to 
be determined. The principles of 3-cm. wave-guide 
propagation can also be demonstrated. The bench 
is intended primarily for use with rectangular 
wave-guides, the internal dimensions of which 
are 1 in. by } in., but adapters are provided to 
enable rectangular guides lin. by } in., or circular 
guides, 1} in. in diameter, to be tested. 
wave band covered is 3-14 cm. to 3-26 cm. 

In operation, transverse electric waves generated 
by a Klystron oscillator are launched into a rect. 
angular guide from a short length of co-axial cable, 
The guide carries a 10-db. attenuator, an absorption 
type wavemeter and a standing-wave detector. 
A suitable coupler is provided at the extremity 
of the guide to accommodate the wave guide under 

test (the termination of which is catered for by the 
provision of a dummy load giving zero reflection, for 
standing wave measurements, and a power compara. 
tor for attenuation measurements. The dummy head 
is a 16 in. type designed to match | in. by } in. 
rectangular guides. The power comparator is 
designed for guides of the same size, but can be used 
with smaller rectangular or circular guides, as 
mentioned above, by employing adapters. It is 
a wide-band meter which requires no tuning and 
is used in conjunction with a micro-ammeter built 
into the power supply unit. Crystal rectification 
is employed. The wavemeter is of the concentric 
line absorption type, the calibration of which can 
be carried out very simply without the use of any 
additional equipment. The standing-wave detector 
requires no tuning. It consists of a probe, the depth 
of which is adjustable over a wide range, and which 
is mounted on a sliding carrier. A fine-adjustment 
knob is provided for the final setting of the carrier. 
The standing-wave detector is fitted with a pointer 
and scale, which enables the effective length in 
wavelengths of the guide under test to be measured 
and also provides a means of determining whether 
the reflected wave is lagging or leading the incident 
wave. 

The test bench proper, the dummy load, the power 
comparator, the two standard loads, the two 
attenuators, transformers and guide converters 
are carried in one fitted case, while the power- 
supply unit and the various accessories required 
for calibration and demonstration purposes are 
packed in other cases. The power-supply unit is 
operated from the 200/250-volt, 50-cycle mains 
and delivers direct-current up to 6 mA at 2,000 volts 
for the grid and cathode of the Klystron, and alter- 
nating current up to 2 amperes at 4 volts for the 
Klystron heater. Meters are provided for measuring 
the reflector current and the cathode volts. A two 
range micro-ammeter, which is required for standing- 
wave ratio and power measurements, is included 
in the unit. Connection is made by means of 
an eight-pin plug for the power supplies and by 4 
two-pin plug for the micro-ammeter. The mains 
on and off switch controls the Klystron and rectifier- 
heater voltages and the control circuit of a time- 
delay switch. The latter applies high-tension 
voltage after a delay of about 1 minute. A separate 
series-connected switch is provided to enable the 
high-tension current to be switched off, indepen- 
dently of the heaters, when it is desired to shut 
down the test gear for a short time. This avoids 
delays due to warming up the heaters. 

The Research Department of the Institution of 
Automobile Engineers, Great West-road, Brentford, 
Middlesex, were showing a gear-lubricant testing 
machine, which is designed for investigating the 
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BartisH INsuLaTED CaLLENDER’s CaBLEes, LIMITED. 














Fig. 13. IMPEDANCE COMPARATOR; 


anti-scuffing properties of oils and is intended to 
give an indication of their suitability as gear lubri- | 
cants. The oils are tested by discovering at what 
load scuffing (or seizure of the tooth surfaces through | 
breakdown of the oil film) occurs on teeth of gears | 
of standard type. The machine is of the “ power 
circulating” type, in which only the losses have | 
to be supplied by the driving motor. Two pairs 
of gears of equal ratio are mounted at opposite | 
ends of torsion shafts and are loaded one against | 
another by means of a loading coupling. The oil | 
under test is maintained electrically at a constant | 
temperature and is supplied under pressure to the 
test gears as a small jet through a calibrated orifice. 
Failure by scuffing is recognised by visual inspec- | 
tion of the teeth. The work was dealt with in| 
ENGINEERING, vol. 160, pages 117, 157 and 178! 
(1945). 
Among the large number of instruments shown 
on the stand of the Research Laboratories of the 
General Electric Company, Limited, Wembley, 
Middlesex, mention may be made of a meter which 
has been designed to measure the value of an imped- 
ance at radio frequency. The method adopted is 
dependent on the attenuation across a network 
consisting of the impedance and a resistor of low 
value. The attenuation is compared with that of 
an internal attenuator by a valve switching device 


STANDARD TELEPHONES AND CABLES, LIMITED. 





operated at 50 cycles per second, and, in use, the 








instrument is handled like an ordinary audio- 
frequency bridge. The internal attenuator is 
calibrated so that the impedance in ohms of the 
unknown impedance is read off directly. The 
internal oscillator and the tuned amplifier are 
ganged together and cover a frequency range of 
50 kylocycles to 20 megacycles per second in six 
wavebands. The attenuator networks enable an 
impedance range of 10 to 10’ ohms to be covered. 
The apparatus was developed particularly for the 
measurement of the electrical characteristics of 
quartz crystals, but we understand it is equally 
suitable for the measurements of other circuit 
components. 

Among the large number of instruments exhibited 
by Standard Telephones and Cables, Limited, 
Connaught House, Aldwych, London, W.C.2, men- 
tion may be made of an automatic impedance 
comparator. This apparatus, an illustration of 
which appears in Fig. 13, has been designed for 
rapidly comparing a train of up to 100 impedances 
against corresponding standard impedances ; and for 
indicating immediately when an impedance under 
test is outside a pre-determined tolerance. The 
standard impedance and the impedance under test 
are connected as two arms of a Wheatstone bridge 
and are brought into circuit by a telephone-type 
automatic selector. Provided the tolerance of the 


instrument, a trip relay across the bridge remains 
energised and the selector passes on to the next 
pair of impedances. If, however, the tolerance is 
outside the limit, the trip relay operates, the selector 
stops, and a light on the panel indicates a faulty 
impedance. Any three pre-determined tolerances 
are available, between the limits of 8 per cent. and 
40 per cent. Any impedance between 1 ohm and 
3 megohms at 50 cycles per second can be tested. 
The instrument which, it is claimed, is easy to 
operate and simple to control, is automatic in action 
and independent of the skill of the operator. Keys 
allowing for a test to be repeated, a series to be 
resumed, and for starting to be effected at various 
points in the complete cycle of tests, are provided. 
The comparator is designed for use on a single-phase 
200/250 volts, 50-cycle circuit, and has a power 
consumption of 130 watts. Its operation is inde- 
pendent of external and internal surges. 

Messrs. Dawe Instruments, Limited, Woodside- 
road, Amersham, were exhibiting three patterns of 
their electronic stroboscope. One of these, known as 
the Stroboflash, is intended for all usual applica- 
tions. It is a mains-operated instrument which, it 
is claimed, is particularly suited for rapidly adjusting 
and aligning speeds to a critical value, as is necessary 
with textile spindles. It comprises a multi-vibrator 
or relaxation oscillator, which is provided with a 
variable-speed control in the form of a calibrated 
dial graduated in flashes per minute. This oscillator 
is used to drive a neon lamp, which is mounted 
within a parabolic reflector and flashes at the fre- 
quency of oscillation. If desired, the flashing speed 
can be controlled by an external contactor or by the 
power frequency. The fundamental range is 600 
to 14,400 flashes per minute, but the range can be 
extended to about 100,000 flashes per minute by 
using multiples of the flashing speed. The duration 
of the flash is between 5 and 10 micro-seconds and 
an accuracy of 1 per cent. is obtainable at dial 
readings above 750 r.p.m. when the calibration 
has been standardised in terms of a frequency- 
controlled power line. Power supply is at 200 to 
250 volts from a 50-cycle circuit, and the controls 
are arranged for maximum convenience when the 
instrument is held in the normal position. It 
measures 9 in. by 9} in. by 10 in., and weighs about 
12 Ib. 

An instrument, known as the Strobotorch, is 
identical in performance with that just described, 
but uses a separate lamp unit which is fitted with 
a pistol-grip handle. It is, therefore, recommended 
for use where space is restricted or where the lamp 
must be held in awkward positions. The lamp head 
and handle are a single-piece aluminium-alloy cast- 
ing, and the drive unit is mounted in a hardwood 
cabinet. The instrument measures 15 in. by 9 in. 
by 10 in. deep and weighs 15 lb. The third type 
shown is known as the Stroboflood, and employs 
an intense white light which renders it suitable for 
photographic work. 





PREVENTION OF INDUSTRIAL DERMATITIS.—We have 
received from Messrs. Innoxa (England), Limited, Balls 
Pond-road, London, N.1, a booklet entitled The Invisible 
Glove, describing the method of using the preparations 
made by the firm to prevent industrial dermatitis in the 
hands of employees in a wide variety of trades. The 
preparations vary according to the material handled 
and are readily applied. 





STEEL TUBING FOR LOW-TEMPERATURE WORK.—A 
9 per cent. nickel steel, containing a maximum of 0-12 
per cent. of carbon, has recently been developed in the 
United States by the Babcock and Wilcox Tube Company 
for the manufacture of tubing intended for use in plant 
handling low-temperature fluids, such as liquefied gases. 
The material is stated to possess good physical properties 
at temperatures as low as — 320 deg. F. (— 196 deg. C.). 
At this temperature, the steel has a Charpy impact 
value of 25 ft.-Ib. Its corrosion resistance is high and 
it is recommended for such applications as pump tubing 
in oil wells, where salt water and hydrogen sulphide are 
present. Its resistance to attack by alkaline media, 
and also to low-temperature embrittlement, is greater 
than that of any other nickel-alloy steel tubing produced 
by the manufacturers. The steel is made in the electric 
furnace, and its minimum ultimate tensile strength is 
35-7 tons per square inch, with a yield point of 22-3 tons 
per square inch, and an elongation, on 2 in., of 20 per 





impedance under test is within that set on the 


cent. 
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EXPERIMENTAL SUBURBAN 
RAILWAY PASSENGER COACH. 


Tue relative advantages and disadvantages. of open 
and compartment r stock on urban and 
suburban electric railways has recently been widely 
discussed both by traffic authorities and users. It is a 
subject upon which it is difficult to offer an unbiassed 
opinion as individual views tend to be deeply coloured 
by personal predilections and requirements. It would 
appear, however, that on tube lines and the more 
urban sections of other railways open stock is to be 
preferred, while on the outer sections, where among 
other things the traffic is likely to be lighter, there is 
still much to be said for compartments. A com- 
promiser would naturally seek something between the 
two and it is not surprising therefore that this is the 
solution, which is now being tentatively tested by the 
London Passenger Transport Board. 

The car in question, of which a plan is given in the 
accompanying illustration, is experimental. It has 
been designed with a view to determining what type of 
stock should be used on the service between Aldgate 
and Amersham. Trains on this route carry heavy local 
urban traffic between Aldgate and Finchley-road, 
including interchange traffic at Baker-street, while 
between Finchley-road and Amersham the load is 
considerably lighter. To meet these conditions it 
therefore seemed desirable to design a car with not less 
than the Board’s standard allowance of doorways so 
as to facilitate the handling of the local traffic. At the 
same time it seemed advisable to reduce the size of the 
saloon type of compartment so as to secure, to some 
extent, the amenity claimed for compartment stock. 

The car was constructed in the Board’s workshops at 
Acton. The underframe is of the old Metropolitan type 
and is mounted on District line type bogies with 36-in. 
wheels. The body is of steel frame construction, to 
which the body panels are secured. It is, however, 
intended that if the car goes into production the body 
and underframe shall be integral and a bogie suitable 
for the type of running required shall be adopted. The 
dimensions are the maximum permitted by the loading 
gauge, in orderto provide the maximum accommodation. 

As will be seen, the interior of the car is divided into 
three compartments, which are connected on one side 
by a through corridor. Each compartment is provided 
with a doorway 4 ft. 6 in. wide. These openings are 
closed by two air-operated doors which are under the 
control of the guard The intention is that at busy 
stations both leaves of the doors shall be opened and 
closed by the guard in accordance with the practice 
usual on the tube railways. At stations where the 
traffic is light, however, it will be possible for one leaf 
of each door to be opened by a passenger pressing a 
button, either inside or outside the car, after the 
guard has taken permissive action. In order that the 
doors may not be left open unnecessarily it will also 
be possible for a passenger to close the door by pressing 
a second button. If this is not done all doors will be 
closed by the guard before the train starts. The 
pneumatic engines installed for operating the doors are 
of a new pattern, which has been specially designed to 
provide minimum projection, since they are housed 
adjacent to the gangway where it passes the ends of the 
cross seats. The doors themselves are also of a new 
pattern in which the weight is supported on plain rollers 
running on a smooth track. Guiding is effected b 
running the door between rollers with vertical axes, 
which are situated within the door pockets. Experi- 
ence, we understand, has shown that such doors are less 
liable to be jammed than those with grooved rollers 
running on a grooved track, such as are usual practice 
on tube stock. A new form of upper track has been 
adopted, which is designed to exclude draught, while 
draught excluders are also provided at the lower edges. 

Seating accommodation is provided for 57 passengers, 
All the seats are cross seats and are arranged partly 
against the partitions and partly on an island in the 
middle of each compartment. The space between the 
seats opposite the doorways is wider than usual, so as 
to provide for passage and standing. There are two 
routes to each entrance, except from the seats immedi- 
ately opposite the doorways. Each compartment is 
provided with fluorescent lighting as well as with four 
incandescent lamps, which are supplied from an emer- 
gency battery. The current for the fluorescent light- 
ing is derived from a motor-generator, which is driven 
by a direct-current motor and supplies a constant 
alternating current at a frequency of 1,200 cycles per 
second. The lighting fittings form a moulding between 
the lower half of the ceiling, which is elliptical, and the 
centre part which is in the form of a coffer with a flat 
top and round sides. Heaters supplied from the 600- 
volt circuit, are provided in all the compartments. 

Each compartment of the car has been treated 
differently. Three heights of seat back are provided 
in order to determine by experiment which is the best. 
Different types of internal decoration have also been 
used in the three compartments in order to determine 
by trial and error which is the most suitable. 
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LABOUR NOTES. * 


In the course of a reference to the Government's 
decision to direct labour into iron foundries, Mr. 
Beard, the general secretary of the United Pattern- 
makers’ Association, says that, in his recent booklet 
on the subject of patternmaking, he touched briefly 
on the position of the patternmaker, the skilled moulder, 
and the toolmaker, and the difficulties encountered as a 
result of the employers’ policy in refusing to pay for 
skill as against mechanised output. ‘‘ The engineering 
employers,” he writes in the latest issue of the organisa- 
tion’s Trade Report, ‘“‘and, indeed, the ee are 
paying dearly for this ighted policy. they 
do not deal with the question of earnings of the higher 
skilled workers in relation to the earnings of semi-skilled 
production workers in a more reasonable and generous 
manner, then the higher skilled worker, like the pattern- 
maker, will inevitably seek work of lesser skill, which 
is better paid and far less onerous.” 





“The history of the founding industry,” Mr. Beard 
continues, “‘is one which does not redound to the 
credit of the ineeri Employers’ Federation. 
Throughout the 1914-18 war, and afterwards, the 
earnings of skilled craftsmen were extremely low in 
comparison with the earnings of the mechanised produc- 
tion worker, many of whom had had no vious 
engineering experience. Following the 1914-18 war, 
the moulders sought to improve these conditions, but 
the employers not only refused to consider any increase 
in wages, but refused even to deal with the appalling 
working conditions which obtained in many foundries. 
The National Union of Foundry Workers were at this 
time financially strong and a strike resulted.” 





With their financial resources exhausted, the men, 
as the records tell, returned to work on practically the 
pte-strike terms. ‘ The employers,” Mr. Beard goes on 
to say, “ are now reaping the result of this policy of 
repression, bad conditions, and low wages at a time 
when they and the country require all the effort and 
output they can get.” ‘The policy of the employers,” 
he asserts, ‘‘ during the last 30 years, has been to raise 
the earnings of the semi-skilled worker at the expense 
of the craftsman, and unless this policy is reversed, 
and training for apprentices is introduced on a com- 


Y | prehensive scale, the problem which obtains in the 


founding industry will also obtain in the industries 
like our own, with the result that we shall rapidly 
deteriorate into a third-rate trading nation.” 





Fifty-seven new members were enrolled by the 
United Patternmakers’ Association in December, mak- 
ing the total on the roll 14,239. During the month, 
25 members were paid trade benefit, and 295 sick benefit. 
There are 729 superannuated members. 





At a meeting in London last week, the National 
Engineering Joint Trades Movement decided to 
apply for an increase of 1/. a week on the base rate for 
all adult male time-workers in the industry, with a 
proportionate advance on piece-work prices. It intends 
also to press for a reduction of the working week from 
47 to 40 hours, without loss of pay. The claims are to 
be discussed with representatives of the Engineering 
and Allied Employers’ National Federation on Feb- 
ruary 6. The craft union affiliated to the 
Movement is the Amalgamated Engineering Union. 





The executive council of the United Patternmakers’ 
Association—which is also affiliated to the Joint 
Movement—states that, at a recent meeting, it had 
considered the wages question ‘‘in the light of resolu- 
tions from branch and district committees dealing with 
suggested applications for increases in differential 
rate, increases in rate to 3s. and 5s. per hour... 
etc., etc.” Eventually, it is recorded, the following 
resolution was adopted ‘‘ That in view of the con- 
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flicting resolutions received from branches, and the 
fact that we are associated with an application for 
ll. per week increase through the Engineering Joint 
Trades Movement for all adult workers, we find it 
difficult to deal with this matter. We do, however, 
accept the principle of seeking an increase in the 
minimum rate for patternmakers, and request the 
general secretary to circularise branches for information 
to support such a claim.” 


Accordingly, district secretaries, and secretaries of 
which are unattached to any district com. 
mittee, have been asked to collate the following infor. 
mation and to send it to the General Office as soon 
as possible :—({1) The number of firms and approxi- 
mate number of patternmakers employed, where 
standard time;rates only prevail. (2) The number of 
firms and the approximate number of patternmakers 
who are in receipt of the bare piecework rate. (3a) The 
names of firms and the approximate number of pattern. 
makers employed, where rates in excess of the standard 
time-working or piece-work rates are paid. (3b) The 
amount of such increased rate, and the manner of the 
computation. (3c) Whether or not the fitter in the 
same establishment is in receipt of the same increased 
rate on the same computation. In the questionnaire, 
the standard rate is defined as the “ base rate and 
national bonus plus compensatory time-working bonus.” 





The Bill to repeal the Trade Disputes and Trade 
Unions’ Act, 1927, was published on Friday last week. 
It consists of a single clause which is as follows : * The 
Trade Disputes and Trade Unions Act, 1927—in this 
Act referred to as “the Act of 1927 °—is hereby re- 
pealed and, subject to the transitional provisions set 
out in the schedule to this Act, every enactment and 
rule of law, amended or otherwise affected by that Act, 
shall, as from the commencement of this Act, have 
effect as if the Act of 1927 had not been passed.” 
The Schedule prescribes the steps to be taken in 
approaching the Registrar of Friendly Societies for 
approval of suitably amended new rules, and also 
indicates the procedure to be followed in connection 
with the payment of the political levy. 





At its monthly meeting last week, the General 
Council of the Trades Union Congress decided to 
support the continuation of the National Arbitration 
Tribunal set up under the Conditions of Employment 
and National Arbitration Order. Members took the 
view, it was officially stated, that it would not be 
in the interests of the trade union movement or of the 
nation as a whole to require the abolition of compulsory 
arbitration at the present time. They felt that, 
having regard to undertakings given by the Minister 
of Labour and National Service which made it possible 
for the T.U.C. and the British Employers’ Confedera- 
tion to request cancellation of these provisions for 
compulsory arbitration at any time in the future, 
the position should be re-examined from time to time 
with particular reference to the provisions of the 
Wages Councils Act, 1945, involving the power of the 
Minister of Labour and National Service to require 
the submission to the Industrial Court of questions 
concerning recognised terms and conditions of employ- 
ment. 





Most cabled accounts of the widespread labour 
troubles in the United States have more to say about 
the consequent dislocation of industry generally than 
about their cause. Yet, the roots of fe matter are 
not really obscure, although a conflict of trade-union 
interests and, on the side of labour, a clash of persona- 
lities, tend to make them appear to be. With the 
cost of living rising, the employees contend that wages 
are too low, and the employers reply, and offer to 
demonstrate statistically, that the wage increases 
demanded are economically too high. It should not 





be impossible to find a way of easing that deadlock. 
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SINGLE-BLOW IMPACT TEST FOR 
CAST IRON.* 


By A. B. Everrst, Ph.D., J. W. Grant, and 
H. Morroaa. 


METALLURGICAL advances in the development and 
production of iron castings have resulted in substantial 
improvements in the mechanical properties available 
and have greatly widened the field of application of 
cast iron in modern engineering practice. An out- 
standing deficiency in cast iron has always been its 
brittleness, but it is generally recognised that the shock 
resistance of modern castings has improved along with 
the other mechanical =. As iron castings, in 
both peace and war, are being employed under condi- 
tions of higher stressing and often in locations where 
they are subject to shock loading, a demand has arisen 
for a more definite evaluation of their impact properties. 
This demand has become more insistent when, owing 
to shortage of strategic metals in war-time, considera- 
tion has been given to the use of cast iron in substitution 
of such tougher materials as steél or common non- 
ferrous alloys. Attempts have been made from time to 
time in the past to develop tests suitable for measuring 
the toughness of cast iron, but such attempts have 
been fraught with many difficulties and until recently 
no generally acceptable test has emerged. This paper 
records an investigation of this problem leading to the 
development of a test employing the standard Izod 
machine. 

At the outbreak of war there was still no generally 
accepted standard method of carrying out the impact 
test for cast iron, although some progress has been made 
towards the development of a generally acceptable 
test by various bodies interested. The need for more 
definite information on the im Pp jes of cast 
iron was emphasised in the months of the war, 
owing, first, to new and severe conditions of service 
imposed upon iron castings as a result of the war-time 
use of this material and, secondly, to the need for 
economy in strategic metals, which, in turn, led to the 
adoption of cast iron in place of other materials in 
shorter supply. Under both these conditions precise 
information was essential to engineers and designers 
in ing the limitations and capabilities of cast iron 
for specific applications. Arising from problems raised 
by some of the Services, the whole question was -con- 
sidered by the Technical Advisory Panel tothe Directors 
for Iron Castings under the Ministry of Supply, and it 
was decided to set up a sub-committee to review the 
position and, in collaboration with the British Cast Iron 
Research Association, to consider the further develop- 
ment and possible ultimate standardisation of an 
im test. 

considering this problem the sub-committee were 
guided by the following considerations: (1) The test 
should be universally applicable for the measurement 
of the impact strength of cast iron in foundries and 
engineering laboratories throughout the country. To 
fulfil this condition, the test should utilise existing 
available equipment as far as possible, it being out of 
the question in war time to consider the large-scale 
supply of a new form of testing unit. (2) The limitations 
imposed by (1), coupled with the results of previous 
experience, led to the conclusion that the most practical 
form of test would be one carried out in the standard 
120-ft.-lb. Izod machine. Further, it was decided that, 
in order to avoid interference with the normal usages 
of the machine on steel specimens, the standard striking 
height of 22 mm. should be maintained, the only modifi- 
cation being in the form of the grips necessary to hold 
test-pieces of dimensions more suited to the lower 
impact properties of cast iron. (3) Previous work has 
indicated clearly that the standard 10-mm. specimen 
as used for steel gives results for cast iron too low to be 
of any practical use. In order to raise the readings 
given by the Izod machine to a level where a useful 
distinction is drawn between irons of different qualities, 
it was felt desirable to use as large a specimen as possible 
consistent with the proper working of the machine. 
A large specimen had already been shown to give a 
useful spread of results. (4) Test-pieces should be of 
a form which could be machined from a standard 
British Standard test bar as covered by British Stan- 
dards Nos. 321-1938 and 786-1938. (5) A sharp notch 
in the test bar should be avoided, it being felt that 
this was undesirable in a material of the nature of 
cast iron. (6) It was considered at this stage that a 
groove in the test-piece was desirable in order to locate 
the fracture and prevent breaking of the specimen 
in the grips. 

With data from various sources before them and 
bearing in mind the above considerations, the sub- 
committee felt that the most promising form of test- 





* Joint Report on work carried out by the Technical 
Advisory Panel to the Directors for Iron Castings, [ron 
and Steel Control, Ministry of Supply, and the British 
Cast Iron Research Association, presented at the Autumn 
Meeting of the Iron and Stee] Institute, held in London 
on November 22 and 23, 1945. Abridged. 





iece for the initiation of their work was one machined 
rom the standard 1-2-in. diameter bar to give 1-1 in. 
outside diameter with 3 in. overall length and with a 
groove of 0-05 in. radius located 1} in. from one end 
of the bar, thus giving a l-in, root diameter. The form 
of this test-piece is shown in Fig. 1, on page 118. The 
use of this test-piece called for the preparation of 
special dies or grips. It was intended that the centre 
line of the groove should be level with the surface of 
the grips and for the location of the specimen in the 
machine either a height gauge as shown in Fig. 1, or a 
finer gauge, as in Fig. 2, was used. In the initial 
experiments the centre-line of the test-piece was 
arranged to coincide with the centre-line of the machine. 
This led to a slight error, in that the knife-edge of 
the tup struck the specimen before reaching the bottom 
dead-centre position. A simple calculation showed, 
however, that the error introduced in this manner was 
negligible, the striking position being actually 0 -0035 in. 
above the lowest position of the knife-edge. 

For the first series of tests a supply of bars in three 
grades of iron was obtained. Bars were supplied to 
seven investigators designated A to G, who made their 
own arrangements for machining the test-pieces. For 
convenience, grips for this size of bar were passed from 
one investigator to another as necessary. This point 
should be borne in mind, since it was found that indivi- 
dual machines showed minor variations which, in point 
of fact, rendered it ultimately necessary for the grips to 
be fitted individually to each machine. A study of 
the results revealed that investigator C recorded much 
higher figures than the others on the two higher- 
strength materials. Investigator G likewise reported 
high figures, but the remainder showed some measure 
of agreement among themselves. This agreement was 
found to be much closer for the lower-strength material 
than for the high-duty cast iron. 

All investigators reported the presence of a second 
indentation on the same side of the broken-off portion 
of the test-piece as that which suffered the original 
blow from the knife-edge. This double-blow effect 
has been found to be general in the tests on cast iron 
and, as reported later in this paper, has been the 
subject of detailed study. In summarising this first 
investigation, the sub-committee reported that the 
results for some of the materials showed among 
themselves a wide variation, this being as much as 
50 per cent. for the high-strength iron, although less for 
the medium-strength iron; on the low-strength 
material, however, the results were moderately consis- 
tent. It was the final conclusion of the sub-committee, 
therefore, that the test carried out under the conditions 
specified was not satisfactory, although there was an 
indication of agreement sufficiently strong to justify the 
further study of the test with a view to endeavouring 
to establish conditions giving more consistent results. 

Several of the investigators had already had experi- 
ence with different forms of test-piece which had 
demonstrated varying degrees of consistency in the 
impact test. It was decided, therefore, at this stage of 
the investigation to consider alternative forms of test- 
piece. The wide variation of results shown in the 
Technical Advisory Panel series of tests, not only 
among different investigators but even in some cases 
in one machine, led the sub-committee to look for some 
explanation for the discrepancies recorded. At this 
time the most obvious possible séurce of error lay in 
the double-blow effect. since, although the mechanism 
by which the double blow occurred was not understood, 
the second impression (Fig. 3, on page 118) on many of 
the test-pieces was of such a nature as to suggest that 
a considerable expenditure of energy had taken place. 
Evidence, however, had come to hand that on some 
special dead-annealed ferritic cast irons, severe jamming 
of the broken part of the test-piece had taken place, and 
in one example recorded had stopped the pendulum 
completely. 

It was only logical, therefore, in selecting modified 
forms of test-piece to bear in mind primarily the 
elimination of the double-blow effect. This was 
attempted by: (a) rimenting with smaller sizes 
of test-picce so as to allow greater clearances between 
the broken part of the test-piece and the tup on the 
one hand and the anvil on the other. (0) ini 
away that part of the test-piece which was known 
generally to receive the second blow. (c) Experiment- 
ing with notches of such a form as to speed up the 
fracture of the test-piece, it being hoped that this would 
affect the relative velocities of the broken part of the 
specimen and the tup, so enabling the specimen to clear 
itself more rapidly. One investigator tried a large 
number of forms of test-piece, and these, besides 
covering various sizes of test-piece, included both 
grooves and notches for locating the position of fracture, 
and some were designed to avoid the double blow by the 
particular shaping applied to the head of the specimen. 

The B.C.I.R.A. experimented with a form of test- 
piece shown in Fig. 4, on page 118, in which various 
ratios of the diameters P and D were used. This 
test-piece was designed to locate accurately the plane 
of fracture and to give an indication of the maximum 





diameter which could be allowed for the top part 
without encountering the double-blow effect. Other 
investigators experimented independently with various 
forms of grooves and notches. It is sufficient for the 
purpose of this paper to record that, while a few test- 

i ave promising results in respect of the elimina- 
tion of the double blow, none of the various test-pieces 
tried out proved really satisfactory in giving consistent 
results. Experience with these different forms of bar 
confirmed earlier experience that a notch was not 
satisfactory with cast iron. About this time evidence 
came to hand that the double-blow effect sometimes 
occurred even with steels and non-ferrous metal alloys, 
using the 10-mm. square or standard round specimen. 
The phenomenon, however, always seemed to be asso- 
ciated with the low impact values recorded for brittle 
materials. 

As the experimental work on alternative forms of 
test-piece was ‘inconclusive in leading to consistent 
results and in eliminating the double-blow effect, it was 
felt that another possible source of error in the first 
series of tests lay in a variation in the fit of the grips 
or dies in the various machines, it being recalled that, 
on account of the special size of test bar employed, 
namely, 1-1 in. in diameter, only two sets of grips were 
available and were passed from one investigator to 
another. At the same time it was realised that a 
number of firms acting in co-operation with the 
B.C.I.R.A. had had considerable experience with the 
0-798-in. plain test bar with the grips cut away, 
using a striking height of 1-3 in. Although the results 
of this test had not been such as to justify its con- 
sideration for immediate adoption as a standard, there 
appeared to be a greater consistency in the results than 
was obtained in the T.A.P. first series. It was there- 
fore agreed that for the second series of tests the 
B.C.I.R.A. form should be employed, but with the 
standard striking height of the Izod machine, namely, 
22 mm. A standard material of about 18 tons per 
square inch tensile strength was distributed to six 
investigators. Each investigator was asked to keep a 
careful record of all details of the test, including striking 
height and fit of grips, and to note points such as the 
condition of the knife-edge. Six test-pieces, 0-798 in. 
in diameter and 3 in. long, were machi from each 
1-2-in diameter x 2l-in. bar. Most of the investi- 
gators were already equipped with grips fitted to their 
machine. The results obtained by the six investigators 
are illustrated in Fig. 5, page 118. 

Some measure of consistency is seen among the 
results, apart from the figures provided by investigator 
U, although the spread of results recorded by each 
investigator and the overall spread was felt still to: be 
wider than was desired or acceptable in a test for stan- 
dardisation. Further work was therefore undertaken 
on details of the test. 

Possible Errors in the Impact Test.—In the further 
study of variations found in the impact test, full con- 
sideration was given to the following points: (a) the 
use of a long bar subjected to repeated tests as against 
individual test-pieces. (b) The influence of previous 
stressing on the bar used for the impact test, i.c., 
whether the use of material previously broken in trans- 
verse is undesirable. (c) The double-blow effect. 
(d) Errors introduced by inaccuracies in the size of 
test-piece and the fit of the grips. (e) Machine factors, 
including the general condition of the machine, the set 
of the knife-edge, the rigidity of the recording mechan- 
ism, etc. 

It is, of course, well known that the standard speci- 
men of the Izod test on steel carries three notches 
(B.S. 131-1933), so that on one specimen actually 
three results are obtained by raising the specimen 
progressively to three itions. In the case of cast 
iron it was felt that there would be some advantage 
in obtaining a larger number of results by carrying out 
successive tests on a long bar rather than by cutting the 
bar into 3-in. lengths for separate test-pieces. Generally 
speaking, from a given length of bar double the number 
of results can be obtained by this method. In the first 
series of T.A.P. tests, the B.C.I.R.A., following this 
line, adopted the method of machining the 0-05-in. 
groove at spaces of 1} in. along the length of the bar. 
The hole normally provided in the base of the Izod 
machine for accommodating the 10-mm. steel specimens 
was enlarged to pass the 1-l-in. diameter bar, and 
provision was also made for the accommodation of 
this bar in the foundation. Location of the bar for 
each test was achieved by means of a positioning 
gauge as shown in Fig. 1. 

Full details of the results obtained in this way on 
materials A, B and C employed in the first series of 
tests are given in Table I, on page 118. The figures for 
materials A and B call for no special comment, but in 
those for the weakest material C a remarkable alternation 
of high and low figures will be noted, which supports the 
8 tion that some weakening or damage to the bar 

id in the grips occurred at each test, the effect being 
substantial when the highest result was recorded but 
being apparently negligible when on the next test the 
andtesial was already weakened and broke at a low 
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figure. It would appear, therefore, that this irregu- 
larity condemns the principle of using a long bar when 
carrying out 1-1-in. groove tests on a weak material. 
It is very noticeable, however, that a similar effect is 
not recorded in any measure on the stronger materials. 
Some -work was subsequently put in hand to obtain 
further evidence with regard to this phenomenon. 
Two 21-in. transverse bars in a cast iron giving an 
impact value in the region of 25-30 ft.-lb. were machined 
to 0-798 in. in diameter, the test in this case corres- 
ponding to that used in series 2 in which no groove was 
employed. The top part of one bar was tested in one 
length, six impact tests being obtained, and the bottom 


TABLE I.—Long-Bar Results on First Series of Tests. 
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was cut into three separate pieces 3 in. long. On the 
second test-bar the top part was cut into three pieces 
and the bottom part left as a long-bar. The results 
are given in Table IT. 

As these results were obtained on two bars only, a 
further group of tests were carried out in which two 
sets of bars were prepared from one ladle of metal. 
No transverse testing was carried out on these bars, but 
half the available material was machined to 0-798 in. 
in diameter for the entire length and was tested in this 
form, while the other half of the material was tested 
in the form of 3-in. lengths. Specimens were marked 
to show whether they came from the top, centre or 
bottom of each bar. The average final values were 
slightly higher for the bars tested in 3-in. lengths. 
However, the difference was not marked and was well 
within the range of figures obtained on any one bar. 
There was, however, no repetition of the periodic 
weakening of material held in the grips. An analysis 
of this and a large number of similar cases shows, 
therefore, that, in spite of the evidence obtained on 
bar C in the first series of tests, there is, generally 
speaking, no evidence that the use of a long bar broken 
repeatedly is undesirable. This is an important prac- 
tical point, as the testing of the long bar enables more 
results to be obtained from a given length than when 
several 3-in. lengths are used in each test. As already 


TABLE II.—Comparison of Long-Bar and Single Tests. 














| Halt | Impact Values, ft.-Ib. 
Bar of | Form of a 
No. | Trans- | Test-Piece. | 
|verse Bar. | Individual. } Average. 
l | abe: 3T * 
| | 
1 | Top 9-in. bar ..| 18 19 19 19 18 21; 19 
1 Bottom ..| 3-in. pieces | 19 19 19 — — — |! 19 
2 | Bottom ..| 9-in. | 19 22 201 ad 
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indicated, however, the method calls for some minor 
modification of the Izod machine to accommodate 
the larger specimens as used for cast iron. 

The view was expressed by some members of the sub- 
committee that when the transverse test was carried out 
on the 21-in. bar this.test might have some effect in 
weakening the material and thus lead to lower results 
in the im test subsequently carried out than 
would be recorded if the material had not previously 
been strained. Since cast iron undergoes a consider- 
able plastic as well as elastic deformation in the trans- 
verse test, the bar between the centres will take up a 
permanent set according to the magnitude of the stress 
imposed, this plastic set being greatest at the centre of 
the transverse bar, where the stress is greatest. Further, 
the plastic deformation is coincident with the direction 
of loading, so that in a subsequent impact test the result 
obtained might be influenced by the position of the 
test-piece in relation to the previous transverse loading. 
A number of experiments were, therefore, carried out, 

i this theory in mind. These experiments 
indicated that any variations caused by prior trans- 
verse testing were well within the limits of variation ia 
the test, and any possible effect in the direction of the 
impact blow in relation to the direction of prior bending 
could not be detected. This conclusion is in line 





with the experience of many investigators who have 
recorded results on unstressed bars as well as on bars 
previously tested in transverse. No influence of the 
previous transverse stressing could be detected in the 
figures ultimately obtained. 

Reference has already been made to the double-blow 
effect, the evidence of which is seen on many cast-iron 
test-pieces after the impact test. The general appear- 
ance of a broken test-piece is as shown in Fig. 3. Near 
the top of the test-piece a marked impression is made 
where the knife-edge of the tup delivers the main blow ; 
nearer the fracture a second impression somewhat 
smaller than the first is also made on the test-piece, 
and from the depth of this impression it is evident 
that it has been made with considerable force. Various 
modifications of the double-blow effect occur. Thus, 
in some cases it has been found that multiple impres- 
sions occur on the test-piece. Sometimes two or three 
secondary impressions diminishing in depth are seen. 
Generally speaking, the second impression or group of 
impressions lies directly below the main impression, 
but in other cases, where there has been evidence of 
the specimen leaving the machine with a twist on it, the 
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secondary impression has been found slightly offset to 
one side or the other. Some variation has been noted 
in the distance between the two impressions on any 
one type of cast-iron bar, and it has been established 
that under given conditions the stronger the material 
the wider is the spacing ween the impressions, 
so that in some cases with high-duty cast irons the 
secondary impression is sometimes found very close 
to the line of fracture. 

The double-blow effect has been recorded on all types 
and sizes of test-piece. It was at first thought that the 
effect was confined to the larger diameters of test speci- 
mens, with or without grooves or notches to locate 
the fracture. Further experience has shown , however, 
that the double-blow effect, as far as can be judged, is 
just as prevalent with the 1-1l-in. diameter test-piece 
as with the 0-798-in. size of bar. As already men- 
tioned, the double-blow effect has also been noted on 
10-mm. bars in both some non-ferrous alloys and steels 
giving a relatively low impact value. It is evident, 
therefore, that the double-blow effect is not directly a 
function of the size of test-piece. It was felt that the 
double-blow effect called for further investigation, 
more specially as it was suspected of introducing a 
serious vara error in the test results. In the first place 
careful examination was made of a number of machines 

























in which tests on cast iron had been catried out. It 
was found that there were indentations and signs of 
wear, both on the top surface of the vice and on the 
underside of the tup. It is clear, however, that the 
secondary blow on the test-piece was delivered by g 
sharp edge, and it was concluded, therefore, that the 
marks on the tup and anvil, while giving some ideg 
of the movement of the test-piece after fracture, do 
not themselves represent any feature which could 
be associated with the double blow. 

In an endeavour to determine more accurately the 
behaviour of the test-piece after fracture, a number of 
tests were carried out using coloured paints on the knife. 
edge, the under surface of the tup and on the anvil, 
so that by examination of the specimen after fracture 
it could be seen where the paint surfaces had been 
damaged and by the paint picked up on the test-piece 
its course could be traced. The main conclusion from 
this section of the work was that the suspicion that 
the double blow was caused by the knife-edge itself 
was confirmed, but the exact mechanism whereby 
the specimen received the double blow from the knife 
was still not clearly understood. 
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In view of the marks showing contact between the 
test-piece and the top of the vice and underside of the 
tup, experiments were carried out by various workers 
to modify the shape of these parts with a view to 
eliminating the double-blow effect. One such effort 
is shown in Figs. 6 and 7, on this page, which illus- 
trate, first, the standard anvil and grip arrangement 
and, second, a modified vice and grips in which any 
bouncing tendency, whereby the specimen would 
bounce up from the surface of the vice to hit the knife- 
edge a second time, is eliminated by the cutting-away 
of the vice. Neither this nor experiments with modified 
tup arrangements and reduced energy of blow were 
successful in eliminating the double blow. 

Some interesting data on the double-blow effect 
came to light accidentally during the course of these 
experiments. A cast-iron test-piece showing a marked 
double-blow effect as indicated in Fig. 8, opposite, 
was noted to show a peculiarity in both the main 
impact and the secondaty blows, which clearly corre- 
sponded to some defect in the knife-edge. The knife- 
edge in. question is shown in Fig. 9, in which it is seen 
that a chip has been broken from the striking edge. 
A careful study of the shape of the knife-edge and of 
the indentations showed that the secondary blow was 
formed by the test-piece hitting the underside of the 
knife-edge with considerable force after fracture was 
complete. With all the evidence now available, it was 
suggested that the mechanism of formation of the 
double blow and the behaviour of the test-piece after 
fracture were somewhat as shown in Fig. 10. 

If this conclusion is correct it confirms that the 
second blow does not bear any relation to the indenta- 
tions on the top surface of the vice. Most probably 
the action of the double blow takes place in a fraction 
of a second after fracture, and, while the energy of the 
double blow is undoubtedly great, as indicated by the 
depth of the impression, the movement of the test- 
piece seems to be such that the main energy of this 
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blow is at right angles to the line uf travel of the tup 
and no interference with its free swing is encountered. 
This is in line with experience in the tests carried out 
on various forms of test-piece which show that there 
jg no relationship between the double-blow effect and 
the impact-strength value. Thus, in some cases, two 
specimens of the same material have shown a higher 
impact strength where a double blow has been recorded 
than in a test without this effect, whereas in other 
examples exactly the reverse has been found. 


TABLE III.—Effect of Double Blow on Izod Figure. 
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Impact Value, ft.-Ib. 








a oe esuaamaiiicaamatee a y ras | Tensile 
> } | Strength. 
| Increase Tons per 
Double Blow.| No Double Blow. | Dueto | aq. in. 
| Double Blow. | 
| 
f | | | 
17-0 18-0 | 16-5 17-0 15°5 | 1-2 22-8 
Average 17°5 Average 16-3 | | 
21-0 19-0 | 19-0 19-0 | 1:0 | 2-6 
Average 20-0 | Average 19-0 | | 
40 7-0° 3-0 5-0 0 } 11-7 
average 4:0 Average 4-0 
13-0 14-0 | 14-5 13-5 | 0-5 | 20-8 
Average 13-5 Average 14-0 | 
19°5 18-0 | 16-0 = -18°5 1-5 21-3 
Average 17-25 | 
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. Jamming. , 

An interesting experiment was carried out by the 
B.C.LR.A. in which a special stirrup a and wire-loop 
arrangement 6, as shown in Fig. 11, was used to check 
the movement of the broken part of the test-piece 
after fracture. Fracture occurred below the wire in 
the usual manner, but the path of the lower end of the 
broken piece was restricted to the arc made by the 
wire. It was found in practice that the test-piece left 
the loop of wire in such a position as shown at c in 

ig. 11. This arrangement was effective in eliminating 
the double blow at will. Five transverse bars of 
different kinds of cupola and alloy iron were machined 
to 0°798-in. diameter unnotched bars, which were 
broken with the old standard striking height of 1-3 in. 
On alternate breaks the double blow was eliminated 
as described above. The impact figures obtained are 
given in Table III. There seems to be some evidence 
that when the double blow has occurred the average 
energy of impact is slightly greater than when the 
effect is restricted ; on the other hand, in one case the 
amount of energy recorded with the double blow was 
actually less. It is concluded, therefore, that, bearing 
in mind the heterogeneity of cast iron and the incon- 
sistency which can be expected from any mechanical 
tests on it, it is safe to neglect the presence of the 
double blow completely on this evidence. 

The opportunity of having a high-speed camera 
record of the impact test in progress has provided 
confirmation of the above views with to the 
double blow. In order'to provide a view of the fracture 
of an impact test-piece, a special tup was made with the 
side cut away. The tup was balanced with lead to 
produce a Ls onypscti blow and to maintain the 
standard striking energy of 120 ft.-lb. An Eastman 
high-speed camera making up to 3,000 exposures per 
second on 16-mm. film was used. A number of shots 
were taken of the test in progress on both 0-798-in. 
unnotched and 1-1l-in. grooved test-pieces, and, as a 
matter of interest and for comparison, also, on three 
0-45-in. notched steel test-pieces of various impact 
properties. The sequence of photographs showed that 
immediately after fracture the top part of the test- 
piece flies upwards and forwards and the lower part 
of this piece strikes the underside of the knife-edge 
before being thrown clear. 

Emphasis has been laid previously on the possibility 
that the variation recorded between different investi- 
gators in the first series of tests may be due to errors 
introduced by ing grips from one investigator to 
another, with the result that a perfect fit of the grips 
to each machine could not be guaranteed. A further 
possible error was felt to arise from the condition of 
the grips—that is to say, whether the top edge across 
which the specimen is broken is sharp or worn—and, 
again, errors might be introduced by inaccuracies in 
machining the test bars. One investigator obtained 
reasonable consistency in the impact test by using a 
V-shaped grip which supported the specimen at two 
points only in the rear grip, the test bar being unma- 
chined. Subsequent experience showed, however, that, 
while this method had the advantage of eliminating 
machining time, it is not to be recommended as general 
practice. Tests carried out, however, on bars deli- 
berately machined within the range 0-794 in. to 
0-802 in. showed that the average impact value was 
reasonably consistent, varying as shown in Table IV. 
The degree of consistency is surprising, since it was 
thought that the fit of the test bar in the grips would 
be vital. In spite of this result, however, it is felt 
that the machining tolerance should not be greater 
than +0-001 in. on the correct diameter. 

During the course of the tests recorded in the present 


paper, various minor points were noticed in the testing 
machines. Special note was taken of these, as it was 
felt that they might have some bearing on the results 
recorded in these series of tests. Thus, in some cases 
it was found that the Izod machine was not mounted 
in accordance with B.S. 131-1933 on a heavy concrete 
block, although the rigid fixing of the machine is con- 
sidered essential in order to obtain consistent results. 
The condition of the knife-edge was often found to be 
far from satisfactory, although it is not known to 
what extent any wear and tear of the knife-edge may 
affect the result, provided that the mean striking 
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height is reasonably correct. In some cases, also erratic 
results were recorded as a result of slackness in the 
recording mechanism. The remedy in this case is, 
of course, obvious. In the continuation of this work, 
therefore, special attention was drawn to the condition 
of the machine, and special recommendations were 
made to investigators to check the following :— Actual 
striking height; fit of grips; condition of the grips, 
especially any signs of wear on the back edge; condi- 
tion of the knife-edge ; rigidity of the foundation on 
which the machine is mounted ; assurance of the correct 
capacity of 120 ft.-lb.; positioning of the vice with 
respect to the pendulum, so that the knife-edge just 
touches the specimen at bottom dead-centre, the scale 
then registering 120 ft.-lb.; and slackness of the 





pointer recording mechanism. 


At this stage of the work the assistance of the makers 
of the Izod machinese was enlisted, and it was arged 
that before any further work was carried out all the 
machines in question should be inspected and over- 
hauled, particular attention being given to the points 
mentioned above. While the machines were being 
inspected and prepared for further check tests, more 


TABLE IV.—Effect of “‘ Off-Size”’ Bars in the Izod Test. 
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Position } Average || Position Average 
of Test- ean ay Ameo of Test- | Machined Im 
Piece | i. ‘| Value. Piece in Value. 
in Bar. | , Ft.-Ib. in Bar. : Ft.-Ib. 
| 
| i! 
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Bottom 
half 0-794 17:1 | Top half | 0-798 18-9 
» | 0-796 16-7 % 0-800 17-2 
ref 0-798 16-6 | vs 0-802 17-6 
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detailed attention was given to the final selection of 
the form of test-piece for what was hoped would be the 
last series of tests before making recommendations for 
standardisation. 

In this connection the B.C.I.R.A., at intervals during 
this investigation, had developed a number of forms 
of test-piece which were designed either to avoid the 
double-blow effect or to give the maximum spread of 
results with irons of different grades. The B.C.I.R.A. 
summarised their work in this connection by carrying 
out tests using the different forms of test-piece for the 
Sere of impact-strength figures on six grades 
of iron, 

The results of this B.C.I.R.A. investigation confirmed 
the general trend of the T.A.P. Impact Test Sub- 
Committee’s findings that the most promising results 
are shown by the 1-1-in. grooved bar, which was first 
selected for investigation by the sub-committee, and 
the 0-798-in. plain bar which with the different height 
had been selected in the first place by the B.C.I.R.A. 
as giving the most uniform results. It was therefore 
agreed that in the T.A.P. third series of tests, after the 
machines had been checked, repeat tests should be 
made with these two types of bar. A number of test 
bars 1-2 in. in diameter were prepared in an iron with 
a tensile strength of about 25 tons per square inch. 
These were distributed to seven investigators for tests 
after the machines had been checked. In most cases, 
the investigators prepared grips that were accurately 
fitted to the machines. In a few cases, however, grips 
were passed from one investigator to another, but in 
these cases special attention was given to the rigid 
fitting of the grips in the machines. 

A study of these results showed that still very 
erratic results were obtained by some investigators, 
but, on the whole, there was a greater tendency towards 
uniformity than had been obtained previously. The 
conclusions which the T.A.P. Sub-Committee drew 
from these tests were as follows: (a) the results still 
showed too wide a dispersion to justify the immediate 
standardisation of either form of test-piece. (b) The 
0-798-in. plain bar gave more consistent results than 
the 1-l-in. grooved bar. (c) No explanation can be 
offered for the very divergent results obtained by 
certain investigators. After reviewing al the results 
available to date, however, the sub-committee felt 
that the results, while not sufficiently satisfactory to 
justify any attempt at standardisation, were of a 
nature to encourage a continuation of the work. There 
seemed now ample evidence to show that the most 
promising line to follow was the use of the 0-798-in. 
plain bar with 22-mm. striking height, and with the 
form of grips previously developed by the B.C.I.R.A. 
to avoid any tendency to jam or fracture below the 
top surface. The Technical Advisory Panel, therefore, 
decided to ask the co-operation of the industry in 
adopting a test on these lines for general use over a 
period, after which the question of standardisation 
could again be reviewed. 

Recommended Procedure for the Impact Test for Cast 
Iron.—The dimensions of the test-piece and arrange- 
ment of the grips in the Izod machines are shown in 
Fig. 12. The details for carrying out the test according 
to the procedure recommended are as follows: (1) the 
impact test should be carried out in the standard 
120-ft.-Ib. Izod impact machine. (2) The form of 
test-piece is to be a 0-798-in. diameter (0-5 sq. in 
cross-sectional area) plain bar, with no notch or groove. 
A separate test-piece to be employed for each test. 
(3) The test-piece is to be held in grips or dies in 
accordance with Fig. 12. This, it may be noted, is, 
with minor modifications, in line with the practice 
developed and recommended by the British Cast Iron 
Research Association following their own study of 
this problem in 1937. In the sketch showing the 
general arrangements for the test for cast iron, the 
grips should be dimensioned so that when the test- 
piece is in position the knife-edge is just touching it 
when the tup is hanging in bottom dead-centre position. 





This position must be found for each machine. (4) A 











I20 


ENGINEERING. 





FEB. I, 1946, 








striking height of 22 mm. is to be employed, this height 
to be measured from the top of the rear grip, as indi- 
cated in Fig. 12. (5) Special attention must be given 
to the fit of the grips in the machine and the fit of the 
Fe in the grips. This calls for care in finishing 

specimen accurately to diameter, with a smooth 
machined or ground surface. (6) Wherever possible, 
at least three tests on any one material should be 
taken and averaged. (7) Test-pieces may conveniently 
be machined from the 1-2-in. diameter by 21-in. long | ¢, 
transverse test bar, or, alternatively, from the broken 
halves of this bar after transverse testing. In taking 
test- , Clearly the top end of vertically cast bars 
should, if possible, be avoided. 

During the trial period in which the test is being 
used by a number of firms, data are being accumulated 
relating the impact test with tens‘le and other pro- 
perties. Check tests are also being carried out from 
time to time by firms, following the recommended 
procedure on material of standard quality distributed 
by the Technical Advisory Panel and the B.C.I.R.A. 
It is intended that by this means individual manufac- 
turers will obtain an extensive experience of working 
the test, and the general application of the results 
will be established by the check tests as indicated. 

Conclusion.—An extensive study has been made of 
a means of measuring the impact ate or toughness 
of cast iron. The Izod hin lected as the 
most suitable equipment for conducting the impact 
test, owing to its general availability in foundries and 
engineering establishments. A number of forms of 
test-piece was tried out with a view to determining 
the best form to give consistent results with the maxi- 
mum possible spread of values on the Izod machine 
seale. After investigations of various methods of 
carrying out the test by both the B.C.I.R.A. and our 
Technical Advisory Panel, no entirely satisfactory 
procedure was established which could justify imme- 
diate standardisation, but the results have been 
sufficiently promising to enable a recommended proce- 
dure for the test to be published and to be adopted by 
industry for a trial period, after which possible stan 
dardisation will again be reviewed. The impact oat 
measures a property not determined by any pc 
mechanical test—thus, there is not n i 
connection between the tensile and transverse strength 
and the impact resistance of an iron casting, phosphorus, 
for instance, having a greater effect on toughness than 
on the other mechanical properties. 

The authors gratefully acknowledge assistance in 
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J. and E. Hall, Limited, Fraser and Chalmers Engineer- 
ing Works, and Kodak, Limited, and also wish to 
thank the Council of the British Cast Iron Research 
Association for permission to publish the results of the 
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CopPER-TUBE JOINTING TOoLs.—A simple method of 
jointing copper tubes without the use of brazed nipples 
and unions has been developed by Messrs. The Pyrene 
Company, Limited, Great West-road, Brentford, Middle- 
sex, who have patented ingenious tools for the opera- 
tion. One of the tools first flares the end of the 
tube and then, on being reversed, forms the bell-mouth 
into a flange square with the tube body. The second tool 
trims the flange, both on the face and on the edge. The 
opposing flanges at a joint are held together by a pair of 
mating hexagonal nuts. It is stated that a joint on a 
copper tube, 4 in. bore by 18 S.W.G. thick, when tested 
by the National Physical Laboratory, remained unaffected 
at a pressure of 6,520 Ib. per square inch, failure occurring 
by the tube bursting. It is claimed that in making a 
joint, the operatiop of forming each of the opposing 
flanges, takes rather more than one minute. 





THe RoyatL AERONAUTICAL Socrety.—aA_ special 
number of the Journal of the Royal Aeronautical Society 
has been issued to commemorate the Society’s 80th anni- 
versary. It contains a message from the President, Sir 
Frederick Handley Page, C.B.E., a facsimile page from 
the first annual report showing the original Council of 
1866, a most interesting chronology of the Society from 
1866 to 1946, and a reprint of the first Commonwealth 
and Empire Lecture, entitled “ Australia in Empire Air 
Transport,” delivered in London, on November 13, 1945. 
by Mr. W. Hudson Fysh, D.F.C., managing director of 
Qantas Empire Airways, Limited. The last item 
in the above-mentioned chronology refers to the 
fact that the 80th anniversary of the foundation of the 
Society was celebrated by a dinner at the Guildhall on 
January 11, and areception at the Society’s head- 
quarters, Hamilton-place, London, W.1, on January 12. 
These functions were dealt with, and an outline history 
of the Society was given on pages 61 and 63, ante. 
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571,843. Turret-Lathe Stops. Woodhouse and Mit- 
chell, Limited, of Brighouse, and D. Walker, of Brighouse. 
(2 Figs.) March 20, 1944.—The invention is an arrange- 
ment for the adjustable limit stops used in turret lathes, 
which ensures the positive location of the stops on the 
bar and enables a close grouping of a series of stops in 
different angular positions about the bar to be set up. 
The stop bar a is provided at intervals with integral 
collars al, The stops are in the form of blocks b which 
fit closely between adjacent pairs of collars a!. The 
inner ends of the blocks are radiused to bed truly on the 
surface of the bar between the collars and they are of 
such depth that their outer ends project a suitable 
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distance beyond the peripheries of the collars between 
which they fit. Through each block, where it projects 
beyond the collars, is a tapped hole into which is screwed 
an abutment c. On either side of the abutment each 
block is drilled to take two screws e, which enter tapped 
holes in the bar a. The only function of these screws 
is to prevent the blocks b from falling out of position and 
to anchor them circumferentially, all pressure tending to 
move a block along the bar being taken by the collar a’. 
The stop blocks 6 are of such width that four of them can 
be located circumferentially around the bar between 
each pair of collars. A partial rotation of the bar will 
thus present in position a new stop which may vary 
by only a small amount from the one on either side of it. 
(A 11, 1945.) 
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TEXTILE MACHINERY. 

571,550. Carding-Engine Drive. Platt Brothers and 
Company, Limited, of Oldham, and I. Marsden, of Leeds. 
(3 Figs.) April 12, 1944.—The drive is designed for use 
in the roller and clearer type of carding engine. The 
workers in this type of carding engine are usually driven 








~~ 


i ay 








(871,430) 
from the doffer shaft, and rotate at a comparatively slow 
speed compared with that of the main cylinder. During 
carding, it is sometimes necessary to vary the speed of 
the workers, and this can usually be accomplished only 
by varying the speed of the doffer. The object of the 
invention is to enable the speed of the workers to be 
varied or reversed without altering the relative speeds of 





the other parts of the carding engine. A chain whee 
on the main cylinder shaft 11 drives a chain whee} 14 
with an extended boss mounted on a stub shaft 16 on one 
end of a bracket 17 attached to the frame of the engine, 
A detachable change gear wheel 18 is mounted on the 
boss and meshes with a gear wheel 19, which is integra} 
with a chain wheel 21 running on a movable stub shaft, 
which is mounted in a horizontal slot 23 in the bracket 17, 
The chain wheel 21 drives the chain wheels on the shafts 
of the several workers. To alter the speed of this chain 
wheel], the change wheel 18 is removed and one of different 
size substituted, the stub shaft being adjusted accorq- 
ingly. To enable the direction of rotation of the workers 
to be reversed, a slotted vertical arm 24 is pivoted on the 
stub shaft 16 and can be locked in position after adjust. 
ment, In the slot slides a stud carrying a gear wheel 29, 
which meshes with the change wheel 18. The wheel 29 
is normally idle, and when the direction of rotation of 
the workers is to be reversed, it is moved into mesh 
with the change wheel 18 and the gear wheel 19, the 
latter being moved out of mesh with the change wheel, 
The speed of reverse rotation of the workers can be 
varied just as in the case of forward rotation. (Accepted 
August 29, 1945.) 


571,773. Loom-Shuttle Guard. Boardman and Baron, 
Limited, of Great Harwood, Lanes, J. Sim, and W. Sim, 
of Great Harwood. (5 Figs.) December 2, 1943.—The 
guard is a simple device which does not interfere with 
the free working of the loom by the operator and yet 
prevents shuttles flying from the loom during its operation 
and penetrating the warp. A pair of brackets 1, 2, are 
bolted in a convenient position on the slay cap 4 of a 
loom. Each bracket has its arms connected on the 
upper side by a curved guide piece 7. Threaded through 
these brackets is a guard bar 8, cut away at its centre 9, 
so that the work of weaving is not obscured. This guard 





bar is quite loose in the brackets, but has a pair of plates 
10, 11 upon it preventing its detachment from the 
brackets. To displace the guard bar 8 from its operative 
position in the horizontal plane to its inoperative posi- 
tion, as shown, in the vertical plane, the loom operator 
need only push lightly against the edge of the guard 
bar to tilt it and move it back, the curved under-surface 
of the guide 7 assisting in causing it to slide up into the 
vertical plane and then rest upon a ledge 12 of the 
brackets. tely the loom is set into motion, the 
guard bar falls by gravity into the horizontal position 


over the warp. (Accepted September 7, 1945.) 
MISCELLANEOUS. 
570,491. Fuel-Oil Heater. Foster Wheeler, Limited, 


of London, and K. E. Humphrey, of London. (8 Figs.) 
June 24, 1943.—The invention is a steam-heated oil 
heater which can readily be dismantled for cleaning. An 
outer tube 1 is closed at one end by a metal disc 2 and 
provided with two flanged lateral branches 4, 5, which 
constitute the oil inlet and outlet. The inner tube 6 is 
closed at its inner end by a metal disc and is attached to 
a head 7 having a steam inlet pipe 9 terminating near the 
closed end of the tube. The annular space between the 





tubes is divided into semi-annular passages through 
which oil flows in series from the inlet to the outlet. The 
divisions are formed by longitudinal strips extending 
from the head 7 to near the closed end of the outer tube, 
one strip 11 being of channel section and the other 
strip 12 of triangularsection (see Fig. 2) so as to provide 
a sliding joint, which serves to position the inner tube 6 
but has sufficient freedom to permit some relative radial 
and longitudinal movement when differential expansion 
and contraction occur. External longitudinal fins are 
attached to the inner shell 6. (Accepted July 10, 1945.) 
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THE DEVELOPMENT OF 
THE TORPEDO.—VI.* 


By CoMMANDER PETER BeETHELL, R.N. 
(Concluded from page 74.) 


THE great possibilities of the torpedo as an air- 
borne weapon were recognised by the Royal Navy 
long before the Four Years’ War. Lieut. Douglas 
H. Hyde-Thomson, a torpedo officer attached to the 
naval party overseeing the fitting out of the 
cautiously named airship Mayfly} at Barrow, sub- 
mitted in 1911 a number of papers written in con- 
junction with Comdr. Murray Sueter (now Rear- 
Admiral Sir Murray Sueter, C.B., M.P.), stressing 
the potentialities of the combination of aircraft and 
torpedo. Mr. T. O. M. Sopwith was thereupon 
asked by the Admiralty to design a torpedo-carrying 
seaplane, and the first flight was made in this 
machine from Calshot at the end of 1913, the pilot 
being Lieut. A. M. Longmore, now Air Chief Marshal 
Sir Arthur Longmore, G.C.B.,D.S.0. In the follow- 
ing year, Short seaplanes were developed for this 





work, and in 1915 the 310-h.p. Short was ordered | 
for carrying the 18-in. Mark IX aircraft torpedo | 
then under development, weighing 1,000 Ib. in | 


Dacre experienced slight engine trouble, which was 
not to be tolerated in an aircraft with an operational 
ceiling of 800 ft. and forced him to alight. Never- 
theless, he taxied to within range of a Turkish tug 
and sank it with his torpedo, thereafter being able 
to take off and return to his ship. The torpedoes 
used on this occasion were 14-in. RGF. Mark X 
models, of 1897 vintage, of which the leading par- 
ticulars are given in the table on page 73, ante. 
The torpedo seaplane was not developed inten- 
sively in Britain, although a flight of 310-h.p. Short 
machines was formed at Otranto in 1917 and 
equipped with 18-in. Mark IX torpedoes. In 
September of that year, these aircraft were towed 
across the Adriatic on rafts for an attack on the 
Austrian squadron at Cattaro, but bad weather 
forced the project to be abandoned. In the same 
year, the German navy established at Zeebrugge a 
flight of six Brandenburg seaplanes (two 160-h.p. 
Mercedes motors) for assaulting Allied merchant 
shipping, and this outfit scored three or four sinkings. 
Its leading spirit, Leutnant Richard Freude, was, 
however, shot down and taken prisoner after he had 
torpedoed the s.s. Gena off Lowestoft, and shortly 
afterwards the unit was disbanded. The Branden- 
burg seaplane is said to have lacked manceuvrability 
and to have been unpopular with pilots, but never- 








Fie. 41. 


action trim with 170 lb. of explosive. The photo- 
graph reproduced in Fig. 41 shows this type of 
aircraft dropping a 14-in. torpedo, and is reproduced 
from the collection in the Imperial War Museum. 
Although the Engadine, a cross-channel packet 
requisitioned at the outbreak of war for conversion 
to a seaplane-carrier, was expressly fitted out to take 
three 160-h.p. Short torpedo seaplanes, operational 
requirements caused her to be employed on fleet 
reconnaissance work; and this was just as well, 
because the 160-h.p. Short could only just get off 
the water when laden with an 800-lb. torpedo. 
Even the Type 184 Short (225-h.p. Sunbeam) would 
only take off with this load when feeling in the mood ; 
two of these machines were embarked in the sea- 
plane carrier Ben-My-Chree, which sailed for the 
Mediterranean in May, 1915. Opportunity for using 
them did not come till August 12, when Flight 
Comdr. C. H. K. Edmonds, D.S.O., hit and broke 
up a Turkish supply ship in the Dardanelles, firing 
his torpedo from a range of 350 yards ; the ship had, 
however, been beached and abandoned after an 
attack from an E-class submarine. Five days later, 
both aircraft made a dawn sortie, the pilots being 
Flight Comdr. Edmonds and Flight Lieut. G. B. 
Dacre, D.S.O. ; the first-named hit a Turkish supply 
ship which caught fire and burnt out. Flight Lieut. 





* Parts I, II, III, 1V and V of this series appeared on 
pages 403 and 442, vol. 159, and pages 4, 41, 301, 341, 365 
and 529, vol. 160. 

t It didn’t. 
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theless was able to lift a torpedo considerably 
heavier than the 18-in. Mark IX, as will be seen 
from the table. 

It is probable that the same model of weapon was 
used in the contemporary German experiments with 
glider-borne torpedoes released from rigid airships. 
Here the torpedo lay in the fuselage of a biplane 
glider which was released from the Zeppelin and 
directed electrically by means of an unreeling cable 
between the two craft ; the torpedo was dropped by 
the same agency. These experiments, conducted 
from the Zeppelin L.25 in 1917, do not appear to 
have reached operational status, but the conception 
may be regarded as the embryo of the Henschel 
H.S. 293 glider bomb of this war, which is rocket- 
propelled and steered into its target by radio. 

Some account of the development of the aircraft- 
carrier was given by the present author in vol. 156 
of this journal.* The great merit of this type of 
vessel was recognised, at an early stage, to be its 
ability to accompany the fleet, carrying a powerful 
striking force of torpedo aircraft. The aeroplane 
designed for the purpose by Mr. T. O. M. Sopwith 
was the Cuckoo, a folding-wing biplane powered 
originally with the excellent 200-h.p. Hispano-Suiza 
motor, and capable of 90 knots ; it carried the 18-in. 
Mark IX torpedo. The prototype flew before the 
Commander-in-Chief, Grand Fleet, in August, 1917, 
whereupon he immediately demanded 200 Cuckoos 








* ENGINEERING, July-August, 1943. 





to be borne in aircraft carriers attached to the fleet. 
The orders were placed accordingly, but delays 
caused by the switch from the Hispano to a heavier 
and less reliable British motor, postponed the first 
production deliveries until May, 1918. A torpedo 
aeroplane school was formed at East Fortune at 
this time, and the first squadron of Cuckoos was 
embarked in the Argus on October 19, 1918. The 
Four Years’ War therefore came to an end without 
having given more than a hint of the potentialities 
of the torpedo aircraft. With the exception of 
Austria, where a small amount of work was done on 
torpedo seaplanes, no Power other than Britain 
and Germany did anything at. all in the matter 
before the Armistice. 

Before the suppression of the Royal Naval Air 
Service on that fatal and suggestive date, April 1, 
1918, steps had been taken to design aircraft éapable 
of carrying the 18-in. Mark VIII torpedo, originally 
a submarine weapon and weighing some 1,500 lb., 
with a 320-lb. charge. The aircraft chosen was 
the Blackburn Dart, a single-seater of somewhat 
clownish, albeit pleasing, appearance, powered with 
the famous 450-h.p. Napier Lion motor. It re- 
mained in service for more than ten years after 
1920, and deserves mention because it played such an 
important part in the training of the Royal Navy 
in the delivery of aerial torpedo attacks and in 
counter measures against them. The writer, a 
noted saloon-bar aviator, sometimes diverts him- 
self by making lists of aeroplane types which, 
although unable to distinguish themselves in war, 
deserve nevertheless to ride high in history by 
reason of the stimulus to development and training 
they furnished. The Fairey Fox, Hawker Hart, 
,and Hawker Horsley usually find a place, likewise 
the Gloster and Supermarine racers ; but the Black- 
burn Dart is never omitted. 
| Compared with the destroyer and submarine, the 
torpedo aircraft launches its missile at a fairly 
short range ; the designer of the weapon is able, 
therefore, to economise in air-vessel weight, but 
other serious problems confront him. The worst 
is obviously that of gross poundage ; but he cannot 
economise here by “ adding more lightness ” in the 
traditional manner, because the aerial plunge is by 
far the most severe and testing form of torpedo 
discharge. The tactical demand is always for higher 
and faster dropping, and quite apart from the in- 
creased structural strength entailed, this calls for a 
separate study of the torpedo’s aerial trajectory. 
The centre of*pressure is usually in front of the 
centre of gravity; hence, unless some compensation 
is applied, the torpedo will go in tail first, a mode of 
entry that it resents most bitterly. This tendency 
was originally countered by fixing a wooden drogue 
abaft the propellers, which brought the centre of 
pressure aft and also prevented a deep dive on 
entry; the drogue was released automatically, 
either by a nut which unscrewed from the propeller 
shaft or by a dashpot mechanism. 

It is evident, however, that more than this is 
needed for steadying the torpedo at really high 
drops, and as it is axiomatic that a projectile with 
a stable flight in air will have an indifferent under- 
water trajectory, the control is usually applied by 
comparatively large aerofoil surfaces of light con- 
struction, which are fixed to the tail and break off 
on hitting the water.* The writer is not at all 
well up in this subject, and probably would not be 
permitted to describe the latest developments in 
it even if he were able to; but he believes that the 
classic method of controlling the air flight of tor- 
pedoes is that invented by Captain J. A. Bull, 
Royal Norwegian Navy, whose principle is illus- 
trated in Figs. 42 and 43, on page 122, reproduced by 
permission of the Comptroller of the Patent Office. 
In this invention, the wind vane shown is un- 
locked when the torpedo is released ; it controls the 
usual servomotor operating the horizontal rudders, 
acting in such a way as to keep the axis of the 
torpedo tangential to the path of fall. On impact 
with the water, a flap is rocked so as to shut off 
the air supply to the control valve actuated by 








* Asin British Patent 463,174 (1936). 
+ British Patent No. 361,247. 
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the wind vane, and to open up the supply to the 


normal servometer control valve. 


However the control is nowadays applied, it is | 


w. 


200 ft. in a steep fast dive.* 


Another special requirement of aircraft torpedoes | 


arises from the fact that the temperature falls some 
3 deg. F. for every 1,000 ft. of altitude ; to prevent 


freezing up, heater elements fed from the aircraft’s | 
electrical system are often fitted to the parts most ' 


affected. A simpler and less fiddling method, first 
adopted in the later Sopwith Cuckoos, was to lead 
the exhaust pipes from the aeroplane’s engine so 
that the hot gases played on the shell of the torpedo. 
This problem is clearly eased if the torpedo is carried 
inside the fuselage ; that appears to-be the arrange- 
ment in the Bristol Beaufort and Grumman Avenger, 
but not in the Bristol Beaufighter or Fairey Barra- 
ceuda. As regards release, a pneumatic gear was used 
to slip the torpedo in the Short seaplanes, but this 
was superseded by a simple mechanical release 
“worked by pulling a hand toggle ; this slipped two 
steel-wire pendants passed under the air vessel, 
the top of which was fitted with a locating stud 
engaging in a slotted plate secured to the fuselage. 

Fig. 44, on this page, shows the form of torpedo 
director or sighting apparatus fitted in the Short 
seaplanes and intended to assist the pilot in aiming. 
For years afterwards, optimistic visionaries, known 
for some reason as “the competent authorities,” 
caused rubbish of this sort to be clapped on to 
torpedo aircraft, oblivious to the fact that the pilots, 
who had plenty of other matters to engage their 
attention while making an attack, were accustomed 
to do the, whole thing by eye. The advent of the 
multi-seater torpedo plane, however, made it just 

* possible for such a sight to be set by the observer ; 
and from what has been said in an earlier section 
about angling the gyroscope, it is plain that the 
ideal solution is for the observer to compute the 
correct angular aim-off and apply this to the gyro- 
scope, on the understanding that the pilot points 
the aircraft directly at the target. 

British naval torpedo planes up to and including 
the Fairey Albacore are stated to have been armed 
with an 18-in. torpedo not exceeding 1,600 Ib. in 
gross weight, and such weapons were certainly used 
by the Fairy Swordfish engaged at Taranto, Cape 
Matapan, and in the Bismarck engagement. The 
Fairey Barracuda may carry a larger torpedo, but 
does not look capable of taking a standard 21-in. 

* Queen of the Flat Tops, 
Jarrolds, Limited, London. 





by Stanley Johnston. 





evident that substantial progress has been made ; | 
¥5 years ago, it was considered that a torpedo | 
dropped faster than 70 m.p.h. or from higher than | 
20 ft. was liable to incur damage and unlikely to 
run true, whereas the Japanese aircraft which 
attacked the Lexington in the Coral Sea battle of 
1942 released their torpedoes from a height of over 





“ENCINEERING” 








| 
| 
| 


| 
| 
| 
| 





| (s684¢) 
| . 


Fie. 45. 





“ENGINEERING” 





FatRey ‘“‘ BARRACUDA.” 








Fie. 46. Bristot ‘‘ BEAUFIGHTER.”’ 


weapon. Up to the present, this aircraft has come 
to public notice chiefly in its role as a dive-bomber ; 
an example is illustrated in Fig. 45. The curious 
sesquiplane arrangement of the wing flaps in 
the Barracuda is stated to have been adopted 
to avoid the considerable alteration in fore and aft 
trim caused by extending flaps or dive-brakes of 
orthodox pattern. The only other point of interest 
about British aircraft torpedoes, revealed by pub- 





lished photographs, is the Fiume tail arrangement, 


| 








in which the depth and direction rudders are carried 
abaft the propellers ; contemporary photographs of 
British torpedoes for use from ships show them to 
have the opposite or Woolwich tail. The writer, 
always ready to spring hotly to the defence of any- 
thing labelled Woolwich in any age, grudgingly 
admits that the Fiume tail furnishes a more powerful 
control and therefore may be preferable in the air- 
borne torpedo, but is quick to deride its complication 
and extra parasitic drag in any other application. 
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The torpedo was adopted as a Royal Air Force 
weapon late in 1931, shore-based squadrons being 
formed at Donibristle and Singapore. The fine 
Hawker Horsley biplane was the first aircraft chosen 
for the work ; it was capable of lifting more than 
one 18-in. torpedo and the writer believes that it 
may actually have done so in experimental flights. 
The Vickers Vildebeeste (or, more usually, Ugli- 
beeste) superseded it; and was followed by the 
twin-engined Bristol Beaufort. The aircraft which 
now appears to be most used for torpedo work by 
Coastal Command is the historic Bristol Beau- 
fighter, which had already become famous for its 
habit of prowling about at night with a curious 
meditative whistling noise,* and from time to time 
discharging an enormous barrage of gunfire at some 
luckless German raider. As, however, the present 
work was not commissioned as an essay on “ My 
Favourite Aeroplane,’ no more can be said about 
the Beaufighter ; it is illustrated in Fig. 46, opposite. 

The principal torpedo aircraft used by the Luft- 
waffe appears to be the Junkers Ju 88, which has 
some claims to be considered as the best all-round 
aeroplane of this war ; it carries two 18-in. torpedoes. 
Other German machines reported as having been 
used in this role are the Heinkel 111 and 115—the 
latter a seaplane, the Dornier 217, Heinkel 117, and 
Focke Wulf 200. Little has been published about 
the modern Japanese torpedo aircraft, though they 
are understood to carry 21-in. torpedoes. 

The Douglas Devastator is known to have been the 
standard torpedo plane of the United States Navy 
on entering the war, and took a leading part in the 
Coral Sea battle of 1942. The book by Mr. Stanley 
Johnston, already quoted, indicated that the 
Lexington’s Devastators were armed with 21-in. 
torpedoes weighing 1,750 lb. and carrying a 400-lb. 
charge. In this battle, otherwise chiefly notable 
for the insignificant part played by the Japanese 
battleships and the small notice taken of them by 
the attacking squadrons, the excellent results appear 
to have been attributable largely to the perfect 
synchronisation of the American torpedo and dive- 
bombing attacks. A somewhat similar technique 
was made use of by the Japanese when they sank 
the Prince of Wales and Repulse in December, 1941. 
It also appears that the heavy losses suffered by 
the three torpedo squadrons launched against the 
Japanese armada at the Midway Island battle in 
the following June, were to some extent assignable 
to the absence of such synchronisation. Two of 
these squadrons were equipped with Grumman 
Avenger aircraft, which are stated to carry 22-4-in. 
torpedoes. Published photographs of Avengers so 
armed suggest that this weapon is an exceptionally 
stubby one—not more than 15 ft. long; it seems 
probable that these proportions were chosen to 
facilitate control of the torpedo during its air 
trajectory. Apart from its Fiume tail, the only 
other inference that can be drawn about this tor- 
pedo is that implicit in the statement that the 
offensive load of the Grumman Avenger is about 
2,000 Ib. 

A distinct type of airborne torpedo, which appears 
to have come into use in the German and Italian 
air forces in 1942, is the parachuted kind for use 
against merchant shipping in convoys or in harbour. 
The parachute allows of release from any height 
and is disengaged on impact with the water, where- 
after the torpedo, an electrically-propelled one, 
circles round slowly on the surface for half an hour 
or more, seeking whom it may devour. The circling 
torpedo is a conception dating from 1917, when it 
was approved as an anti-U boat measure for use by 
destroyers; it was intended to describe circles 
200 yards in diameter at a depth of about 100 ft.T 





BOILER Soot-BLowers.—An illustrated leafiet has 
been received from Messrs. Hopkinsons, Limited, Hud- 
dersfield, describing their patent boiler soot-blowers. 
These are made in the single-nozzle retractable type, and 
the single-nozzle or multi-nozzle rotary types. The 
design has been considerably modified since the firm 
issued particulars of this type of equipment in 1938, 
making necessary the issue of the new leaflet. 





* It is said to have been called “ Whispering Death” 
by the Japanese. 

t The Submarine Peril, by Admiral of the Fleet Lord 
Jellicoe. Cassell and Company, Limited, London (1934). 
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V.—Heavy EL vectricaL ENGINEERING. 


THE publication of the B.E.A.M.A. index of 
activity for the heavy electrical-engineering industry 
has not yet been resumed; therefore, activity in 
the industry during 1945 can only be assessed 
indirectly, by means of employment figures, and 
reports of individual companies on their production 
during the year. The effect of the war on the 
industry was less serious than in many other 
branches of engineering. Most electrical-engineering 
companies continued to produce a considerable 
volume of their normal peace-time products, though 
in addition many also expanded their range of output 
substantially. The British Thomson-Houston Com- 
pany, for instance, played a considerable part in the 
development of radar (which will be discussed in 
the next article in this series). They also assisted in 
the development of the first jet engine for aircraft 
and helped to defeat the danger of the acoustic mine 
by designing and producing oscillators of two 
different types. The company also produced electric 
torpedoes and parts for Wellington bombers, air- 
craft magnetos, auto-timing devices, aircraft 
cameras, tank components, mines and shells. At 
the Stafford Works of the English Electric Com- 





1940, and for the Brighton undertaking. Some of 
the equipment was also used to provide supplies 
of electricity to war factories. In January, 1946, 
arrangements were announced for the disposal of 
the balance of the equipment from the pool. A 
description of the principal items was given on 
page 57, ante. 

No data are available to show the extent of 
expansion in the heavy electrical-engineering indus- 
try during the war. The employment figures in 
Table I, herewith, relate only to employment 
during the latter half of 1945. While the number 
of male workers engaged in the industry was almost 
the same in mid-1945 and in mid-1939, the employ- 
ment of women increased from 28,000 to 69,700, 
and thus raised the total labour force employed in 
electrical engineering from 133,900 in mid-1939 to 
175,800 in mid-1945. 

The decline in the labour force between July, 
1945, and October, 31, 1945, amounted to 17,100, 
including 5,600 men and 11,500 women. The causes 
for the exodus of labour for the engineering industry 
as a whole were discussed in detail in the second 
article of this series. The increase in unemployment 
in electrical engineering over the period was not 
serious and confirms that dislocation in the transi- 
tion from war to peace production in the industry 
was small. Though the total labour force in the 
industry in 1945 was larger than that of 1938, 


pany, large numbers of Covenanter, Centaur, Crom- | there was a serious shortage of skilled men. In the 
well and other tanks were made, and, at Preston, | course of his speech moving the vote of censure on 
more than 3,000 Hampden and Halifax bombers; the Government in December, 1945, Mr. Oliver 


























TABLE I1.—GREaAT BRITAIN: EMPLOYMENT AND UNEMPLOYMENT IN ELECTRICAL ENGINEERING. 
No. of Persons Insured. (1,000.) Unemployment. 
Males. Females. Males. Females. 
(14 and (14 and Total. (14 and (14 and Total. 
| under 65.) under 65.) under 65.) under 65.) 
* . Ser ioe eee” ee Stee AY Bz: 
Mid-1939 105-9 28-0 133-9 2,642 840 3,482 
Mid-1945 a 106-1 69-7 175-8 1,173 677 | 1,850 
September, 1945. . 101-3 61-7 163-0 | * * | * 
October, 1945 100-5 58-2 158-7 - | 1,687 | 1,040 | 2,727 
' 


and de Havilland Vampire aircraft. The Metro- | 
politan-Vickers Electrical Company were also | 
engaged in the manufacture of radar equipment | 
and heavy bombers, including Manchesters, and, | 
later, Lancasters. The Brush Electrical Engineering 
Company produced gun mountings for tanks and | 
supervised a large number of associated contractors | 
and sub-contractors on similar work. The General | 
Electric Company also took part in the development | 
of radar, and were engaged in research into the | 
problems of fog dispersal, of which “ Fido” was 
the outcome. 

The requirements of the Services and of war 
industry for motors and generators, transformers, 
switchgear and other electrical machinery, however, 
claimed the greater part of heavy electrical-engin- | 
eering capacity. Normal peace-time products, in | 
fact, were diverted to war uses with relatively minor 
changes in specification. Resumption of civilian 
production in 1945, therefore, did not present such 
serious problems as confronted manufacturers of 
other products. As regards generating machinery, 
some equipment for power stations continued to be 
produced during the war years. In 1937, it was 
decided to establish an emergency pool of plant, 
mainly transformers and switchgear, to enable the | 
supply of current to be rapidly restored in the event | 
of damage by enemy action. The cost of over 2I. 
million was shared between the Treasury and the 
supply industry, and, in 1939, 90 per cent. of the 
emergency equipment was ready for service. It 
comprised 94 transformers ranging from 5,000 kVA 
to 30,000 kVA, some 350 sets of different types of 
switchgear, and cables and ancillary equipment. 
Thirteen stores were erected for housing the equip- 
ment; four in S.E. England, three in the North- 
West, two in the Midlands, and one each in Scotland, 
N.E. England, Mid-East England and 8.W. England. 
During the war, a number of electricity supply 
undertakings received assistance from the pool. 
The largest transformers supplied (30,000 kVA) 


| 
* Not available. 





were for the Central Electricity Board’s substation 
at Eltham, which was severely damaged in October, 


Lyttelton stated that out of just over 1,100 former 
employees in the forces, Associated Electrical 
Industries, Limited, had then received back only 
850. He stated further that the English Electric 
Company had 40 per cent. of their capacity unused. 

The heavy electrical-engineering industry was 
not faced with serious problems of redundancy. 
Once sub-contractors had returned to their normal 
activities, it was expected that the expanded 
capacity of the industry would continue to be fully 
employed. There is an intensive demand both at 
home and abroad for replacement of electrical plant 
as a result of the exceptional depreciation and 
deterioration of the war years. In addition, plans 
for the expansion of generating capacity, including 
hydro-electric development in Scotland, will require 
a substantial volume of heavy electrical machinery, 
and improvement in the productivity of British 
industry is dependent to a large extent on the 
installation of new electrical equipment. 

The suspension of work on new generating plant 
for British power stations during the war created 
a serious shortage of generating capacity. In 1940 
and 1941, the Central Electricity Board sought 
permission to place orders for new generating plant, 
but their application was turned down on the ground 
that the necessary manufacturing capacity could 
not be released from war requirements. The Board’s 
programme for 1944 was cut to one-third and that 
for 1945 was vetoed altogether; consequently, 
sufficient time was not available to complete 
arrangements for the full extensions required to be 
brought into commission in the autumn of 1946. 
As a result of war-time experience, however, the 
Board considered that the life of generating plant 
might be safely increased from 20 to 25 years; on 
the new basis, only 347,000 kW of plant will be 
over age by the winter of 1947, against 2,000,000 kW 
on the basis of a life of 20 years. A further 
281,000 kW will become over age during the follow- 
ing year, and these figures formed the basis of the 
plans for 1946 and 1947 which were authorised in 
March and July, 1944. A further review of future 
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demand revealed that the provision of additional 
capacity was of even greater urgency than had been 
previously contemplated, and a further programme 
covering 1,590,500 kW for commissioning in 1948 
or earlier was submitted in October, 1944. The 
immediate post-war programme for new generating 
plant, announced by the Central Electricity Board 
at the end of 1945, envisaged the installation of a 
total additional capacity of 4-5 million kW. The 
competing claims of export and essential home 
services for machinery, however, as well as delays 
from protracted statutory inquiries regarding the 
siting of power stations, is causing delay in the 
execution of the original programme. 

The urgent need to complete as soon as possible 
a large amount of new generating plant, coupled 
with the uncertainty regarding the trend of coal 
prices and manufacturing costs, has made it 
impossible to embody the most advanced technical 
practice in much of the new equipment on order. 
A steam pressure of 900 lb. per square inch has been 
adopted generally for new 50,000-kW turbo-alter- 
nators, and for smaller outputs a pressure of about 
650 lb. per square inch is being retained. The 
installation of new sets working at 1,250 Ib. 
pressure has, therefore, been postponed. On the 
other hand, steam temperatures are being increased 
to 950 deg. F. at the turbine, except where lower 
temperatures have been enforced by inability to 
obtain the required alloy steels for turbine blading. 
Hydrogen cooling is to be applied to 3,000-r.p.m. 
alternators for outputs above 50,000 kW. With a 
view to economising labour, automatic boiler control 
is a feature of most of the new stations. 

In his second presidential address to the Associa- 
tion of Supervising Electrical Engineers, on Octo- 
ber 16, 1945, Mr. E. R. Wilkinson, M.I.E.E., 
surveyed the economic position of Great Britain, 
with special reference to the part which electrical 
engineering could play in the reorganisation and 
re-equipment of British industry. The last official 
collection of data regarding horse-power equipment 
relates to 1930, since no information on this subject 
was collected in the 1935 Census of Production. 
Mr. Wilkinson estimated that the horse-power 
equipment of British industry would need to be 
doubled before increased productivity, commen- 
surate with American efficiency, could be attained. 

Reports are available of the activities of some 
heavy electrical engineering companies during 1945. 
The British Thomson-Houston Company obtained 
contracts from electricity undertakings and power 


companies under the Central Electricity Board’s | swi 


amme for turbo-alternators ranging from 
15,000 kW to 53,000 kW. Notable among these 
were two machines rated at 52,000 kW maximum 
for the Lancashire Electric Power Company, a 
53,000-kW machine for Nottingham, and six 


30,000-kW generators for other undertakings. The | - 


alternators for the Lancashire Electric Power Com- 
pany are of particular interest, as they are rated at 
75,000 kVA and wound for 34,600 volts. Two 
large compressors driven by synchronous motors 
were ordered, one rated at 15,000 cub. ft. pef 
minute for a delivery pressure of 100 lb. per square 
inch gauge and driven by a 3,500 brake horse-power 
3,300-volt 1,500-r.p.m. motor, through speed- 
increasing gears, to give a compressor speed of 
5,400 r.p.m. The most outstanding gear units 
completed during the year were four special twin- 
drive double-reduction sets for the Admiralty. 
These were for ship-propulsion equipments trans- 
mitting 3,000 brake horse-power and were designed 
to give a speed reduction from 5,050 r.p.m. to 
200 r.p.m. Speed-increasing gears for electrical 
drives have also been manufactured, typical ratings 
being 4,000 brake horse-power at 800/7,000 r.p.m. 
and 3,500 brake horse-power at 1,500/5,400 r.p.m. 
The output of geared motor units was considerably 
increased during 1945, and some units were fitted 
with the new “ Windonut ”’ oil-level indicator. 

As regards switchgear, an order for six 1,500- 
MVA 132-kV “ Aerojet ” circuit-breakers arranged 
for indoor mounting was nearing completion at the 
end of the year. An important order received 
during 1945 included a number of “ Aeroblast ”’ 
breakers suitable for inclusion in cellular-type 
switchgear. Some orders for a new convector-type 
liquid earthing resistor were executed, and full-scale 





site tests were undertaken on a converter resistance 
suitable for a 22-kV system capable of passing 
1,080 amperes for 60 seconds. The development of 
miniature control panels and their associated 
devices continued. In connection with the turbo- 
alternators supplied by the British Thomson- 
Houston Company, important orders for trans- 
formers were received by the company from the 
Corporations of Nottingham and Torquay ; among 
the transformers completed during 1945 were those 
for a substation of the Central Electricity Board, 
for the Portsmouth Corporation, and for a sub- 
station of the Derby and Notts Electric Power 
Company. A wide range of drives and equipment 
for rolling mills and commutator motors was in 
hand, and much preparatory work was done in 
connection with lifts, electrical equipment for 
aircraft, loom motors, and _ induction-heating 
equipment. 

The Brush Electrical Engineering Company 
received large orders for public-transport vehicles, 
and power-plant equipment. The English Electric 
Company restarted work on power-plant equipment 
and expected to retain a large proportion of the 
25,000 employees who had worked during the war 
at the company’s four main factories. Newman 
Industries, Limited, had civilian orders on hand 
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Power Company. Heavy depreciation of rolling stock 
during the war years, combined with further railway 
electrification in urban areas, is expected to provide 
a large volume of orders for electric public-service 
vehicles for several years ahead. 

Figures showing United Kingdom imports of 
motors and other electrical machinery during the 
war were released during the latter part of 1945 
and are shown in Table II, herewith. While im. 
ports of motors had declined by 1941 to a 
small fraction of the 1938 total, both as regards 
volume and value, the volume of other electrical] 
machinery, after an initial decline in the early war 
years, had risen by 1944 to about 14 times the 1938 
figure, and the value to about 24 times that for 
1938. A more detailed subdivision of the statistics 
is not available, and it is difficult to establish 
from which sources the imports were obtained. It 
is clear, however, that a large part of the increase 
was accounted for by machinery imported under 
Lend-Lease from the United States. The contraction 
in imports during 1945 reflected partly the comple- 
tion of war contracts and partly the cessation of 
Lend-Lease after the end of the war. 

The relative absence of serious reconversion 
problems, and the large number of overseas orders 
waiting to be executed as soon as manufacturing 
capacity could be spared from the war effort, led 























TABLE II.—United Kingdom: I rt Electri ° P . . 
yen mporis of Electrical) +.’ the expectation that the electrical-engineering 
semecomaarocpseninanapicin ” industry would make a major contribution to the 
| Other Electrica! export drive. Export figures for 1945 are set out 
ene en Machinery. in Table III, herewith, in comparison with those 
— | (Weight Pf eas —— |for previous years. Most orders for electrical 
in Tons.) Weight | Value machinery are of a comparatively long-term nature, 
| | in Tons. | £1,000. | and the figures in Table III, therefore, give little 
. — |indication of the volume of work for overseas 
1938 .. 1,868 309 612 | 177 countries which the industry has had in hand since 
 : 39 =. 4 = | = the end of the war. 
1948 38 9 | 2,067 1,185 Care must be taken, also, to qualify the favourable 
1945 | 4 - Sess | ton comparison between exports during the war years 
and those of 1938. The ayerage value of electrical 
* Other than railway and tramway. goods and machinery exported during 1945 was 
TABLE III.—UnirED KINGDOM: EXpoRTS OF ELECTRICAL MACHINERY. VALUE (£1,000.) 
e3 ase — = 
—- 1938. 1941. 1942. | 1943. 1944. | 1945. 
Generators :— ‘| mit 4 P nga pe 
(a) Not exceeding 200 kW .., 457 427 313 | 341 790 717 
(0) Exceeding 200 kW Le 1,429 689 920 1,241 1,736 2 
Electric motors . . ee 1,741 1,291 | 1,331 933 1,774 1,529 
Transformers .. “ee of 1,216* | 793 746 1,027 | 1,375 1,205 
Starting and controlling gear } | } 
forelectric motors .. - 610 | 399 472 } 314 | 371 371 
‘on — | ate pe | | 
other ti telegraph and 
a ae ieee 2214 | 1,255 1,075 | 1,365 | 1,454 2,105 
Other electrical machinery (in- | 
cluding converting machinery | | 
and rectifiers) ais 228¢ | 233 152 1,357 4,526 3,873 
Total 7,895 5,087 | 5,000 | 6578 | 12,026 10,662 











* Includes converting machinery. 


for heavy and light mechanical equipment, includ- 
ing electrical-generating equipment and switch- 
gear. Among the orders executed by Mesrss. 
A. Reyrolle and Company, mention may be made of 
air-blast switchgear designed for 110 kV and 
132 kV. Other orders included power-station switch- 
gear and equipment, metal-clad switchgear, control 
gear and motor boosters for marine work, pillar-type 
switchgear with internal earthing contacts, pro- 
tective gear and relays. The work of the trans- 
former department of Messrs. Ferranti, Limited, 
included a 60,000-kVA 132-kV three-phase trans- 
former for the Central Electricity Board. Messrs. 
Ferguson, Pailin, Limited, continued to produce 
small substation switchgear of standard designs, 
air-blast breakers, and metal-clad switch units of 
the low oil-content type. 

Work on orders for public-service vehicles formed 
an important part of the activities of the industry 
during the latter part of 1945. The Metropolitan- 
Vickers Company reported that orders for trolley 
*buses were received from the Ministry of War 


+ Excludes converting machinery. 


about 75 per cent. above that for 1938, so that the 
volume exported was only about half the 1938 
volume. Even so, this compares favourably with 
the export volume of most other industries. There 
was a remarkable expansion during the war years 
in the export of electrical machinery other than 
generators and motors, including converting machi- 
nery and rectifiers. 

The export figures include exports not classed as 
purely commercial, and exports to the United States 
under reciprocal aid, or “reverse Lend-Lease.” 
Consequently, some war-time exports were abnormal 
in the sense that they went to countries which, 
before the war, were not markets for British electrical 
machinery. Exports of electrical generators and 
motors to Russia, for instance, expanded con- 
siderably. During 1938, all foreign countries, 
including the Soviet Union, accounted for 1,590 
tons of generators e ; in 1945, shipments 
to the U.S.S.R. alone totalled 2,140 tons. Of 
electrical motors, foreign countries (including 
Russia) accounted for 2,914 tons in 1938, while in 





Transport for supply to various operating concerns, 
while orders were also received from chassis manu- 
facturers. Over 90 trolley "buses were ordered for 
the home market from the British Thomson-Houston 
Company, who also had under construction a third 


1945 Russia alone accounted for 1,756 tons. During 
the twelve months ended December, 1945, exports 
to the U.S.S.R. of electrical machinery other than 
motors and generators amounted to 4,959,000/. 
The exports of generators and motors by value by 





repeat trolley locomotive for the Lancashire Electric 


countries is shown in Table IV, on page 125. 
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The prospects for British exports of electrical 
machinery to Europe and the Dominions seem to be 
particularly good. The Dominions will probably 
seek to supply a large proportion of their own 
requirements of the smaller apparatus, but there 
is a large demand for heavy plant which Great 
Britain is in a position to meet. On the Continent, 
the demand for British electrical equipment is 
heavy because of the large-scale destruction of plant 
and the elimination of Germany as a leading source 
of supply. 

In March, 1945, it was reported that orders in 
process of delivery to Russia through the agency of 
the United Kingdom Commercial Corporation, 
Limited, covered 99 electric power plants with a 
total capacity of 750,000 kW. * Thirty-three per- 
manent stations, ranging from 1,000 kW to 25,000 
kW, had been ordered, eleven of which, rated at 
102,000 kW, had then been delivered. In addition, 


TABLE 1V.—United Kingdom: Exports of Motors and 
Generators by Countries. 
(Value £1,000.) 


1945. 








| | 
Exported to. | 1938. | 1941. | 1942. | 1943. | 1944. 
ae | { 
Union of South | 
Africa... --| 833 | 583 515 | 450 | 268 318 
British India .-| 400 | 483 | 542 486 | 650 476 
Australia .. .-| 586 | 422 275 323 242, 542 
New Zealand* 73 | 86 103 108 | 132, 140 
Canadas. .-| 108 | 107 | 150; 92! 98 43 
Other British Coun- | } 
es oy .-| 689 | 416 265 74 340 279 
Soviet Union a | | | 1,083 
Other Foreign Coun-|}838 | 272 705 781 2,570 |{ 058 
tries ae | 
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Limited, for two 12,500-kVA vertical-shaft alter- 
nators to be driven by water turbines. The Rasul 
Hydro-Electric Project is to be furnished with ten 
transformers ranging in size from 4,000 kVA to 
25,000 kVA, and the Punjab Government have 
ordered a transformer of 7,500 kVA. 

Two important orders were received from the 
Government of New Zealand. One is for five 
30,000-kVA 750-r.p.m. synchronous condensers for 
operating on a three-phase 50-cycle 11,000-volt 
supply; the other is for 13 600-ampere 110-kV 
2,500-MVA oil circuit breakers. The British Power 
Transformer Company, a subsidiary of the British 
Electric Resistance Company, also reported sales of 
a number of heavy transformers abroad. A number 
of overseas orders for trolley “buses were also 
received during the year; the British Thomson- 
Houston Company reported repeat orders of 52 
from Durban, 25 from Johannesburg, 25 from 
Cape Town, and a new order for 12 from Pretoria. 
The South African Railways ordered 28 additional 
heavy electric locomotives in 1944 from the Metro- 
politan- Vickers Company. 

South American countries placed large orders for 
vehicles with British manufacturers; the Central 


- | of Brazil Railway, for instance, ordered 90 passenger 


cars from the Metropolitan-Vickers Company for 
use on the electrified section of their suburban lines, 
the total sum involved being about 1l. million. 
The Sao Paulo municipal authorities ordered 22 
trolley "buses, four from the Associated Equipment 
Company, and the remaining 18 from American 
firms. These are to be used experimentally and it 
is intended to place orders for over 300 more as 





























3,627 | 2,459 | 2,564 | 2,514 4,300 3,107 | Toutes are developed. 
ries ir ! In his address to the annual general meeting of 
* Motors only. Associated Electrical Industries, Limited, in April, 
TABLE V.—AVERAGE EARNINGS IN THE ELECTRICAL ENGINEERING INDUSTRY. 
Last Pay Week of October, 1938. | Last Pay Week of January, 1945. 
1] 
ee errr | Men | Women | | Mi a |*women| 
| ore | Yomm | 018 | iris, |. Al || asa | YOU! ors | cing | all 
| a | Boys. | and | . Workers, || and | Bo and * | Workers. 
Over. | . | Over. i | Over. = Over. | 
bai eee | i t 
| | | | 
8. d. SS aie Se s. d. sd. || 8. d.| 8. d. Gt) ok | & 2 
Electrical engineering... -.| 74 5| 2 9| 32 5/| 19 4 | 8616 128 3/| 42 4| 66 5/| 36 5/ 9210 
Lamp and cable manufacture ..| 73 0 | 30 8 35 8| 2010) 50 1/|/ 127 5| 43 7) 66 2) 35 4| 86 0 
Electrical contracting 79 2 21 1| _ — | 56 9// 125 4| so; — _ 94 1 
Electricity supply Bak, 26 af — — | @ 97s $/ 3 0) 09 5 | — | 104 
} t 











* Counting two part-time workers as one full-time. 


ten hydro-electric plants were being supplied with 
a capacity of 55,000 kW. Of 56 mobile stations 
ordered, 23, rated at 67,000 kW, were already in 
Russian hands. These mobile stations, varying 
in capacity from 1,000 kW to 5,000 kW, comprise 
trains of railway wagons consisting of a boiler unit, 
a power unit and one or more standard wagons 
carrying spares and accessories. The axle load is 
limited to 18 tons and the overall length of such a 
train may be 200 ft. In June, 1945, Sir George 
Bailey, in his review of the war-time activities of 
the Metropolitan-Vickers Electrical Company, re- 
ferred to the receipt of orders for power-station 
equipment from the U.S.S.R., and stated that 
21 turbo-alternators were ordered from the company 
in 1942, with capacities ranging from 1,350 kW to 
25,000 kW. The mobile stations described above 
were designed by the firm for use in this country 
in case grid stations were put out of action. Fortu- 
nately, they were not needed in Great Britain, and. 
over 50 were shipped to Russia. In addition, the 
company produced a large number of flameproof 
mining-type transformers for the U.S.S.R., ranging 
from 75 kVA to 230 kVA and for 6,000-3,000-400 
volts; the latter are believed to be the largest of 
this type manufactured in this country. 

The British Thomson-Houston Company received 
instructions during 1945 to proceed with the manu- 
facture of the plant for the Ceylon Hydro-Electric 
Scheme, covered by a contract received in July, 
1939. This included the delivery and erection of 
three 11,600-14,500 brake horse-power impulse 
turbines; 14 5,000-kVA 11-66-kV transformers ; 
11-kV and 66-kV switchgear; and an 8,000-kVA 
synchronous condenser. Orders received from India 
during 1945 included one from A.E.I. (India), 
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1945, Sir John Chancellor emphasised the importance 
of research and the application of modern mechanical 
practice in the heavy electrical industry, with a 
view to a reduction in manufacturing costs. While 
the technical performance of British electrical pro- 
ducts was entirely satisfactory, the position as 


regards price, according to Mr. Henry V. Sporborg, | page 


chairman of the British Thomson-Houston Company, 
is less favourable, being conditioned by the high 
cost of raw materials and the rate of productivity of 
labour. The price of steel in Great Britain is about 
50 per cent. higher than in the United States, partly 
on account of the high price of coal and partly on 
account of lower productivity in this country. The 
price of copper has risen by about 50 per cent. 
during the war. 

A comparison between the average earnings in 
the electrical engineering industry during the last 
pay week in January, 1945, with the last pay week 
in October, 1938, is shown in Table V, herewith. 
For all employees, the increase in average weekly 
earnings from October, 1938, to January 1945, 
amounted to 83 per cent., and the increase in 
average hourly earnings to 84 per cent., the increase 
for men being 72 per cent. and 70 per cent., respec- 
tively, and for women 105 per cent. and 109 per 
cent. The increases were the greatest percentage 
increases recorded in the engineering industry. 
While the figures reflect to some extent the pay- 
ment for overtime-hours and nightshift—a factor 
which should have disappeared by the time the 
figures for January, 1946, are compiled—it is clear 
that earnings in electrical engineering will remain 
considerably above the 1938 level. Only if pro- 
ductivity is raised can higher earnings be maintained 
without increasing prices. 





THE MAGNETRON AND THE 
KLYSTRON. 
By Dr. T. F. Watt, M.LE.E. 


At the Cairo Conference in 1938, the complete 
range of radio-waves extending from 30,000 m. 
to 1 m. wavelengths was divided up and allotted 
for different purposes, and this fact alone made it 
clear what immense importance the technique 
of radio transmission had acquired for purposes 
of communication. It also revealed the pressing 
need for a further extension of the wave-band and, 
in particular, it emphasised the fact that the range 
of ultra-short waves between 10 m. and | m. had, 
at that date, become a well-recognised channel for 
communication purposes. The range of yet shorter 
waves was then still regarded as new country, 
in spite of the great activity which was being 
concentrated on research in that range. 

The pioneer work on the generation and amplifi- 
cation of ultra-high frequency waves, that is in the 
range of decimetre and centimetre wavelengths, 
was that of Barkhausen and Kunz, who showed, in 
1920, that a triode valve with a positive grid and a 
negative anode could develop the so-called “‘ dance ” 
vibrations of the electronic space-charge and this 
type of electric oscillation must be considered as 
that which gives the ultimate possible limit of high- 
frequency oscillation. For the simplest possible case, 
the approximate wavelength of such self-excited 
vibrations is given by the relationship 


where E, volts is the grid pressure, A cm is the 
wavelength, and d, cm. is the distance between 
anode and cathode. 

In course of time it was realised that a basic 
requirement for self-excitation was the sifting of the 
electrons which took place ; that is to say, due to 
the peculiarity of the motion of the electrons, a 
phase-focusing action is developed, while a further 
sifting is produced by the trapping of certain elec- 
trons by the electrode. So far, it has not been found 
possible to increase the efficiency of this type of 
generator to a satisfactory value and, as a result 
of the research which was carried out for this 
purpose, it was realised that the Magnetron type 
of ultra-high frequency generator was capable of 
appreciably higher efficiencies and, in addition, 
could be manufactured in a relatively simple 
structural form and was capable of developing the 
very shortest waves. 

§ 1. Fundamental i ips.—The magnetron 
valve was first described by A. W. Hull in 1921 and 
is now one of the most satisfactory means for generat 
ing ultra-high frequency oscillations. The essential 
features of such a valve are shown in Fig. 1, on 
126, and are as follows: a wire-filament 
cathode is heated by means of a battery and is pro- 
vided with a cylindrical anode, the filament being 
arranged co-axially with the anode cylinder. A 
direct-current pressure of V, volts is maintained 
between the anode and cathode by means of a battery 
(not shown in Fig. 1). A steady homogeneous mag- 
netic field is arranged so that its direction is parallel 
to the cathode filament, and, consequently, this mag- 
netic field will exert a force on the electrons which 
are emitted from the cathode and will divert the 
electrons from their radial path towards the anode. 

Referring now to Fig. 2, in which the plane of the 
paper represents the radial plane of the system of 
Fig. 1, the direction of the steady homogeneous 
magnetic field being perpendicular to the plane of 
and directed away from the observer, it is assumed 
that an electron e is moving with a linear velocity 
of v cm. per second in this plane. Now an electron 
of charge e = — 1-59 x 10-™ electromagnetic units 
and moving with a velocity of v cm. per second forms 
an electric current of magnitude 

C = ev electromagnetic units 
or 
i= 10ev amperes. 


The electromagnetic force on this current due to the 
magnetic field of strength H oersted is 


F = Hev dynes (1) 
and acts in a direction at right angles to the path of 
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the current* as shown in Fig. 2. This force, how- 
ever, cannot change the velocity of e since it is acting 
at right angles to that velocity, so that the force F 
can only produce.a curvature of the path of e, and 
since the magnetic field is homogeneous throughout 
the region of the electron’s motion, the curvature of 
the path must be constant or, in other words, the 
path of the electron must bea circle. Then equating 
mass-acceleration and force, the following relation- 
ship is obtained, viz., 


(2) 


where r cm. is the radius of the circular path and 
m = 0-902 x 10-*’ gm. is the mass of the electron. 
The angular velocity of the electron will be 

v eH 
room 


and the corresponding frequency will be 
f= 5 = 0-88 x 10° H hertz 


so that, for example, if H = 200 oersted, 
f = 560 x 10 hertz. 

Now if, in addition to the steady homogeneous 
magnetic field H at right angles to the path of the 
electron, there is also a homogeneous electric field 
in its path, the velocity v will not remain constant, 
but will be determined by the value of the potential 
of the electric field in which the electron is situated. 
That is to say, when an electron is situated at any 
point P, at which the potential is V electromagnetic 
units, the work done on the electron when it reaches 
the point P will be eV ergs. If the electron is 
assumed to leave the filament with negligibly small 
velocity, then when it has reached the point P its 
linear velocity will be given by the relationship 

£m v? = e V ergs 


v= 2¢ V om. per sec. 
m 


If the potential V is expressed in volts, then, 
since 1 volt = 10* electromagnetic units, it is found, 
after substituting in (5) the numerical quantities 
for e and m, that 


v = 0-595 x 10* V Vin volts Cm. per sec. 


-= 1-76 x 10° H radians per sec. (3) 


a= 


(4) 


or 
(5) 


(6) 


Combining equations (2) and (6) gives the following 
expression for the radius of the circular path, viz., 


rp = 3-38 V/V volts (7) 
H oersteds 

In the magnetron of Fig. 1, the lines of force of 
the electric field will be radial from the anode 
cylinder to the filament wire. If an electron leaves 
the filament with approximately zero velocity, it is 
easily proved that [see also expression (12), para- 
graph 2] under the combined action of the electric 
and magnetic fields, the electron will trace out a 
circular path and return to its starting point in the 
filament as shown in Fig. 3, and the radius of this 
circular path will be given by expression (7). The 
electron will be accelerated during its outward 
journey towards the anode and will draw the corre- 
sponding amount of energy from the battery by 
which the anode is maintained. On its 
return journey towards the cathode filament, the 
electron will be retarded by the electric field and 
consequently will yield up energy to the anode 
battery. There will thus be an interchange of 
energy between the electron and the anode battery, 
but the total acquired or lost by the electron 
during its complete circular path will be zero. 

If R em., Fig. 3, is the radius of the cylindrical 
anode, then when the radius r of the circular path 
of the electron is such that 2r = R, the electron 
will just graze the surface of the anode cylinder 
and a critical condition will be reached ; that is to 


* It is to be noted that the conventional direction of 
the current flow is the direction of travel of the positive 
charge of electricity ; thatis, in the direction opposite to 
the travel of the electrons, and this fact must be borne 
in mind when applying, for example, Fleming’s left-hand 
rule. 








say, by suitably adjusting the strength H of the 
magnetic field to the critical value H,,;;, 80 that 
2r = R, then from expression (7), 
6:76 +/ V in volts’ 

Horit 





=R 


6-76 1/V in Volts .rsted (8) 
R 


If the intensity H is less than this critical value 


Fig.1. Fig. 2. Dx 
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the electron will strike the anode as shown in Fig. 4 
and will thus disappear from the inter-electrode 
space. If H is greater than the critical value the 
diameter of the circular path will be less than the 
radius R, as shown in Fig. 3. 

§ 2. Path of an Electron in an Electric Field and a 
Magnetic Field Mutually at Right Angles.—Assum- 
ing as a preliminary investigation that the cathode 
and the anode form two flat parallel plates the 
general nature of the results can be applied also 
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the simple arrangement of Fig. 1. Suppose that 
an electron, having been ejected from @ hot filament, 
is moving in the plane O z y, Fig. 5, and let ¢ denote 
the position of the electron at any moment t¢. 
The steady homogeneous magnetic field of intensity 
H oersted is assumed to be impressed in the direction 
of the Oz co-ordinate axis, that is, at right-angles 
to the direction of the electric field of intensity 
electromagnetic units. As already stated in the 
foregoing, an electron of charge — ¢ electromagnetic 
units moving with a velocity of v cm. per second 
forms an electric current of strength ( — ey» 
electromagnetic units and, if v, is the velocity 
component in the direction Oz, the electron will 
experience forces as follows : 

(i) A force in the direction O y due to the electric 
field E, viz., 


Fy | = Ee dynes. 
E 


(ii) A force in the direction O y due to the mag- 
netic field of intensity H, viz., 


Fy lo, = — HC, = — He v, dynes 


so that the mass-acceleration of the electron in 
the direction O y will be 

dvy 
dt 
From similar considerations, it will easily be seen 
that the electron will receive a mass-acceleration 


in the direction O z of the amount, 
dv, 
n—— = 


-dt 


Solving the two simultaneous equations (9) and (10), 
it is found that, 


m = Ee — Hev, (9) 


He vy. (10) 


v, = wsin[ 0-4) ] + ; (a) 


u coal = (tt) | | 
E 


where ¢, defines the initial conditions and H 


(11) 


ty = 


(6) 


=uand 


is the constant velocity of translation in the direction 
Ox. Apart from this uniform velocity of transla- 
tion, equations (11) define a circular motion of linear 
velocity u cm. per second and of angular velocity 


= (12) 


w = radians per sec. 


Case 1.—Assuming as initial conditions: ¢ = 0, 
v, = 0, vy = 0,2 = 0, andy = 0, the general equa- 
tion (11) become 


vz = tl — C08 w t) | 
(13) 


vy = 


Se at 
H q@t. 


The path of the electron then becomes defined by 
the relationships 


" 


S,. i sin wt+C 


t 
r=| wgdt=z 


“oOo 


geen 2. cos wt+ K | 


H w 

where C and K are arbitrary constants depending 
on the initial conditions. Inserting the initial con- 
ditions already specified, it is seen that the path 
of the electron is then defined by the equations 


t= (wt — sin wt) 
\ 40) 


(1 — cos wt). } 


E 
Hw 


ae Pe 


Hw 


These are the standard equations for a cycloid for 
which the origin of co-ordinates lies on the base on 
which the generating circle rolls and the tracing 
point P lies on the circumference of the rolling circle 
as shown in Fig. 6 (a), the train of cycloids so 
obtained being shown in Fig. 6 (6). The base on 
which the circle rolls is then the hot-cathode plate 
from which the electrons are emitted. The radius 
of the circle is 


r - cm. (16) 





to the actual constructional form as typified by 


Hw 
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and the uniform velocity of transletion of the centre 
of the circle is 


wr=u= an. per sec., (17) 


H 
gs already stated in the foregoing. 
It is of interest here to consider the energy rela- 
ahips of the electron during its cycloidal path. 
When the electron reaches the zenith of its cycloidal 
path (P, in Fig. 6 (a)), it will have acquired energy 
from the electric field of the amount 


Ee 2* ergs 
where, i tn Sat _ 
f= Ho and w = i 
so that, 
mE 
r= CH cm. 


The energy drawn from thw electric field, and conse- 
quently from the anode battery, is then 


205 = 2m BY. 
as (ix) as 


Ee2r= Ee Thr 
The kinetic energy of the electron when at the 
zenith of its cycloidal path is 
E \? 
2m (=r) ergs. 


Case 11.—For this case, the assumed initial con- 
ditions are, 


$mv* = 9m(2 wr) = 


t= 0, vy = — 4 ty = 0, x = 0. 
Substituting these conditions in the general equa- 
tions (11) and (14) it is found that the path of the 
electron is now defined by the equations 


= 2s (wt — Sin w t) 

¢ 18 
y= Bn i Se od | 
’ H w 2 ‘ 


and these equations show that the path of the 
electron is a cycloid for which the generating circle 


hasaradius r = om. and the position of the 


tracing point Pis distant 5 r from the centre of the 


circle as shown in Fig. 7 (a); that is to say, at the 
moment ¢ = 0, the co-ordinates of P, are x = 0, 
y= — - r, and the cycloidal path so obtained com- 
prises a train of loops as shown in Fig. 7 (0). 

The energy relationships for this path of the 
electron may be written down as follows. The 
electron leaves the filament with a velocity 

ae 
--—- 3 
so that its initial kinetic energy is 


im (Sa) =}m (a) ergs. 


When the electron has reached the zenith of its 
cycloidal path, as shown by P, in Fig. 7 (a) it will 
have acquired from the electric field an amount of 
energy 


v cm. per sec., 


2 
Ee3r=3m € 


so that the total energy of the electron when at P, 
will be 


r\2 ‘\2 2 
im(s:) + 3m (a) = 3-125 m (3) ergs. 


The velocity of the electron when at P, is 


ergs. 


v = w (2-57) cm. per sec., 


80 that its kinetic energy is 
x \2 
4 mv? = 4 m(2-5*) (wr)? = 3-125 m (x) ergs. 
(T'o be continued.) 





ARC-WELDING ACCESSORIES.—We have received from 
Messrs. Murex Welding Processes, Limited, Waltham 
Cross, Herts, an illustrated leaflet describing their dual 
purpose screens and helmets for arc welding. Both the 
screen and the helmet have a patented glass holder 
carrying a plain protective glass as well as a coloured 
glass. The change from one to the other can be made 
almost instantaneously so that, with either the hand-held 
screen or the helmet, the operator can sight his work 
up to the last moment before the arc is struck. 





TRENCHING MACHINE FOR 
AGRICULTURAL DRAINAGE. 


Tue drainage of agricultural land by means of pipes 
laid in trenches is a slow and costly operation if the 
trenching is done by hand, and the farmer, therefore, 
generally endeavours to have the trenching done by 
a machine, one largely used for this purpose being the 
Henderson icultural drainage machine, now manu- 
factured Cay He Aveling-Barford, Limited, Gran- 
tham. This machine, which is illustrated on page 132, 
will cut a trench 27 in. deep by 11 in. wide at the top 
and either 6 in. or 4 in. wide at the bottom, at a rate 
of 7 ft. per minute. This rate, however, is the maxi- 
mum, and is not always suitable for the ground con- 
cerned; it is, therefore, variable down to a figure 
as low as 2 ft. per minute. te —" is shown 
in travelling condition. in . 1, for whi it 
is pore phe either the ph de Poutiegs 20, ogi. 
cultural tractor or to the new Fordson Major tractor ; 
it is the latter machine that is shown in the illustra- 
tions. When travelling, whether on the road or over 
fields, as shown in Fig. 1, the trenching equipment is 
lifted clear of the ground and the machine is driven 
in the normal way at the ordinary speeds of the tractor, 
but when trenching is in progress, as in Figs. 3 and 4, 
the driving wheels are free through the travelling gears 
being set in the neutral position. The machine is then 
traversed by being hauled or warped along by means 
of a ratchet-operated drum, which winds in a wire 
rope anchored at some point ahead. The drum is 
clearly visible in Fig. 3, but the wire rope leading from 
it is not distinguishable ahead of the tractor. 

Trenching is done by a six-armed rotating cutter, 
and when this work is in progress, the tractor power 
take-off shaft is engaged. Transmission is through a 
flexible coupling to a chain-driven bevel-gear reduction 
box, the output shaft of which drives a shaft with a 
crank at each end. One of these cranks is of the ordi- 
nary lever type, while the other is embodied in the cam 
plate seen in the centre of Fig. 2. Both cranks are 
coupled by tubular connecting rods to a swinging frame 
pivoted on the shaft of the cutter. The frame spans the 
cutter, the lever-like portions forming its sides being 
connected at the top by two crossbars. This construc- 
tion can be seen in Figs. 1, 3 and 4, and it will be 
realised that rotation of the driving cranks causes the 
frame to oscillate on its pivot. It is this oscillation that 
effects the rotation of the cutter, a pawl plate on the 
centre of the crossbars engaging with the tip of each 
arm of the cutter successively and driving the cutter 
round through an angle of 60 deg. on the forward 
stroke of the crank. This action is seen in 
in Fig. 3, and it should be noted that the cutter rotates 
in a clockwise direction when the machine is viewed 
froém the side illustrated in Figs. 1 and 3. At the 
same time, the machine is hauled forward by the 
winch, so that a “feed” is given to the cutter and 
the earth is scooped out in a quadrant. The return 
stroke of the crank draws back the swinging frame and 
the pawl plate on the crossbars, which plate, being 

i , Swings out of the way to engage with the 
succeeding arm on the next forward stroke of the 
frame. 

The forward movement of the machin@, as already 
stated, is effected by winding an anchored rope on to a 
drum. The drum is rotated intermittefitly by a ratchet 
wheel, the ratchet being operated from the cam plate 
previously referred to as being connected to one of 
the cranks. This drive can be seen in Fig. 2, but it 
should be noted that the ratchet gear is adjustable 
so that the rate of forward travel can be regulated 
according tothe nature of the ground being trenched. 
The main arm carrying the cutter is, of course, pivoted ; 
it is raised and lowered by the small hand winch seen 
immediately in front of the driver. The winch will 
remain locked in any desired position. The general 
sequence of operations is as follows. When com- 
mencing work, the cutter is lowered to the ground and 
the power take-off is engaged. The cutter is then 
lowered further at a slow rate and commences to dig 
itself in, a pair of skids just below the axle of the cutter 
preventing it from sinking too deeply. With each 
rotation of the driving crankshaft the cutter makes 
one-sixth of a revolution and then comes to rest 
momentarily, at the dead centres, during which pause 
the earth brought up is automatically scraped off the 
cutter blade. At the same time, side wiping blades 
come into action and deposit the earth in windrows at 
each side of the trench as shown in Fig. 4. This 
view also shows the clean nature of the trench cut by 
the machine. The earth seen in it is obviously fairly 
free from obstructions, but as this condition cannot 
invariably obtain, the transmission gear has a slipping 
safety clutch incorporated so that in the event of 
large stones, tree roots or other major obstructions 
being encountered, no damage can result, The cutter 
blades are renewable and have hardened-steel cutting 
edges. The general structure of the machine excluding 
the tractor, is of steel, though the winding drum, 
which holds 70 yards of steel wire rope, is of cast iron. 





THE PROTECTION OF STRUCTURES 
AGAINST LIGHTNING. 


In a lecture on “‘The Protection of Structures 
Against Lightning,” which was delivered at a meeting 
of the Association of Supervising Electrical Engineers, 
on Tuesday, January 15, Mr. R. A. Price said that the 
main function of a lightning ductor system was to 
provide a path between the atmosphere above a building 
and the general mass of the earth beneath it. It must 
be possible for the current to flow along this path 
without disruption of low conducting materials or side 
flashing between high conducting materials, such as 
metals at different potentials. The main components 
of such a system were the air terminals or rods, which 
were fixed to chimneys, flagpoles, and other salient 
parts of the building ; the roof or bonding conductors, 
which connected the air terminals and the structural 
roof metal ; the down conductors, which connected the 
air terminals and roof conductors to earth; and the 
earth terminations, upon which the whole was depen- 
dent for satisfactory operation. 

The maximum permissible resistance for an earth 
termination was 10 ohms. This was obtained by 
driving electrodes into the soil or by burying copper 
strip in trenches. The electrodes should, preferably, 
take the form of 4 in. diameter copper rod, driven to a 
maximum depth of 8 ft. Where one electrode was 
insufficient to give a resistance of less than 10 ohms, 
another must be driven and the two.connected in paral- 
lel. This second rod should be at least as far distant 
from the first as the depth to which it was driven. 
Where driven rods were impracticable, owing to the 
presence of rock near the surface, copper strips laid 
in trenches were the only satisfactory alternative. 
The best method of reducing the resistivity of the soil 
and, in consequence, the earth resistance of the elec- 
trode, was by treating it with rock salt. Earth plates 
were not recommended, as they were costly to install 
and could not easily be inspected. If possible, the site 
for an earth termination should be damp and have 
general low resistivity qualities. 

The presence of metals on and in the building must 
be taken into consideration in connection with the pro- 
tection of a structure against lightning. The amount of 
salient metal rising above roof level was usually much 
larger than that of the lightning conductor fittings and 
must, therefore, be made part of the protective system 
by bonding. Similarly, the steel framework, though 
not of itself a complete lightning protective system, 
because it was insulated both from the atmosphere 
and the mass of the earth, could be used in place of 
special down conductors by connecting it to the exterior 
conductors at the upper extremities and by providing 
earth terminations at the foot. On the other hand, 
the rods in a reinforced-concrete structure were almost 
invariably discontinuous and should be ignored in 
considering the lightning protection system. Any 
large internal metal or conduit system, such as the 
electrical installation, would tend to create spark gaps, 
unless it were bonded to the lightning system, notwith- 
standing that both were earthed. 

The protection of structures containing explosives or 
highly-inflammable materials, not only from direct 
lightning but also from the static charges which were 
always present in the atmosphere, was of paramount 
importance. Most elaborate arrangements were made 
to avoid the possibility of a spark, by bonding together 
everything that was metal in and around the building. 
The operatives themselves might induce a spark suffi- 
cient to cause an explosion, and in certain processing 
rooms, therefore, an earthed metal sphere was fixed 
to the benches, which the operatives grasped to earth 
themselves. Even wholly underground magazines 
were protected with an interior network of metal in 
direct contact with the mass of the earth, thus shielding 
the magazine and its contents from electrical currents 
in the ground. Requirements as to the spacing of 
conductors, heights of air terminal rods and the number 
of down conductors and earth terminations were more 
stringent and a lower resistance to earth was demanded. 








EXHIBITION OF GERMAN AIRCRAFT.— When the instruc- 
tive exhibition of German aircraft was held, last autumn 
at the Royal Aircraft Establishment, Farnborough, the 
Minister of Aircraft Production was convinced that the 
display should also be made available to the general 
public. As a result, an exhibition of German aero- 
nautical developments will be held under the auspices of 
the Ministry of Education at the Science Museum, South 
Kensington, London, S.W.7, commencing Thursday, 
February, 14. Admission is free on weekdays from 
10 a.m. to 6 p.m., and on Sundays from 2.30 p.m. to 
6 p.m. ; the exhibition will remain open for three months. 
The exhibits include a number of typical German military 
aircraft, including a jet-propelled fighter, a flying bomb, 
a gyro-kite for use with U-boats, a piloted V1 bomb, a V2 
rocket, and radio-controlled rocket weapons. The exhi- 
bition coincides with the post-war reopening of the 
Science Museum, in which exhibits relating to atomic 
energy, X-rays, andfthe quartz-crystal clock are on view. 
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THE ROLLS-ROYCE ‘ GRIFFON ’’ 
AERO ENGINE. 


As is well known, an aero engine of basically sound 
design can generally be developed, by close attention 
to detail and improvements in accessory features such 
as carburettors and superchargers, to give much greater 
horse-power than that for which it was originally 

i . The well-known Rolls-Royce ‘“ Merlin” 
engine was brought by stages to a pitch of performance 
and reliability that made it unequalled by the time the 
* Battle of Britain ” had to be wre er Later in the 
war a larger and more powerful engine, the Rolls-Royce 
“ Griffon,” was re oad eee for service in fighter air- 
craft, and this has recently undergone further develop- 
ment as described below. The Griffon engine was first 
described in ENGINEERING, vol. 157, page 207 (1944), 
and an improved version was described in our 158th 
volume, page 227 (1944). Like the Merlin engine, the 
Griffon has 12 cylinders, but the bore of these is 6 in. 
(instead of 5-4 in.) and the piston stroke is 6-6 in. 
(instead of 6 in.) giving a swept volume of 36-7 litres 
(instead of 27 litres). 

Our first description related to the single-stage, two- 
speed supercharged Griffon II, and the later version to 
be described was the two-stage intercooled Griffon “‘ 65.” 
Numerous variants of these two basic types have also 
been developed, and the impressive list of high-perform- 
ance fighters powered by the Griffon has steadily grown. 
The most recently developed Griffon engines incor- 
porate a supercharger of increased capacity and effici- 
ency with t ratios of supercharging, as well as a 
new fuel-injection system. The use of a three-speed 
supercharger by Messrs. Rolls-Royce is an innovation 
of considerable importance. The increase in super- 
charger capacity has resulted in a useful augmentation 
of and, in combination with the three-speed 
gear, has enabled the performance of this compact 
12-cylinder V-type power unit to be considerably 
enhanced; over 2,000 brake horse-power is main- 
tained to an altitude of 20,000 ft., which is a remarkable 
performance for an engine of 37-litres capacity. Some 
of this increase in power is due to the new fuel- 
injection system which is of Rolls-Royce design and 
development and replaces the Bendix-Stromberg injec- 
tion used during the war. 

The developments mentioned are embodied on a 
new series of Griffon ines, starting at series 101, 
through series 121 up to 130. The whole of this series, 
under the designation Griffon 3-SML denoting that 
the supercharger incorporates a three-speed gear, will 
have increased capacity blowers and Rolls-Royce fuel 
injection. Figs 1 and 2, on this page, are reproduced 
from photographs showing the series 101 engine. 
Series 101 is fitted with a reduction gear for a single 
propeller with a 0-45 to 1 ratio, and series 121 and 
upwards have reduction gears for contra-rotating pro- 
pellers, with a 0-44 to | reduction-gear ratio. The 
object of two ratios of supercharging on an aero- 

is to enable the power of the engine to be 
developed from the throttled sea-level in the 
gear for moderate supercharge (M.S.) to an altitude 
at which the throttle is fully open and the maximum 
power is being delivered. Similarly, when the gear for 
full supercharge (F.S.) is clutched-in, the engine is again 
throttled until the rated altitude is reached in this gear. 
The ratios of M.S. and F.S. gear determine the sea-level 
and altitude performance of the engine, the M.S. gear 
usually having a ratio which is a compromise between 
sea-level power and medium-altitude power, while the 
ratio for F.S. is selected to give good powers at the 
higher altitudes. Between the peak point of the lower 
ratio and the point where the higher gear can be used 
with advantage there is, however, a range of altitude in 
which the power of the engine falls, due to the com- 
promise in the selection of supercharger gear ratios. 
The object of a three-speed gear is to obviate the need 
for compromise by catering specially for medium alti- 
tudes. It is thus possible to improve the performance 
at sea level and also to choose a still more suitable 
ratio for use at the higher altitudes; in other words, 
the three-speed blower enables the pilot to approxi- 
mate to the maximum aircraft performance throughout 
the full altitude range of the machine, which therefore 
has the best sea-level, medium-altitude and high- 
altitude performances. 

Fig. 7, on the opposite page, shows the improvement 
in performance of the Griffon 130 with its three-speed 
gear, over earlier models with only two supercharger 
speeds. The combat-rating power curves a for the 
three-speed gear, with increased capacity supercharger, 
can be compared with those for the two-speed super- 
charger, which are shown in dotted lines; it will be 
seen that the rated altitude with the three-speed engine 
in L.S. (low supercharge) gear is 5,000 ft., as against 
1,250 ft. in M.S. gear on the two-speed engine. In 
M.S. gear, the rated altitude for the three-speed engine 
is 14,500 ft., and is therefore only short of the F.S. 
rated altitude on the two-speed engine by 1,500 ft. 
In F.S. gear the three-speed engine has pushed the 
rated altitude to 21,000 ft., which represents a gain 
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of some 5,000 ft. From these figures it can be seen 
that three ratios of supercharging with a blower of 
the correct capacity is a technical development of 
great value. It does not suffer from the “ plumbing ” 
complications of the turbo-supercharger. Similar 
approximations to the ideal power curve are obtained 
for maximum climbing and cruising conditions, as 
shown by curves } and ¢, respectively. In L.S. gear 
at climb rating the rated altitude for the three-speed 
engine is 16,500 ft., as against 13,500 ft. for a two-speed 
engine. In M.S. gear the rated altitude is about the 
same, but an increase of more than 50 brake horse-power 
has been attained, while in F.S. gear the output of the 
engine has gone up to 1,280 brake horse-power at 
31,500 ft., a power altitude figure which, so far, has 
never been surpassed by a piston-type engine under 
climbing conditions. 

In modifying the basic design of the original Griffon, 
the designers had to bear in mind that the existing 
installation clearances could not be altered if the 
engine were to power existing fighter aircraft. The 
housing of a third drive to the supercharger was com- 
paratively simple, as the deep sump of the wheelcase 
permitted a fair amount of latitude. The problem 
of accommodating the increased capacity supercharger 
was not so simple, but by making good use of all the 
available space within the supercharger casings and by 
improvements in the design of the internal details, it 
was found possible to increase the diameters of the 








2. 


first- and second-stage rotors without alteration to 
the outside diameters of the supercharger casings. As 
a result of these modifications, increased supercharging 
efficiency was obtained as well as increased capacity. 
Additions and improvements like those described 
involve a slight increase in weight, but careful design 
has limited the weight increase of the three-speed 
supercharger to about 40 Ib., while the complete engine 
weighs only 2,100 Ib. With a maximum output of 
2,420 brake horse-power, it is from 500 Ib. to 750 Ib. 
lighter than any other equivalent engine. The power- 
weight ratio of the Griffon is 0-865 Ib. per horse-power, 
and it is this low figure which enables a rate of climb 
of 6,000 ft. per minute to be attained. This climbing 
rate is claimed to be much greater than can be obtained 
with any other equivalent engine. 

The method of engagement of M.S. or F.S. gear, 
illustrated in Fig. 3, opposite, is by clutches, and is the 
same as in the Griffon 65 series, but provision has 
been made to hold the weights in a neutral position 
when L.S. gear is required. To engage M.S. or F.S. 
gear from the neutral L.S. position, the clutch weights 
are moved by the operating mechanism from the 
neutral position to engage the gear selected, and as 
both ratios are higher than the L.S. ratio, the latter 
is over-run and the L.S. drive is allowed to free-wheel. 

The L,S. gear assembly, of which Fig. 3 shows 4 
diagrammatic section, consists of a driven gear h 
integral with a layshaft on which are mounted a 
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free wheel 1, a clutch m, and a driving gear k. The 
drive from the rear of the crankshaft is taken through 
the spring drive gear-wheel a and pinion d to the 
supercharger main M.S. and F.S. clutch shaft, in ] 
with which is a gear e mounted in front of the FS. 
clutch assembly. The gear ¢ drives the integral gear h 
on the LS. layshaft, which transmits the drive to the 
free wheel 1, The latter drives through the L.S. 
clutch m to a gear k, which, meshing with the driving 
gear f of the F.S. clutch, transmits the drive to the 
supercharger impellers through wheel b. 

The free wheel comprises an outer and inner member 
and several rollers retained in a cage. The inner 
member is splined to form a part of the layshaft and 
on its outside diameter are machined a series of ramps 
or inclined faces corresponding in number to the rollers. 
The outer member is essentially a roller-bearing, race 
integral with the inner splined member of the centri- 
fugal clutch. The action of the free wheel is such 
that, the drive being through the L.S. layshaft to the 
inner member, the rollers are made to run up the ramps 
and a solid drive is formed by the wedging action of 
the rollers against the outer race. When overrunning, 
the relative speed of the outer member being higher 
than that of the inner, the rollers are free to rotate on 
their axes and are held positively in the free position by 
means of stops on the roller cage engaging with dogs 
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formed on the inner member. The clutch is incor- 
porated to safeguard the free wheel against shock loads, 
and is designed to slip should the torque loading become 
excessive momentarily. 

The L.S. overload clutch is cylindrical in shape 
and consists of six phosphor-bronze segments which 
are splined on the inner member and, when driving, 
are held in engagement by centrifugal force. A spring 





ring is fitted at each end of the clutch segments to 
provide initial engagement and, at the same time, 
retain the segments in position. The outer member 
of the clutch drives the gear k, which meshes with 
the F.S. driving gear f. Thus, when the L.S. gear is 
engaged, the driving gear f of the F.S. train is utilised 
as an idler gear for conveying the drive through gear b 
to the impellers. 

With the introduction of the three-speed gear, it was 
necessary to modify the reciprocating hydraulic ram 
previously used to effect the change from M.S. gear to 
F.S. gear. On the Griffon 130, the ram is housed 
in a separate unit in the wheelease, and is linked, as 
shown in Fig. 3, by the control rod n, to a sliding 
sleeve in the hollow shaft of the supercharger drive. 
The hydraulic ram mechanism is shown in its three 
operative positions in Figs. 4, 5 and 6. ent 
of the L.S. gear is effected by movement of the con- 
trolling piston a in the ram to a position of equilibrium, 
shown in Fig. 6, which corresponds to the neutral plane 
of the flyweights. Thus, L.S. gear is engaged through 
the free wheel, as described above, both M.S. and F.S. 
being in a neutral position. The ram is retained in the 
intermediate position by permitting the oil to flow 
without restriction to one side of the differential piston 
and then through a transfer port to the other side, 
where it is allowed to drain away through a drain port. 
The arrows in Fig. 6 indicate the path taken by the 
oil, and distinction is made between high-pressure oil 
approaching the ram and low-pressure oil escaping 
therefrom, thicker lines being to indicate the high- 
pressure oil. In the event of the piston becoming 
biased one way or the other, either the transfer port 
or the drain port will be partly cut off, according to 
the way in which the piston moves, and a build-up in 
pressure will occur which will return the piston to the 
neutral position and so restore equilibrium. 

The supply of oil to the ram is controlled by two oil- 
control valves } and c, actuated by solenoids d and e. 
As shown in the diagrams, the valves have separate 
positions for each ratio, and the solenoids are only 
energised to raise 6 and c against control springs when 
L.S. or F.S. gear is required to be -. When M.S. 
gear is to be engaged (through the right-hand clutch in 
Fig. 3), each control valve is held in the downward or 
M.S. position, indicated in Fig. 4, by a light spring. 
This arrangement of valve control was chosen to ensure 
that the most suitable ratio would be selected in the 
event of failure of the electrical services. To engage 
the F.S. gear, which drives through gears a, d, f and 6, 
Fig. 3, and the left-hand clutch, only solenoid e is 
energised, as shown in Fig. 5. 

The arrangement of the change-speed mechanism 
has been designed to provide the maximum precaution 

inst failure and at the same time to avoid additions 
to the already numerous controls required on military 
aircraft; each ratio is brought automatically into 
engagement with increase in altitude. The solenoids, 
connected in series, as shown in the diagram, Fig. 8, are 
controlled by on-and-off switches, which are o ted 
by sealed capsules. The capsules and switches are 
arranged so that at sea level the switch controlling the 
solenoid for L.S. gear is closed, and the switch con- 
trolling the F.S. solenoid is open, both solenoids being 
then energi (see Fig. 6). At a predetermined alti- 
tude, the capsule for the L.S. gear opens its switch, the 
F.S. switch also remaining open, and, as neither solenoid 
is then energised, the oil-control valves are moved by 
the light spring above each valve to bring the ram to 
the M.S. position shown in Fig. 4. Further increase in 
altitude results in expansion of the second capsule, and 
the second switch alone is closed, bringing the F.S. gear 
into engagement as shown in Fig. 5. The arrangement 
of the electrical circuits, shown in Fig. 8, ensures that 
in the event of failure of either aneroid it will still be 
possible to obtain two ratios. 

In any form of pressure-velocity control in which 
a Venturi is used to measure the air flow, a pressure 
drop occurs in the air intake due tothe restriction caused 
by the Venturi. If, therefore, a system can be evolved 
in which the air intake is unrestricted, an appreciable 
improvement in supercharging will result. In the Rolls- 
Royce system of fuel injection the metering is deter- 
mined by four variable factors: engine revolutions, 
boost-pressure, exhaust back pressure, and boost tem- 
perature, the controls for which are housed in a small 
pump unit mounted in the lower crankcase half, which 
thus leaves the supercharger air intake entirely un- 
restricted. This small, and highly efficient unit, which 
can be seen in Fig. 2 below the supercharger casing, is 
driven directly from the engine, and serves the dual 
purpose of pumping its own fuel and supplying it in the 
correct ratio directly to the supercharger through a dis- 
charge nozzle at the top of the air intake. There is thus 
only one unit for both the supply and metering of the 
fuel, as opposed to the usual fuel pump and carburettor. 
The pump weighs only 10 lb., and when installed it 
improves the lower line of the engine considerably. It 
requires no complicated adjustment in service, as it is 
possible to calibrate it for maximum efficiency on a test 
rig before it is fitted to the engine. In service, the only 
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adjustment necessary is for slow running, and this can 
be done without interfering with the metering range. It 
is not permissible at this stage to describe the internal 
details of the pump unit, but it is claimed to be the 
most efficient system of fuel injection so far applied 
to piston engines as it provides accurate fuel metering 
over the whole range of engine speeds. 





THE ORIENT LINER T.S.S. 
**ORCADES.”’ 


REPRESENTATIVES Of the technical press and others 
were given the opportunity on Thursday, January 24, 
of inspecting the work in progress on the Orient liner 
T.S.S. Orcades, now under construction at the ship- 
yard of Messrs. Vickers-Armstrongs Limited, Barrow- 
in-Furness, the occasion being the placing in position 
of certain welded , such as bulkheads and’ tank 
top panels ; the keel was laid on September 17, 1945. 
As is now well known, the employment of prefabricated 
parts in shipbuilding has made steady progress during 
the war period, and to those familiar with the old 
methods of plating and riveting in situ, the saving in 
both time and labour when a complete bulkhead of, 
say, over 27 tons, was lowered into position, will be 
apparent. The new vessel is not wholly welded, 
riveting being employed to a considerable extent, but 
it is stated that something like 900 tons of structural 
steel will be saved by the adoption of welding. It is 
not possible at this stage to translate this figure into 
a percentage of structural deadweight, though it may be 
mentioned that the loaded displacement is 32,000 tons. 
The new vessel, the third of her name belonging to the 
Orient Line, has an overall length of 711 ft., a le 
between perpendiculars of 668 ft., and a breadth, 
moulded, of 90 ft. 6 in. The moulded depth, to the 
strength deck, is 66 ft. 9 in., and the loaded draught is 
31 ft. The insulated and general cargo spaces are 
240,000 cub. ft. and 275,000 cub. ft., respectively. In 
this connection, it may be noted that it is stated that 
welding, combined with certain other weight-saving 
modifications, will inerease the carrying capacity by 
approximately 2,000 tons, compared with a similar 
vessel of pre-war design. 

The vessel will have twin screws with three turbines, 
triple expansion, on each shaft. The high-pressure 
turbine will have double-reduction gearing and the 
intermediate- and low-pressure turbines single-reduction 
gearing. The working pressure is 500 lb. per square inch. 
The normal output is 34,000 shaft horse-power and the 
maximum output is 42,500 shaft horse-power. There 
will be four oil-fired Foster-Wheeler boilers with super- 
heaters, two of the boilers being larger than the 
other two. The pressure and temperature of the 
steam at the superheater outlet will be 525 Ib. per 
square inch and 800 deg. F. to 850 deg. F., respectively. 
It is interesting to note that the preceding Orcades, 
which was lost by enemy action in 1942, was of 
24,000 h.p., though it must be remembered that her 
measurement was only 23,500 tons, against the 29,000 
tons of the vessel now in course of construction. The 


higher speed of the new vessel, which will be capable of | 


making 23} knots when required, will enable a passen- 
ger from a home port to Melbourne to complete the 
journey in 28 days, as compared with 36 days required 
before the war. As regards accommodation, provision 
will be made for 796 first-class passengers and 792 third- 
class passengers. The vessel will carry a crew of 
between 570 or 580 officers, men, and other personnel. 





CONTROL OF FACTORY AND STORAGE PREMISES.—The 
Board of Trade have issued an Order (S.R. and O. 1946, 
No. 89, price 1d.), revoking, as from January 31, the 
Location of Industry (Restriction) Order, 1945, under 
which a licence was required from the Board of Trade 
before use could be made of factory or storage premises 
having a total floor space of 3,000 sq. ft. or over. The 
revocation, however, does not affect the Government’s 
powers in regard to the location of industry under the 
Distribution of Industry Act, 1945, neither does it in any 
way prejudice the control over the manufacture of parti- 
cular classes of goods which exists under other Orders. 


THE LATE MR. JULES ConTHESY.—We regret to record 
the death of Mr. Jules Corthesy, which took place on 
Wednesday, January 23, at the age of sixty-one. After 
receiving his education privately. both in this country 
and in France, Corthesy abandoned his idea of going on 
the stage and underwent a training in librarianship at 
the London Library under Mr. (later Sir Charles) Hagberg 
Wright. In March, 1913, he joined the staff of the 
Institution of Electrical Engineers as assistant librarian ; 
and later became librarian, a post he was still occupying 
at the time of his death. He had also been secretary of 
the Informal Meetings Committee, since its inception 
over twenty-five years ago. He was well-known for his 
unfailing assistance to all classes of members. 


BRITISH STANDARD 


SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Analysis of Zine and Zinc Alloys.—A new specifica- 
tion, B.S. No. 1225-1945, covers recommended methods 
for the polarographic and spectrographic analysis of 
high-purity zine and zinc alloys for die casting. When 
B.S. Nos. 1001 and 1002, dealing with high-purity 
zine castings, were prepared, a companion publication 
was issued dealing with the chemical analysis of zinc. 
It was realised, however, that many of these methods 
required a considerable amount of time and labour, 
and it was felt that consideration should be given to 
the adoption of more: rapid methods, such as are 
afforded by the polarograph and the spectrograph. 
It is appreciated that these methods have not yet 
become sufficiently established to enable standards to 
be laid down, so recommended methods have been 
prepared in order to enable comparative information 
to be collected. The recommendations have been based 
on a considerable amount of e ntal work carried 
out by the Admiralty, the British Non-Ferrous Metals 
Research Association, the Zinc Development Associa- 
tion, and other associations and organisations, and by 
Messrs. Adam Hilger, Limited, the Imperial Smelting 
Corporation, Limited, and Messrs. Joseph Lucas, 
Limited. It is hoped to review the position at anearly 
date, in the light of further experience gained with 
the use of the recommended methods, to see whether 


ngth | steps can be taken to establish standards. It is empha- 


sised that the recommended methods contained in the 
present publication are intended to act as a guide to 
analysts and not to be a rigorously binding specifica- 
tion. It is felt that development in these rapidly- 
expanding fields of analytical chemistry might well be 
impeded by strict rules; further, the present inability 
completely to specify all electrical conditions in a 
spectrographic technique makes attempts at stan- 
dardisation imprudent. [Price 2s., postage included. ] 

Schedule for Electric Discharge Lamps.—Another new 
publication issued by the Institution consists of a 
“Schedule for Electric Discharge Lamps for General 
Purposes.” The Schedule, B.S. No. 1270-1945, gives 
the ratings and dimensions only, the latter including 
the overall length and diameter, and the neck diameter 
of the lamp, and the light centre length. It is hoped 
to issue a complete specification in due course, but, 
meanwhile, it is felt that the Schedule will serve a useful 
purpose both to users and to manufacturers. [Price 
ls., postage included. } 





BOOKS RECEIVED. 


Carnegie Institution, Washington. Annual Report of 
the Director of the Department of Terrestrial Magnetism. 
The Director, The Department of Terrestrial Magnet- 
ism, 5241, Broad Branch-road, Northwest, Washington, 
D.C., U.S.A. 

The Forest Research Institute, Dehra Dun, India. Utilisa- 
tion. Indian Forest Bulletin No. 126. Ground-Nut 
Proteins in the Sizing of Papers. By CHATTAR SINGH 
and KARTAR SINGH. The Utilisation Officer, The Forest 
Research Institute, Dehra Dun, U.P., India. [Price 
9 annas.} The Publications Officer, India House, 

hoegnseens London, W.C.2. 

‘Arch Design Simplified. A Textbook on the Rapid and 
Economical Design of Arch Bridges. By W. A. Fartr- 
HURST. Concrete Publications Limited, 14, Dartmouth- 
street, Westminster, London, S.W.1. [Price 12s.] 

Mechanical World Monographs. No. 18. A Cost-Finding 
Chart for Industry. By 8.C. RoBerts. Emmott and 
Company, Limited, 31, King-street West, Manchester. 
[Price 2s. net.] 

Dictionary of Aeronautical Terms. By Group CapTaIn H. 
NELSON. Sir Isaac Pitman and Sons, Limited, Parker- 
street, Kingsway, London, W.C.2. [Price 10s. 6d. net.] 

Build the Ships. Thg Official Story of the Shipyards in 
Wartime. H.M. Stationery Office, Kingsway, London, 
W.C.2. [Price 1s. net.] 

Future Books. Volume I. Overture. Leathley Publica- 
tions, Limited, 1624, Strand, London, W.C.2. [Price 
5s. net.) 

Mitteilungen aus dem Institut fiir Aerodynamik an der 
Eidgendssischen Technischen Hochschule, Ziirich. No. 9. 
Das Feld einer raschbewegten Schaliquelle. By Dr. 
SC. TECHN. NIKOLAUS Rotr. A.-G. Gebr. Leemann & 
Co., Stockerstrasse 64, Ziirich 2. [Price 6 Swiss francs.] 

Mitteilungen aus der V ersuchsanstalt fiir Wasserbau an der 
Eidgenéssischen Technischen Hochschule, Ziirich. No. 9. 
Zur Erd- und Kriechdrucktheorie. Mit einer Anwen- 
dung auf den Castieler Viadukt der Linie Chur-Arosa 
der Rhitischen Bahn. By P.-D. Ing. Dr. Robert 
Haefeli. A.-G. Gebr. Leemann & Co., Stockerstrasse 





64, Zirich 2. [Price 3 Swiss francs.) 
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PERSONAL. 


ViscounT BENNETT, P.C., K.C., LL.D., has been 
appointed chairman of the Council of the Royal Society 
of Arts in succession to the late Dr. E. F. ARMstRong, 
F.R.S. 

Sm W1LuiaM J. LARKE, K.B.E., M.I.E.E., M.I.Mech.&,, 
is retiring from the position of Director of the British 
Iron and Steel Federation on March 31. 


Mr. I. A. BAILEY, general manager of the refinery at 
Clydach, South Wales, of The Mond Nickel Company, 
Limited, since 1936, has been appointed managing 
director of Henry Wiggin and Company, Limited, 
Mr. J. O. Hrroncock has been appointed personal 
assistant to Mr. Bailey. Mr. R. M. PARRY, sales manager 
of Henry Wiggin and Company, has been made sales 
assistant to the managing director of The Mond Nicke} 
Company, Mr. R. E. ANSELL, hitherto technica] 
service manager, becomes sales manager of Henry 
Wiggin and Company. 

Mr. J. T. PEARSON, buyer and production manager of 
Messrs. C. A. Parsons and Company, Limited, Heaton 
Works, Newcastle-upon-Tyne, 6, retired on January 31, 
after nearly 50 years’ service with the company. 

Mr. R. SLaTerR, A.M.I.Mech.E., A.M.I.P.E., formerly 
production engineer, Whessoe Limited, Darlington, has 
been appointed works manager in succession to Mr. 
W. J. Harrison, who has retired. Mr. A. Puttick, 
M.Se., A.R.1.C., formerly of the company’s technical 
department, Darlington, has been made research engineer, 
and Mr. J. V. WoopmMan, M.A. (Cantab.), also of the 
technical, department, has been appointed technical 
sales engineer, London office, 25, Victoria-street, 3.W.1. 
Mr. 8S. W. G. DEAR, M.B.E., is to be manager of the 
firm’s erection organisation in the Caribbean area, includ- 
ing Venezuela and Colombia. 

Mr. E. A. LEEs, district engineer, London and North 
Eastern Railway, Guide Bridge, has retired and has 
been succeeded by Mr. J. RatTeR. Mr. E. GOLIGHTLY, 
district docks machinery engineer, Grimsby and Imming- 
ham, who also acted as deputy docks machinery engineer, 
has retired. In consequence Mr. 8S. C. Fossett has been 
made assistant docks machinery engineer, while the 
separate post of district docks machinery engineer, 
Grimsby and Immingham, has been filled by Mr. J. Athey. 

Mr. ALBERT CORKER, who joined the staff of The 
Midland Iron Company, Limited, Rotherham, as a 
boy in 1884, and was appointed to the board in 1925, 
has tendered his resignation as a director after spending 
62 years in the service of the company. His successor 
on the board is Mr. FRANK Eastwoop, who has been 
associated with the company for 34 years. The general 
manager, Mr. A. J. WaAINFORD, has been made joint 
managing director of the company. 

Mr. H. P. Rowe, Chief Surveyor, Tanganyika, has 
been promoted to be Director of Lands and Mines, 
Tanganyika. 

Mr. W. JENKINS GIBSON has been appointed financial 
director of Hadfields Limited, in succession to Mr. J. B. 
Tuomas, who, as stated on page 34, ante, has been made 
managing director. MR. 8S. LEETCH has been appointed 
steel-foundry controller and a local director of the firm. 

Mr. E. L. Foree, B.Sc. (Eng.), A.M.I.Mech.E,, has 
joined the board of Messrs. Lindus Developments, 
Limited, industrial engineering consultants, 8, Russell 
Chambers, Bury-place, London, W.C.1. 

Mr. F. A. Hancox, who has long been associated with 
the distribution of Clearing presses in this country, has 
been appointed chief press engineer of The Rockwell 
Machine Tool Company, Limited. Mr. F. A. PERRY, 
for 13 years on the sales staff of E. H. Jones (Machine 
Tools), Limited, and Mr. J. CHAWNER, for 15 years with 
Bliss (England), Limited, have joined the London sales 
staff of the Rockwell Company and will jointly cover 
the London area. 

Mr. G. PARKIN, Assoc.Met. (Sheff.), F.R.1.C., has been 
appointed chief metallurgist for Messrs. J. B. and S. Lees, 
Limited, Albion Strip Mills, West Bromwich. 

Mr. W. H. SALKIELD, M.Inst.T., general manager of 
the Sierra Leone Railway, has been appointed honorary 
corresponding member of the Institute of Transport 
for Sierra Leone. 

Messrs. JOHNSON AND PHILLIPS, Limirep, Charlton, 
London, S.E.7, have acquired the business of BRITISH 
NATIONAL ELEcTRIcs, LumireD, Newarthill, Lanarkshire. 
Their intention is to operate and develop the works at 
Newarthill in order to provide increased facilities for 
the manufacture of Charlton and Highlow electric water 
heaters, B.N.E. cookers, J.P. tubular heaters, and other 
domestic appliances. 

Messrs. EDGAR ALLEN AND COMPANY (SOUTH AFRICA) 
LimirEeD, have changed their office address to 508-514, 
Garlick House, Harrison-street, Johannesburg. 

The Bristol branch office of THe BRITISH ALUMINIUM 
CoMPANY, LimtTrEeD, has been removed to 62, Queen- 
square, Bristol, 1. (Telephone: Bristol 23957 ; Tele- 
grams: Britalumin Bristol.) The manager is MR. F. H. 
VINCE. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Coal.—The scarcity which has persisted with 
such acuteness since the holidays is still severe. House 
coal is notably in short supply, and a proportion of rail- 
way coal is being taken to supplement the quantity 
available for domestic purposes. The Lanarkshire pits 
were doing better last week, and the Control was enabled 
to cut down slightly the tonnage to be diverted from the 
railways. Electric power stations have been calling 
urgently for fresh supplies, as most of the stations in the 
Clydeside area are nearing the end of their stocks owing 
te the heavy demand they have had to meet during the 
past month; @ sharp cut in the deliveries of smalls to 
other consumers has had to be made and is still being 
continued in order to safeguard supplies to power sta- 
tions. The gasworks arein a somewhat similar position. 
The outlook, however, is slightly better and there are 
increasing hopes that the public utilities will be able to 
get sufficient fuel for their needs, although the stock 
position generally is very weak. Export business is 
practically at a standstill. Navigation bunkers are only 
being authorised for shipment to the Thames and for 
regular bunkering of British ships at Scottish ports ; 
bunkering farther afield is not possible. 

Scottish Steel.-The demand from home and overseas 
sources continues to increase. Plates, sections, and bars 
are being taken up as rapidly as producers can deal with 
their orders. There is an acute shortage of billets for 
re-rolling purposes, and some of the local re-rollers have 
been unable to accept more than a fraction of the export 
business offered to them for lack of raw material. The 
steel strike in the United States tends to accentuate the 
foreign demand, but the tonnage licensed for shipment 
overseas is only a small part of the business circulated. 
Local structural firms are busy. The inland demand 
includes substantial orders for factory structures for the 
trading estates, and the export market is dominated to 
some extent by the numerous inquiries that are being 
put out, and the orders placed, by nearly all the big oil 
companies. These companies have urgent large-scale 
development schemes on hand in all parts of the world, 
and are needing a great many workshops and other steel 
structures for this new post-war development programme. 





NOTES FROM THE SOUTH-WEST. 


CarRpDIrr, Wednesday. 

The Welsh Coal Trade.—The latest returns issued by 
the Monmouthshire and South Wales Coalowners’ 
Association, relating to the 191 collieries controlled by 
their members show that while there has been a steady 
improvement in the number of wage-earners on the books 
during January, production still failed to show any 
expansion. From December 29 there has been a rise 
in the number of employees from 99,051 to 99,387, the 
highest figure reachéd since November 10 last. Produc- 
tion in the week ended January 19, which is the latest 
covered by the returns, was only 427,329 tons, against 
435,741 tons in the previous week, and 456,947 tons a 
year ago. Only 38 pits reached their extra allocation 
figures, while, in the 17 weeks the scheme has been 
operating, the district has fallen short of its extra output 
by over 600,000 tons. With production still failing to 
show any increase, sellers on the Welsh steam-coal 
market continue to display a reserved attitude. Home 
consumers are still making heavy demands, but find it 
difficult to cover their early requirements, since most 
collieries have sufficient business in hand to absorb 
practically the whole of their outputs of the better kinds. 
Consequently, ordinary export business was almost 
impossible to arrange and difficulties were encountered 
by buyers in arranging for bunkers. Sellers were forced 
to classify orders according to the priority of the home- 
ward cargoes. Order books were well filled for all the 
large sorts, which were in strong demand and were firm. 
The sized and bituminous smalls were virtually off the 
market and strong, but some of the inferior dry steams 
were available. Patent fuel was well stemmed forward 
while cokes were in demand and not easy to secure. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the demand for tin-plates was well main- 
tained and a satisfactory volume of business was trans- 
acted for delivery during the first quarter of the year, and 
later. In a few works production has improved, but the 
return of men to the industry continues to be disappoint- 
ing. In the export market the inquiry is good, but the 
resultant business remains meagre. Steel sheets con- 
tinue in exceptionally strong demand and orders are not 
easily placed as makers have very little to sell for the 
hext six months. There is a fair demand for iron and 
steel scrap and the works are receiving good deliveries. 





CANADIAN LOCOMOTIVES IN FRANCE.—The French 
National Railways have placed an order for forty loco- 
motives with the Canadian Locomotive Company, 
Kingston Ontario. This brings the number of engines 
ordered in Canada by the French Railways up to 140. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Contracts in hand for iron and steel 
are about as extensive as producers consider advisable 
and consequently, though both home and overseas buyers 
are anxious to negotiate for further substantial supplies 
of most commodities, the volume of business passing is 
not large. Manufacturers are still hampered by the 
scarcity of skilled labour and inadequate fuel supplies, 
but are managing to maintain the aggregate tonnage 
output at a high level. There is an abundance of orders 
from overseas customers but heavy and increasing home 
requirements are preventing adequate attention from 
being given to the demands for larger deliveries to over- 
seas buyers. Native ironstone continues plentiful and 
there is no shortage of limestone from home sources while 
imports of high-grade foreign iron ores are sufficient to 
cover the requirements of most users. The large pro- 
duction of semi-finished steel is passing promptly into use 
and manufacturers of nearly all finished commodities have 
as much work. as they can handle. 

Foundry and Basic Iron.—The growing demand for 
high-phosphorus pig iron ig straining the sources of 
supply and an increase in output is becoming urgent. 
Makers of light castings are needing larger deliveries of 
foundry pig. There seems little likelihood of an increase 
in the make of No. 3 Cleveland pig, but larger deliveries 
from other foundry-iron producing centres are antici- 
pated. Much of the high-phosphorus pig now reaching 
North-East Coast foundries is from the Midlands. Basic- 
iron makers are providing no tonnage for the market but 
their outputs are sufficient for the requirements of their 
own consuming departments. 

Hematite, _Low-Phosphorus and Refined Iron.—The 
hematite situation is rather less stringent than has been 
the case for some time but parcels available for distribu- 
tion have to be carefully allocated to permit steady 
deliveries to be maintained for urgent home requirements. 
The engineering foundries are steadily taking up the 
outputs of low- and medium-phosphorus grades of iron, 
and the make of refined qualities is only just sufficient for 
current needs. 

Manufactured Iron and Steel.—Conditions in the various 
branches of the semi-finished iron and steel industry show 
little change. Users of semi-finished iron are receiving 
satisfactory deliveries but supplies of steel semies con- 
tinue to cause anxiety. Plants producing shects, 
plates, sections and rails are working at full capacity and 
manufacturers of railway chairs, points and crossings have 
as much work in hand as they can deal with. Makers of 
pit props, roofings and all types of colliery equipment 
are also very actively engaged. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield and district works are a little 
busier as a result of an improving supply of labour, 
mostly unskilled. Order books are well filled and the 
flow of orders and inquiries is increasing. Stainless steel 
is regaining its old activity, but this section still needs 
more labour. The demand for stainless steel for the 
cutlery trades is considerable owing to the glut of orders 
for cutlery from all parts of the world. For turbine 
blading, stainless steel is in increasing demand. Basic 
steel is active, and Siemens acid steel is a brisk market. 
Progress in heavy steel departments is rather slow, but 
is gaining ground as the consuming industries become 
busier. Steel foundries are hampered by inability to 
secure sufficient suitable labour. Light-engineering 
departments are recruiting a number of women employees 
who have had experience as machinists in munitions 
factories. Marked activity characterises the electrical 
engineering shops, which are heavily booked on export 
account. 

South Yorkshire Coal Trade.—The supplies of coal being 
raised are inadequate, and. #ickness among miners at 
some pits has added to the difficulties of distribution. 
Spells of fine weather have permitted more satisfactory 
working of coal and empty-wagon trains. All sections 
of the market have to take substitute fuel and there 
have been complaints from the railway companies of 
the inferior steam-raising qualities of the coal they have 
had to take. Outcrop coal continues to be a useful 
standby. The house-coal shortage is acute, and both 
wood and patent fuel have had to be distributed to 
supplement the meagre deliveries of coal. 





INSTITUTION OF NAVAL ARCHITECTS.——The 87th annual 
meeting of the Institution of Naval Architects will take 
place on Wednesday, April 10, and the two subsequent 
days at the Institute of Marine Engineers, 85, The 
Minories, London, E.C.3. The programme of the pro- 
ceedings will be issued in due course. The annual dinner 
of the Institution will be held on April 10, at 7.15 p.m. for 
7.30 p.m., in the Grand Hall of the Connaught Rooms, 


l Great Queen-street, London, W.C.2. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shal] reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, February 10, 3.30 p.m., 
12, Hobart-place, S.W.1. ‘‘ The Trolleybus,” by Mr. 
C.C. Oakham. Coventry Centre : Tuesday, February 12, 
7 p.m., Geisha Café, Hertford-street, Coventry. ‘ Car 
Chassis Frame Design,’”’ by Mr. D. Bastow. 


INSTITUTE OF TRANSPORT.—Monday, February 11, 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.0.2. Brancker Memorial Lecture : 
“ Air Transport and the Public,” by Viscount Knollys. 
South Wales Section: Thursday, February 14, 7 p.m., 
Royal Hotel, Cardiff. “ Shipping as a Link in Trans- 
port,” by Mr. J. Davison. 

INSTITUTE OF FUEL.— North-Eastern Section : Monday, 
February 11, 5.30 p.m., Central Station Hotel, Newcastle- 
upon-Tyne. “‘ Durability of Refractory Materials in the 
Carbonising Industries,’ by Mr. A. T. Green. 


INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, February 11, 6.15 p.m., 
Neville Hall, Newcastle-upon-Tyne. ‘* Transformer Prac- 
tiee and Standardisation,” by Mr. A. G. Ellis. East 
Midland Sub-Centre : Tuesday, February 12, 6.30 p.m., 
Loughborough College, Loughborough. “ Frequency 
Modulation,” by Dr. K. R. Sturley. Transmission 
Section: Wednesday, February 13, 5.30 p.m., Victoria- 
embankment, W.C.2. “Joints and Accessories for 
Pressure Cable,” by Dr. L. G. Brazier. Scottish Centre : 
Wednesday, February 13, 6 p.m., Heriot-Watt College, 
Edinburgh. Discussion on “Weather and Electric 
Power Systems,” opened by Mr. J. S. Forrest. IJnstalla- 
tions and Measurements Sections : Thursday, February 14, 
5.30 p.m., Victoria-embankment, W.C.2. “ Vibration 
Problems,” by Dr. A. J. King. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Feb- 
ruary 12, 5.30 p.m., Great George-street, S.W.1. “* Con- 
crete Runways,”’ by Mr. J. N. McFeeters. Birmingham 
Association: Thursday, February 14, 6 p.m., James 
Watt Institute, Birmingham. “‘ Birchenough and Otto 
Beit Bridges, Rhodesia,” by Mr. Ralph Freeman, Jun. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, Feb- 
ruary 12, 5.30 p.m., 85, The Minories, E.C.3. ““ War- 
Time Repairs to Merchant Ships,” by Mr. C. Bartlett. 


INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, February 12, 6 p.m., Mack- 
worth Hotel, Swansea. Thomas Lowe Gray Lecture : 
“ Turbo-Electric Ship Propulsion,” by Mr. G. O. Watson. 
Western Branch: Wednesday, February 13, 7 p.m., 
Merchant Venturers’ College, Bristol. ‘“ Mechanical 
Engineering and London Transport,” by Mr. W. 8. Graff- 
Baker. North-Western Branch: Thursday, February 14, 
6.45 p.m., Engineers’ Club, Manchester. “Use of 
Vibration for Industrial Drive,” by Mr. C. A. M. Thornton. 
Institution: Friday, February 15, 5.30 p.m., Storey’s- 
gate, St. James’s Park, S.W.1. “ High-Pressure Gear 
Pumps,” by Mr. T. E. Beacham. 


ILLUMINATING ENGINEERING SocreTy.—Tuesday, Feb- 
ruary 12, 6 p.m., 2, Savoy-hill, W.C.2.. “ Design and 
Performance of Industrial Lighting.” by Mr. H. 8. 
Allpress. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, February 12, 6.30 p.m., 39, 
Elmbank-crescent, Glasgow. “ Individual and District 
Heating : Costs and Planning,” by Mr. D. V. H. Smith. 


INSTITUTION OF PRODUCTION ENGINEERS.—Luton 
Section: Tuesday, February 12, 7 p.m., Town Hall, 
Luton. ‘“ Heat Treatment of Steel,” by Dr. Heywood. 
London Section: Thursday, February 14, 6.30 p.m., 
Institution of Mechanical Engineers, Storey’s-gate, St. 
James’s Park, S.W.1. ‘“‘ High-Frequency Heating,” by 
Mr. R. H. Streete. 

NEWCOMEN SocirTy.—Wednesday, February 13, 
5.30 p.m., Science Museum, South Kensington, S.W.7. 
“Thermostat or Heat Governor—An Outline of Its 
History,” by Mr. A. R. J. Ramsey. 


Roya. SocrETY OF ARTS.—Wednesday, February 13, 
5.30 p.m., John Adam-street, W.C.2. “ Research into 
Prevention and Extinction of Fires,” by Prof. G. I. Finch. 


ROYAL AERONAUTICAL Socrety.—Wednesday, Feb- 
ruary 13, 6 p.m., Institution of Civil Engineers, Great 
George-street, S.W.1. ‘“‘ Selection of Engineering Per- 
sonnel for the Aircraft Industry.” by Mr. F. Holliday. 


BRITISH ASSOCIATION OF CHEMISTS.—London Section + 
Wednesday, February 13. 6.30 p.m., Gas Industries 
House, 1, Grosvenor-place, S.W.1. ‘ Glass Tubing,” 
by Mr. R. E. Threlfall. 


JUNIOR INSTITUTION OF ENGINEERS.—Friday, Feb- 
ruary 15, 6.30 p.m., 39, Victoria-street, S.W.1. “‘ The 





Engineer’s Tools ; Words and Figures,” by Mr. L. H. Carr. 
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| establishing greater uniformity in technical matters 
| relating to the design and erection of such conductors, 
| the co-operation of all the principal manufacturers in 
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| the report, it is stated that the Hon. R. M. Preston, 
| D.S.0., managing director, Rio Tinto Company, 
| Limited, has been appointed chairman of the Council 


FULL-SCALE activjty is to be recommenced shortly | this country has been sought and a committee formed. | of the Association, and Mr. 8. S. Taylor, C.M.G., D.S.0., 


by the Copper Development 
Buildings, Trafalgar-square, London, W.C.2, and it is | 
stated in the Association’s annual report, issued on 
January 14, that a new feature of this activity is to 
be the establishment of a workshop for carrying out 
experimental work at the Association’s new centre at 
Kendals Hall, Radlett, Hertfordshire. Concerning 
current developments in the electrical field, the report 
states that a series of sag and tension charts for use 
in connection with overhead transmission line installa- 
tions has been prepared and issued. Moreover, with a 
view to widening the scope of work in developing the 
use of copper conductors, and for the purpose of 





Association, Grand | The report also refers to the special attention given to | managing director, Rhokana Corporation, 


the use of copper tubes for plumbing purposes, and to 
other applications of copper in building, Fonaine 
flashings and weatherings, roofing, damp-proof cou 

wall ties and rain-water goods. In connection with 
roofing, a considerable amount of work has been under- 
taken with the object of developing a labour-saving, 
light-weight copper roof for low-cost housing. Satis- 


factory progress has been made, but the work has not 


yet been completed. A detailed survey of agricultural 
and horticultural applications of copper salts is being 
made as a preliminary to the issue of publications on 
the subject. Among other announcements made in 


8, | 


Limited, 
| vice-chairman. 








RETRACTABLE-FIN SHIP STABILISER.—A booklet en- 
| titled The Denny-Brown Ship Stabiliser has just been 
| published by Messrs. William Denny and Brothers, 
Limited, Leven Ship Yard. Dumbarton. The booklet 
| gives a clear account of the method of countering the 
rolling of ships by means of retractable fins automati- 
cally operated by electro-hydraulic gear. It may \« 
noted that this interesting system was described in a 
| paper reproduced, in abridged form, in ENGINEERING, 
vol. 160, page 318, et seq. (1945). 
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THE UTILISATION OF 
LOW-GRADE FUELS. 


WHATEVER may be the reason for the decline 
in the output of British coal mines, one of its effects 
is to compel industrial consumers to get along as 
best they can with qualities of fuel which, in happier 
days, they would have rejected with scorn. Nor 
is their position in this respect likely to improve 
with time, for the best seams are approaching 
exhaustion, while every extension of coal-cutting 
machinery tends still further to degrade the product 
of the dirtier seams by the almost unavoidable 
excavation, along with the coal, of further dirt from 
the roofs and floors. The ordinary layman who thinks 
of coal as being mined in good-sized lumps would 
probably be surprised to learn that about 25 million 
tons of it per annum, or a tenth of the total pre-war 
output of United Kingdom collieries, consists of 
dust and fines small enough to pass through a screen 
of }-in. mesh. This proportion, moreover, is 
likely to increase as mechanical methods of working 
become more prevalent. If there is added to it 
the low-grade high-ash fuel of larger size, it is 
probably no exaggeration to say that 1 ton in seven 
of all the coal raised is of such a quality that no 
one would willingly use it if he could obtain some- 
thing better at a tolerable price. Before the war, 
a large proportion of this poor-quality coal never 
came on to the market at all; the collieries them- 
selves used what they could, and much of the rest 
went to form the unsightly heaps of washery refuse 
to be seen in many parts of England, or was carried 
into the sea by the rivers of South Wales. The very 
small sizes, even of good-quality coal, have come to be 
regarded as saleable fuel only comparatively re- 
cently ; there are probably many marine engineers 
still at sea who can recall the time when ships leaving 
the Tyne in ballast for North America were ballasted 
with coal dust, burning what they could on the 
voyage and dumping the rest overboard as they 
neared their loading ports. 

The strain on the country’s fuel resources caused 
by the war elevated this waste of millions of tons of 
combustible material from the status of a technical 





scandal to that of a matter of national concern. 


People felt that something ought to be done about 
it, and in 1943 the British Coal Utilisation Research 
Association took a most useful step by organising a 
two-day conference in London, where experts in 
the use of fine coals and other intractable kinds of 
fuel could exchange opinions and pool their experi- 
ences. The papers and discussions, which were 
subsequently published by the B.C.U.R.A. in book 
form, constitute a valuable addition-to the literature 
of the subject. The good work was also taken 
up by the Coal Industry Joint Fuel Efficiency 
Committee, who appointed a technical Panel, repre- 
sentative of the Coal Owners’ Association and the 
Ministry of Fuel and Power, to survey much the 
same ground with particular reference to the. use 
for steam raising of refure from coal-cleaning plants. 
The obvious field for such a survey lay among the 
collieries, where the burning of such residues had 
been carried on with more or less success for many 
years. The Second Progress Report of the Panel, 
recently issued by the Mining Association of Great 
Britain, gives brief particulars of the practice 
obtaining in various colliery districts. Twenty- 
three installations, comprising nearly 200 boilers, 


38 | were inspected, and a certain light is thrown upon 


the situation by the fact that 80 per cent. of all the 
boilers in use were of the ordinary Lancashire type, 
and that of these well over three-quarters were 
hand-fired. 

That passable results can be obtained by such 
methods is rather a tribute to the skill of the firemen 
than to the appropriateness of the equipment, and it 
is not surprising to find the Panel suggesting that the 
Lancashire boiler is not the best for the job. They 
even call its ability to withstand ill-treatment a 
“‘ negative virtue,’ because such a characteristic is 
not conducive to efficiency of operation—a sort of 
reasoning that seems dangerously near to deprecating 
the possession of a strong constitution on the 
ground that a man might abuse his health with 
impunity. In general, however, the views of the 
Panel concerning boiler plant and its management 
are about what would be expected from any engin- 
eers conversant with the subject. 

The mort significant of their conclusions, even 
though it is given no prominence and appears almost 
at the end of the list, is that “‘ everything should be 
done to secure a consistently blended fuel for the 
boiler plant.” Elsewhere they emphasise the fact 
that manufacturers can provide furnaces and grates 
suitable for burning any fuel of constant quality, 
even though its ash content is high. In these two 
sentences are summarised the essential elements of 
the situation. There is no doubt whatever that 
anything combustible can be burnt with fair, or 
even good, efficiency, if suitable conditions are 
provided ; the problem is to make it worth while 
for sufficient consumers to install equipment appro- 
priate for fuels of very low grade, and they cannot 
be expected to do this until they see a reasonable 
certainty of obtaining a virtually unlimited supply, 
at a suitable price, of just the kind of fuel that 
they are expected to use. Once they have laid 
out their plant to burn a certain grade of fuel, their 
main requirement is that every consignment shall 
be similar to the last in sizing, quality and nature ; 
neither better, worse, nor different in characteristics 
from the other. It is comparatively easy to instruct 
even an inexperienced fireman how to get good results 
with one or two easily distinguishable qualities of 
fuel, but to deal satisfactorily with fuels which are 
continually varying in nature and quality requires 
personnel of a different and rarer calibre. 

The report suggests that unmarketable fuels like 
slurry and filter cake should be upgraded to a 
minimum calorific value of 9,000 B.Th.U. by blend- 
ing with dust, fines, duff or crushed table pickings. 
They would thus be rendered suitable in quality, 
not only for colliery steam raising, but for many 
industrial boiler plants. Collieries possessing accu- 
mulated deposits of low-grade fuels, or producing 
more than they can consume themselves, are 
advised to create a local demand for such fuels by 
blending and upgrading them in the manner men- 
tioned. Excellent as these recommendations are, 
however, they do not go nearly far enough, in our 
opinion, to meet the real needs of the situation. No 
ordinary industrial consumer will be willing to adapt 





his plant and methods to use any special sort of fuel 
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which would place him entirely at the mercy of some 
particular colliery. He wants to be able to buy 
freely in the open market and in any quantity he 
desires, with the assurance that he will always get 
the same quality. Unless this condition can be ful- 
filled, no effective response can be expected to any 
appeal for the more general use of low-grade fuel in 
industry. For each colliery to supply a fuel blended 
to its own ideas, in the hope of creating a local 
demand for it, as the report recommends, is merely 
tinkering with the question. It is not a matter for 
individual collieries, but one that will have to be 
dealt with on a national, or et least a regional basis, 
if the soundness of the underlying idea is to have any 
chance of justifying itself. (It will be appreciated, 
of course, that the report was drawn up before the 
present Government came into power ; an incidental 
result of the nationalisation of the coal industry 
must be that there will no longer be any open market 
in which to buy or sell competitively.) 

The sooner this fact is recognised by those who 
are critical of what they consider to be the wasteful- 
ness of colliery methods, or the unenlightened 
attitude of coal consumers, the better will it be for 
everybody concerned. The problem of dealing 
effectively with low-grade coal is only part of the 
larger problem of making the best use of the whole 
of the nation’s coal resources. The consumer, 
whether large or small, can do nothing towards its 
solution, and the collieries individually can do very 
little. The responsibility rests on the Minister of 
Fuel and Power, who has or should have at his 
disposal men capable of advising on a practical 
policy and of giving any assistance that may be 
necessary to carry it into effect. At least a third 
of all the coal used in Great Britain is burnt for 
steam raising, and this field alone is large enough 
to absorb without any difficulty the whole of the 
low-grade coal available, if the question is handled 
with competence and vigour. Power stations and 
other large industrial steam plants do not demand, 
and much less do they require, coal of a particularly 
high quality. They can take quite large proportions 
of ash and moisture without complaint, but what 
they do ask, and that with no uncertain voice, is 
that the quality, whatever it is, shall always be 
constant. 

This requirement amounts, in effect, to a demand 
for a standard boiler fuel which shall be obtainable 
in any part of the country, and which can be used 
with the certainty that it will always behave as 
expected on the grates. Mr. J. N. Waite, of the 
Central Electricity Board, whose record as a power- 
station engineer gives his words particular weight, 
laid stress on the importance of uniformity in his 
speech at the B.C.U.R.A. Conference. Long experi 
ence, he said, had shown that calorific values and 
ash percentages were both matters of secondary 
importance so long as the quality remained constant 
and approximated to that for which the plant was 
designed. He himself had run a large power plant 
on coal that had been dumped on the pit heap as 
unsaleable, success being due to the provision of 
suitable grates for burning it. Fortunately, how- 
ever, there is, or there should be, no need for 
ordinary users to be asked to adopt extreme mea- 
sures in an effort to burn coals of the unmarketable 
class. There is no doubt that every ton of the 
excessively low-grade material which at present is 
nothing but an embarrassment to the mining indus- 
try could be usefully employed in the production 
of a standard medium-quality boiler fuel in which, 
by judicious blending, the very defects of some com- 
ponents would be of advantage in mitigating those 
of others. No greater contribution could be made 
to the proper utilisation of the nation’s remaining 
coal resources than a development along these lines. 
It would solve one of the most pressing problems of 
the industry and at the same time, would provide a 
great alleviation of many of the present troubles in 
the boiler house. It is greatly to be hoped that the 
Minister of Fuel and Power will take some effec.ive 
action in the direction indicated, for no individual 
initiative by collieries or consumers could bring 
about a reform that is a matter for the industry as 
a whole. That it can be done is clearly ind:cated 
by the long-standing briquette trade between 
South Wales and France, which depends for its con- 
tinuance largely on uniformity of quality. 





THE CANADIAN POWER 
SITUATION. 


As was to be expected, the termination of the 
war was followed by a fall in the hydro-electric 
power load in Canada, but up till the end of 1945 
the decrease had been small. The production of 
electricity in the first ten months of 1945 was only 
a fraction of 1 per cent. below that of the corre- 
sponding period in 1944. The trend of affairs was 
probably more accurately indicated by the figures 
for the latter three of these ten months, during which 
the decrease was about 34 per cent. No doubt in 
Canada, as in this country, war contracts cannot all 
be instantly terminated and it may well be that 
as manufacturing plants gradually become free for 
reconversion to peace-time products, a more pro- 
nounced fall in power demand will be experienced, 
at least for a time. It does not seem probable that 
the extended manufacturing capacity which has 
been created, particularly in Ontario and Quebec, 
will be allowed to fall into inactivity and in due 
course the industrial load may return to and exceed 
its war-time maximum. 

The manufacture of wood pulp and paper is the 
greatest Canadian industry, measured both by the 
capital invested and the net value of the product, 
but the war has resulted in great extension in 
manufacturing capacity in the field of engineering, 
and it is probable that both the United States and 
Great Britain will ultimately experience the effect 
of increased competition. In the present state of 
world shortage, this may pass almost unnoticed, 
but in the long run may prove an important factor 
in international trade. A considerable proportion 
of the total Canadian hydro-electric power load is 
provided by the mining and metallurgical indus- 
tries and, as is generally known, the production of 
aluminium was increased enormously during the 
war. The necessary power was made available to 
a considerable extent by curtailing supplies to the 
pulp and paper industries which have extensive 
electric-boiler equipments for the production of 
process steam. This policy, which has been an 
important factor in the world shortage of paper, 
has now reacted favourably from the point of view 
of the electric-supply industries, as the pulp mills 
have provided an immediate demand for the supplies 
diverted from aluminium production. 

A general account of the hydro-electric situation 
in the various Provinces of the Dominion is given 
in the annual bulletin of the Surveys and Engin- 
eering Branch of the Dominion Water and Power 
Bureau, the issue of which for the year 1945 has 


-|just been published. This report is concerned 


mainly with plant extensions and alterations, com- 
paratively little information being given about out- 
puts during the year in question. This may well be 
a result of the prompt publication of the return, 
as figures for the whole of the large number of 
undertakings involved may not yet be available. 
The bulletin deals with each Province in turn, but 
begins with some introductory general observations, 
in the course of which it is stated that, apart from 
the special situation in Quebec, caused by the fall in 
aluminium production, the demand in most regions 
throughout Canada has shown no tendency to 
diminish so far, and has increased to a moderate ex- 
tent in some areas. Only one important new generat 
ing unit was brought into operation during the year, 
but this addition, in conjunction with a re-analysis 
of the developed water power in Ontario, has resulted 
in the figure of 10,283,610 h.p. for the total installed 
hydro-electric plant in the Dominion. The 

at January 1, 1944, was given as 10,214,513 h.p. 
New construction and. advanced plans in several 
Provinces will add substantially to the present 
total in the course of the next few years. 

An important step was taken in British Columbia 
during the year in the setting up of a Provincial 
Power Commission. Its duty is “ the acquisition, 
operation, development and extension of power 
supplies in the Province.” In inaugurating this 
non-profit making semi-public authority, British 
Columbia has followed the lead of Ontario, Manitoba 
and Quebec, in which the Hydro-Electric Power 
Commission of Ontario, the Manitoba Power Com- 
mission, and the Quebec Hydro-Electric Commission 





have operated for a number of years. This latter 
body is concerned rather with the development of 
available water-power resources on broad lines, 
than with actual power supply, but apparently the 
Provincial Power Commission of British Columbia 
is to engage in trading on the same lines as the 
Hydro-Electric Power Commission of Ontario and 
the Manitoba Power Commission. The British 
Columbia authority has already purchased the 
West Canadian Hydro-Electric Corporation, Nan. 
aimo-Duncan Utilities, and the Columbia Power 
Company, which owned generating stations in 
various parts of the Province. It has also taken 
active steps to develop power at the Elk Falls 
on the Campbell River to augment power supplies 
to the central part of Vancouver Island. The 
initial installation will consist of a 28,000-h.p, 
set operating under a head of 390 ft. 

Rural supply and farm electrification represent 
a type of service which is likely to be responsible 
for increase in the overall power demand in Canada, 
although the total load may not approach that 
represented by the industrial demand. Agriculture is, 
however, one of the major industries of Canada and 
its fostering is an important duty of all adminis- 
trative authorities. In Manitoba, 34-5 per cent. 
of employed persons are engaged in agriculture. 
The bulletin reports extensions of rural networks 
in many areas. The Manitoba project, of which 
particulars have already been given in these 
columns,* has been considerably delayed owing to 
shortages of material, but 262 miles of transmission 
line, linking up 43 small communities, and 551 miles 
of extensions in the farm electrification areas, 
together with five rural substations, were completed. 
In Ontario, a five-year plan has been adopted. 
This covers the construction of 7,300 miles of rural 
distribution line with service equipment to supply 
58,000 new customers, 32,000 of these being farmers. 
When this scheme is completed, 85 per cent. of farms 
in the Province will have an electric supply available. 
A rural electrification scheme has also been inau- 
gurated by the Calgary Power Company in Alberta. 
This is to be completed in nine years and will 
furnish a supply to about half the farms in Alberta. 

The Prairie Provinces of Alberta and Saskat- 
chewan have relatively small natural water-powers, 
and in each case the turbine installation is only 
about one-sixtieth of that of Quebec. Some progress 
is, however, being made. In Alberta the Calgary 
Power Company has begun the construction of a 
power station on the Kananaskis River to the 
west of Calgary. The initial installation is to 
consist of a single 13,500-h.p. unit operating under 
a head of 135 ft. It is expected to be ready for 
service in the autumn of this year. This company 
operates in what is probably the most promising 
part of Alberta from the water-power development 
point of view. It already has stations on the Bow 
and Cascade Rivers which, like the Kananiskis 
River, rise in the Rocky Mountains and flow west. 
No developments are reported in Saskatchewan 
during the year, but the services of H. G. Acres 
and Company, of Niagara Falls, Ontario, as con- 
sulting engineers, have been retained for the pre- 
paration of a further report on the Fort & la Corne 
project on the Saskatchewan River. 

The only plant of importance which was com- 
pleted during the year was a 19,000-h.p. unit in 
the Alexander Station on the Nipigon River of the 
Hydro-Electric Power Commission of Ontario. 
This has brought the rated capacity of the station 
to 73,000 h.p. The Commission, later in the year, 
began the construction of a new station at Stewart- 
ville, on the Madawaska River. This will contain 
two 20,000-h.p. units operating under a head of 
150 ft., and is expected to be in service in October, 
1947. In Quebec, the Lower St. Lawrence Power 
Company has undertaken a 6,000-h.p. development 
on the Metis River. The Quebec Hydro-Electric 
Commission continued dredging operations in the 
Beauharnois Canal and has recommended the con- 
struction of a storage dam at Lake Dozois and the 
erection of extensive transmission lines, in connec- 
tion with the hydro-electric developments on the 
upper Ottawa River, in order to meet the antici- 
pated requirements of the mining industry and other 
activities in the northern part of the Province. 





* ENGINEERING, vol. 156, page 532 (1943). 
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NOTES. 


EssENTIAL WorK ORDERS IN ENGINEERING 
INDUSTRY. 


Tue Ministry of Labour and National Service 
have issued notices to organisations representing the 
employers’ and the employees’ sides of the engineer- 
ing industry that this industry will be withdrawn 
from the provisions of the Essential Work Orders 
at the end of three months, dating from February 4. 
It is stated that notices to the individual under- 
takings which are to be de-scheduled, giving one 
month’s notice of de-scheduling, will be issued in 
about two months’ time, and the Ministry add that 
notice of the withdrawal of further industries from 
the Essential Work Orders will be given at an early 
date. The main provisions of these Orders, it will 
be recalled, are that they provide a guaranteed week 
and, in effect, prohibit employees from leaving their 
work, and employers from dismissing workpeople 
without the consent of the local National Service 
Officer. The withdrawal of the Orders means, of 
course, that employees will be allowed to choose their 
work but they will lose the certainty of the guaran- 
teed week except where this is embodied in a local 
industrial agreement. The Ministry state in their 
notice that the Minister of Labour and National 
Service pointed out in the statement which he made 
in the House of Commons on December 13 that cer- 
tain features of the Essential Work Orders may have 
proved themselves to be of mutual advantage to 
employers and employees and may also have affected 
the industrial agreements of the industry. The 
object of the three months’ notice of withdrawal is 
to give the two sides of the industries concerned an 
opportunity of considering jointly any readjust- 
ments in their industrial agreement which may be 
needed to meet the changed circumstances when the 
Orders are withdrawn. 


THe Asiip MICROFILM SERVICE. 


In April, 1942, the Association of Special Libraries 
and Information Bureaux organised a microfilm 
service in order to provide microfilms, or enlarge- 
ments therefrom, of scientific journals reaching this 
country from enemy or enemy-occupied countries. 
Such publications were available in very small 
quantities and were inaccessible to the majority of 
research workers. The service was supported in 
financial and other ways by the Royal Society, the 
Rockefeller Foundation, and some sections of 
industry. It was directed by Mrs. Lucia Moholy 
and Dr. C. H. Desch was chairman of the controlling 
committee. General publicity could not be given 
to this matter during the war, but an extensive 
connection was built up with responsible clients. 
The service was used by the British and American 
Governments and by more than 300 scientific 
institutions and research stations in Great Britain 
and the Empire, as well as several hundred organisa- 
tions in the United States. The library of master 
negatives from journals of which the originals are 
in short supply now contains approximately 14,000 
items, equivalent to a total of over a million pages. 
In addition to the work on foreign periodicals, the 
Aslib microfilm service, on behalf of the British 
Council, also supplied microfilm copies of British 
journals to China when that country was cut off 
from normal connection. In the last year of this 
activity, 170 periodicals were regularly microfilmed 
and six positive copies of each were dispatched to 
China by air. Various other types of work were 
undertaken, such as the microfilming of confi- 
dential Government material, and the total pages 
copied in less than four years far exceeded five 
millions. As had been foreseen, the end of the war 
reduced the demand for the special service which 
had been provided and it became clear that some 
modifications would be necessary in the system which 
had been set up. It was considered that, while the 
demand for documentary reproduction as an aid 
to science and learning was potentially great, 
time was necessary for its extensive development in 
Great Britain. The demand for microfilm in 
British libraries has certainly been checked by 
the inadequate supply of reading apparatus in this 
country. When the future of the Aslib service was 


under discussion, attention was directed to the 


particularly in the liberated countries of Europe, 
which had been brought forward by the Royal 
Society of Medicine. This proposal has received 
powerful support and it has been agreed that it 
shall be facilitated by the transfer of the Aslib 
service, which, on January | of this year, became 
an integral part of the Central Medical Library 
of the Royal Society of Medicine. Under the new 
arrangement, Aslib still hopes to be able to continue 
to serve the non-medical demand for documentary 
reproduction ; all orders and requests for copies 
of individual references, outside the medical field, 
should be addressed to Aslib, 52, Bloomsbury-street, 
London, W.C.1. 


Tue InstTITUTION OF MECHANICAL ENGINEERS. 


The London Graduates’ Section of the Institution 
of Mechanical Engineers held their annual reception 
and conversazione at the Institution on Saturday, 
February 2. The members and their ladies were 
received in the library by the President of the 
Institution (Professor Andrew Robertson, F.R.S.) 
and Mrs. Robertson, and by the chairman of the 
Section (Mr. E. L. Jones) and Mrs. Jones. During 
the reception, a pianoforte selection was played 
by Mr. Alfred R. Stock, F.R.C.O. ; and on its con- 
clusion, the library was given over to dancing for 
the remainder of the afternoon and again after the 
tea interval. In addition to the collection of 
models, etc., normally housed in the Institution 
building, a special exhibition of models was arranged 
in the Council chamber, to which several past and 
present members of the Council contributed, and 
other exhibits were displayed in the entrance hall 
and the reading room. As is now customary on 
these occasions, the main meeting hall was devoted 
to the display of sound films, the programme (which 
was not too depressingly technical) including the 
excellent films “* Steel,” lent by the British Council, 
and ‘‘T.V.A.”—illustrating the work of the Tennessee 
Valley Authority—which was lent by the American 








scheme for the rehabilitation of medical libraries, 


and British-Commonwealth Association. 


INLAND TRANSPORT IN EUROPE. 


An encouraging report on the present state of 
inland transport in Allied Europe was given to a 
Press conference on Friday, February 1, by Mr. 
E. R. Hondelink, Director-General of the European 
Central Inland Transport Organisation. Much had 
been done, he said, to restore international communi- 
cations, especially by rail, although there was still 
a great shortage of rolling stock of all kinds, the total 
available being only 60 to 70 per cent. of the pre-war 
figure. With the object of restoring through 
passenger-train services as quickly as possible, a 
preliminary time-table conference was held in 
Brussels on October 22, and it was hoped to recom- 
mence, in the near future, some of the well-known 
services, such as the Aalberg-Orient express, the 
Paris-Amsterdam services, and the through connec- 
tions via the Simplon tunnel; it was difficult to 
make rapid progress, however, as many of the bridges 
were still down. The Paris-London boat service 
was due for early consideration. The task of re- 
distributing the rolling stock, especially goods 
wagons, to the countries to which it belonged 
originally was proceeding and had now advanced 
to the point where it became necessary to hold a 
simultaneous census in the countries concerned. 
The census of locomotives would be held on Feb- 
ruary 24, that of passenger stock a week later, and 
the wagon census a fortnight after that ; the dates 
selected were all Sundays and the census, which 
would be taken at noon, would include stock which 
was damaged but repairable, as well as that in 
running order. In due course, a similar census 
would be taken of all inland water craft. Many 
wagons were being restored to service by the mobile 
workshops which were sent to the Continent in the 
early stages of the work of re-organisation, but there 
were still large numbers immobilised by fallen 
bridges or destroyed track, which cut them off 
from the lines that were in working order. Wherever 
possible, rolling stock was being worked back to 
its country of origin, the method being to make up 
relief trains by using wagons, etc., belonging to the 
country to which the goods were consigned. Mean- 


while, each country was at liberty to use freely | 


all rolling stock at present within its frontiers ; but, 





where trains were despatched from one country 
to another, this was done only under balancing 
instructions from the Inland Transport Organisation. 
When the re-organisation began, the eastern 
European allied countries were not members of the 
E.C.1.T.O., but Russia, Czechoslovakia, Greece 
and Yugoslavia signified their wish to collaborate 
in September, and Poland and Denmark had joined 
more recently. The transport of relief supplies 
had been greatly expedited by the freeing of addi- 
tional ports, with the necessary rail links ; for in- 
stance, Mr. Hondelink mentioned, traffic to 
Czechoslovakia, to the amount of 10,000 tons a 
day, was now routed via Antwerp, Rotterdam, 
Bremerhaven and Venice. 


Tse Errect or CoLp WEATHER ON ELECTRICAL 
DEMAND. 


It is announced that on Monday, January 21, 
at 9.30 a.m., a maximum electrical load of 8,922 MW 
was carried on the grid. This is the highest load 
yet recorded and compares with the 8,637 MW 
reached on January 25, 1945, an increase of 285 MW. 
This increase was met by 183 MW of new plant 
plus 60 MW margin at last year’s peak, while the 
remainder was dealt with by overloading the 
generating sets. It was, however, necessary both 
on that date and on Friday, January 18, to make 
cuts’ in some areas for a short period. The peak 
would have been higher still if the frequency had 
not been reduced to 47-95 cycles per second, a 
figure quite as low as it is safe to go. On the date 
of the peak the maximum output capacity of the 
generating plant was 10,527 MW. By this term is 
meant the rated capacity of the plant installed, less 
that required for station auxiliaries and for recon- 
ciling any lack of balance between the component 
parts of the inter-connected stations. Of this total, 
241 MW was wholly inoperative owing to unsuitable 
fuel, though this condition indirectly affected other 
plant. Another 599 MW was out of action due to 
breakdown, and 441 MW to overhaul. A further 
366 MW was affected, making a total of 1,647 MW 
out of commission. This left a net available capacity 
of 8,880 MW to meet the demand of 8,922 MW. It 
is pointed out that, in spite of the substantial 
reduction in the amount of plant out of action 
compared with last year when it was 709 MW, the 
proportion remains high and, taken in conjunction 
with that undergoing overhaul, is some measure of 
the inadequacy of the labour available for main- 
tenance. The amount of plant out of action due to 
inability to transfer all the load required from one 
area to another is less than it was a year ago owing 
to the redistribution of loads throughout the country. 


Tue SHEET AND Strip Metat Users’ TECHNICAL 
ASSOCIATION. 


An organisation intended to collate, for the benefit 
of all firms engaged in the working or use of sheet . 
metal, the rapidly growing amount of specialised 
technical knowledge of the various branches of this 
subject, has been formed recently with the title of 
the Sheet and Strip Metal Users’ Technical Associa- 
tion—or, more briefly, ““Sasmuta.” The aim is 
not to carry out original or special research (for 
which adequate facilities exist already in “various 
research laboratories), but to provide an information 
service for the industry and, secondly, to discuss 
problems as they arise or can be foreseen, with a 
view to bringing them to the notice of the appropriate 
research organisation. A provisional governing 
Council has been elected, under the chairmanship 
of Dr. G. L. Kelley, of the Pressed Steel Company, 
Limited, and consists of 17 members (in addition 
to the chairman) drawn from various branches of 
the industry and associated interests. The Presi- 
dent is Sir Edward Salt, until recently chairman of 
the Parliamentary and Scientific Committee, and 
thehonorary secretary is Mr. Alastair McLeod. 
The office of the Association is at 49, Wellington- 
street, Strand, London, W.C.2. The Association 
is non-profit making, and the subscription has 
been fixed at the nominal figure of 3 guineas per 
annum. When the preliminaries of formation 
have been completed, the present provisional 
Council will resign and a new Council will be elected 





at a general meeting. The Association will be con- 
cerned with technical problems only, and not with 
prices, wages, or conditions of employment. 
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LETTERS TO THE EDITOR. 


BRITISH ECONOMY IN THE 
POST-WAR WORLD. 
To THE Eprror oF ENGINEERING. 

Str,—Consideration of the Anglo-American finan- 
cial and economic arrangement, now awaiting dis- 
cussion by the United States Congress, suggests 
that the fundamental issue underlying the whole 
matter has been ignored by the Members of the 
House of Commons, by Lord Keynes, and by the 
members of the British Mission in the States. The 
inescapable fact is that the real wealth of any 
country lies in the productive efficiency of its indus- 
tries, mines and factories—these alone form the 
sources of its vital economy, governing its ability 
to exist as a healthy organisation. 

In Britain, the power of finance and usury has 
been paramount, to the detriment of productive 
forces for many generations. Britain, once a rich 
old creditor country, since the beginning of the 
present century has, in increasing measure, exhibited 
all the familiar features of decadence associated with 
the financial dictates of an autocratically-governed 
economy. All the basic and extractive industries, 
including agriculture, are virtually non-competitive, 
not only with those of the United States and, for- 
merly, of Germany, but also with those of the 
Dominions. This is also true of many manufac- 
turing industries. On the basis of technologically 
efficient industries, this country faces grave difficul- 
ties in export markets. The immense productive 
capacity of American finance and industry rest 
solidly on modern manufacturing technique, indus- 
trial research, and a broad basis of university and 
technicaleducation. In this country, these essential 
factors are virtually non-existent ; coal and cotton, 
especially, are in a moribund condition. 

It is clear that no monetary stratagems, Imperial 
preferences, low wage standards, tariffs,-etc., will 
suffice to overcome an economic law so persistently 
ignored; there is no refuge against inefficiency. 
Monetary reformers must base their reforms upon a 
solid foundation of efficient industry where con- 
sumption must be geared to production. Indeed, 
the acid test of a healthy national economy lies in 
data relating to “Consumption per Capita” and 
is of equal importance to “ Production per man- 
hour.” 

There is no time to lose—what Britain needs, but 
so far lacks, is drive, initiative and energy. We 
must develop into a nation of doers, in which values 
are assessed upon what a man knows and not whom 
he knows. 

Yours faithfully, 
R. C. Smarr. 
68, Hamilton-avenue, 
Harborne, Birmingham, 17. 
January 23, 1946. 





THE MARKET FOR 
HOUSEHOLD APPLIANCES. 


To THE Eprror oF ENGINEERING. 


Sir,—I should like to make some comments on 
the article on the above subject published in your 
issue of January 25, 1946, on page 85. You have 
expressed the opinion that the demand for household 
appliances is likely to fall short of that envisaged in 
the publications of various organisations, the princi- 
pal reason for this opinion being an economic one. 

There is at the present time a totally inadequate 
supply of these goods, and many retailers already 
have lengthy waiting lists for all kinds of appliances. 
Hundreds of thousands of families already in dwel- 
lings, as well as those who will be setting up new 
homes, are waiting to spend their war savings on 
this type of equipment, so that even if the installa- 
tion of appliances is not subsidised (and I agree that 
this is not practicable) there seems to be little doubt 
that the demand will be enormous. Before the war, 
many working class homes were equipped with quite 
a large proportion of the appliances listed in your 
article, and nearly all these installations involved the 
trailing of bare leads or pipes ; or at best, the latter 





were concealed by chiselling walls, and sawing floor- 
boards. I therefore entirely agree with the pro- 
posals of the Post War Building Studies, that pro- 
vision should be made in the original building for 
subsequent installations. 

With regard to the figures quoted for the national 
income, it is difficult to see how families (as distinct 
from individuals) with incomes of less than 1251. per 
annum provide 33 per cent. of the total. Even at 
war-time taxation level, no income tax is payable 
by a married man on less than 140]. per annum, 
and tax paid in other ways by this income group 
must be quite negligible. 

The fact that domestic appliances involve mainly 
presswork and assembly should not prevent their 
being highly mass-produced. Presswork is, in 
essence, @ mass-production process, and it has not 
been my experience that the life of press tools is 
limited to 10,000 to 50,000 parts. Many press tools 
produce more parts than this, between maintenance, 
Motion-studied assembly can also be carried out 
very cheaply. I feel sure, therefore, that most 
household appliances could be mass-produced more 
cheaply than they were before the war, and that the 
home market alone would justify the tooling costs 
and absorb the increased output. 

Yours faithfully, 
J. E. Bacon. 
45, Silverdale Gardens, 
Hayes, Middlesex. 
January 31, 1946. 





OBITUARY. 


MR. G. M. CLARK. 


WE record with regret the death of Mr. George 
Muirhead Clark, which occurred at Whitstable, 
Kent, on January 29. Mr. Clark, who spent 25 years 
of his working life in South Africa, was the third son 
of Mr. James Proctor Clark, and was born on July 20, 
1869. He was educated at Merchant Taylors’ 
School, London, leaving in 1887 on obtaining a 
Parkin Exhibition to Peterhouse College, Cambridge. 
Mr. Clark obtained the B.A. degree in 1890, with 
honours in science and mathematics, and was 
awarded the M.A. degree in 1899. On leaving the 
University he went to Crompton and Company, 
Chelmsford, to obtain his technical training, and, in 
1894, became chief assistant to Sir Alexander B. W. 
Kennedy, F.R.S. During the subsequent five years, 
Mr. Clark was engaged on work connected with the 
economics of power-station design and operation. 
In 1889, he was appointed Adviser and Electrical 
Engineer to the Government of the Colony of the 
Cape of Good Hope, and, in 1903, was made resident 
engineer on construction works of the Johannesburg 
Waterworks Company. In 1907, Mr. Clark went to 
India as advisory engineer to the Calcutta Electric 
Supply Corporation, Limited, but, in 1909, returned 
to South Africa and was appointed consulting 
engineer to the Victoria Falls and Transvaal Power 
Company, Limited, mainly in connection with the 
use of compressed air, but also for power-station 
work. 

In 1917, Mr. Clark left the service of the Victoria 
Falls Company and commenced a private prac- 
tice. As senior partner in the firm of G. M. Clark 
and Partner; Johannesburg, he was consulting 
engin-er to the Municipalities of Pretoria, Johannes- 
burg and Bloemfontein for the construction of elec- 
tric power stations. He appeared as an expert 
witness and instructed counsel in many arbitrations 
and before Select Committees and acted as arbitrator 
in a number of cases. Mr. Clark served as President 
of the South African Institution of Engineers in 
1917-18. He retired some 14 years ago, and went to 
live at Whitstable. A former member of the Institu- 
tions of Mechanical and Electrical Engineers, Mr. 
Clark was elected an associate member of the 
Institution of Civil Engineers in 1897 and a member 
in 1908. He was formerly a member of Council, 
representing South Africa, chairman of the Heat 
Engine Trials Committee of the Institution, and was 
awarded the Crampton Prize in 1920 for papers on 
steam condensers. Mr. Clark was also a member of 
committees on air-flow measurement of the British 
Standards Institution. 





——— 


THE GAUGE AND TOOL 
MAKERS’ EXHIBITION. 
(Concluded from page 114.) 


Tae exhibition was particularly well found in 
examples of press tools, dies and moulds, for the 
most part designed for the production of parts 
in plastic materials though specimens for both 
pressure and gravity casting of metals were also in 
evidence. The display of Messrs. Fox and Offord, 
Limited, Alma-street, Aston, Birmingham, 6, was 
typical of the intricacy and high degree of finish 
obtaining with this class of tool. The example 
illustrated in Fig. 15, opposite, is a mould for a small 
valve body pressure die-cast in a zinc-base metal. 
The body consists of a long cylinder, one end of 
which has an external thread. Near this end is a 
branch at right angles to the main axis, the branch 
also being threaded externally. The other end of the 
cylinder terminates in a shorter cylinder at right 
angles to the axis, and on this shorter cylinder there 
is, again, a branch at right angles, terminating in a 
thread. There are thus four cores in different 

. The die is an excellent example of design, 
though this can hardly be appreciated in Fig. 15. 
It may be noted, however, that the long rod seen 
towards the centre of bottom block is the core for 
the main cylindrical body. Immediately above it 
is the core for the first-mentioned side branch and 
parallel to this, and in line with the handwheel 
axis, is the core for the shorter cylinder. The 
handwheel, by means of a right- and left-hand 
thread, inserts or withdraws these two cores. The 
core for the second projecting branch cannot be seen. 
The blocks actuated by the handwheel each carry a 
half-thread and the ejector mechanism is fitted in 
this area. The conical projection seen on the 
bottom block is the spreader cone, which enters the 
metal inlet recess visible on the face of the top 
block. The high finish of the die is shown by the 
absence of “‘ flash,”’ even on the threaded portions, 
which are all, of course, cast in portions of the die 
which are split. The casting pressure used, we 
were informed, is about 90 lb. per square inch. 
There was also on this firm’s stand a display of its 
newly-designed ‘“‘ Reynard ” adjustable limit caliper 

uge. 

A feature of the exhibition was the growing use 
of the sine-bar and sine-table. An example of the 
latter is shown in Fig. 16, opposite, this having been 
exhibited by Messrs. Denfords Engineering Com- 
pany, Limited, George-road, London, E.4. The table 
illustrated is known as the “ Boxford ”’ 5-in. sine- 
table, the dimension representing the centres of the 
rollers and being accurate within + 0-00015 in. 
The surface is 7} in. by 44 in., and is provided with 
T-slots. It is ground flat to within an accuracy of 
0-0002 in. per foot, the same limit applying also to 
the base and the slip pad, both as to flatness and 
parallelism. The slip pad is 0-10 in. lower than is 
necessary to bring the faces of the table and base 
parallel, but a slip of this thickness is provided to 
make up, the object of this arrangement being that 
the employment of slip gauges is facilitated when 
very small angles are concerned. The recessed nut 
seen at the end of the table controls the micro- 
adjustment which regulates the angle through a pair 
of radius links. It is claimed that the micro- 
adjustment enables the top roller to be lowered on 
to the slip gauge very easily and accurately. The 
accuracy is within 0-2 minute of arc for angles of tilt 
upto45deg. The maximum setting angle is 55 deg., 
and the height when the table face is paralleled with 
the base is 2} in. The display on this stand also 
included sine-centres capable of handling work up to 
16} in. long by 5} in. in diameter, and having an 
angular range of 35 deg. ; and a full range of dial 
gauges of the quadrantal-scale type, and stands. 

There were numerous exhibits of jigs and fixtures, 
and in this connection an interesting holding device 
shown in operation on the stand of Messrs. Crolt 
Engineering, Limited, Bentinck-street, Bolton, may 
be mentioned. This particular layout was designed 
for a specific job, but, nevertheless, illustrated very 
well the principles underlying the design. The 
equipment comprised a base for attachment to the 
table of the machine tool concerned and a cabinet 
containing a hydraulic pumping set and an air- 
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15. Pressure-Castinc Dre; Mgssrs. 
Orrorp, Lim1rTEp. 


compressing set. The part to be machined is placed 
on three-point contacts on the fixture and the 
buttons controlling the different air and hydraulic 
mechanisms are pressed in succession. Briefly, the 
locking arrangement comprises two end-location 
clamps, six hydraulic holding jacks, three side 
supports, and six holding-down clamps. The result 
is that the work is held firmly in place for the 
milling operation to which this particular component 
is subjected. The object of the fixture is to reduce 
loading times, which are often greatly in excess of 
cutting times, so that in repetition work the total 
floor-to-floor time may be shortened materially. In 
the example shown on the stand, the components 
can be clamped in one minute, the power unit 
operating in five seconds. Since the same com- 
ponents, handled on machines not fitted with the 
fixture but being manually clamped, are allowed a 
loading time of from 12 to 15 minutes per piece, the 
saving is evident. It is not claimed that all types 
of work can be clamped in this manner, but the 
system would seem to offer definite advantages 
where it can be adopted and where quantities of 
the same part are to be machined. The distributing 
agents are Messrs. A. C. Wickman, Limited, 
Coventry. 

Among other firms showing dies and moulds, 
jigs and fixtures, the following may be mentioned. 
Messrs. Gay’s (Hampton), Limited, Oldfield-road, 
Hampton, Middlesex, the display of this firm being 
confined to dies for relatively small stamped parts, 
the degree of precision obtained being noteworthy. 
A very wide variety of other products was also to 
be seen ; for example, two different types of watch- 
makers’ lathe and other special-purpose machines. 
The moulds for plastic components showed great 
ingenuity of design and precision of construction. 
Messrs. Peter Brasshouse, Limited, Spring Hill, 
Birmingham, 18; Messrs. B.I.P. Tools, Limited, 
Tyburn-road, Erdington, Birmingham ; Messrs. The 
Butro Jig and Engineering Company, Limited, 
Aldersley, Wolverhampton ; Messrs. Buswell and 
Sweeny, Limited, Bolton-street, Bordesley, Bir- 
mingham, 9 ; Messrs. Alfred Partridge and Company, 
Limited, Ashton-road, Bredbury, Stockport ; Messrs. 
Precision Tools (Leeds), Limited, Mill-street, Morley, 
Leeds ; Messrs. Universal Tools, Limited, Tramway- 
path, Mitcham, Surrey ; Messrs. Arnott and Harri- 
son, Limited, Willesden, London, N.W.10; Messrs. 
Gayter and Cresswell (Tools), Limited, Stretford, 
Manchester; Messrs. Leytonstone Jig and Tool 
Company, Limited, 606, High-road, London, E.10 ; 
Messrs. Midland Gauge and Tool Company, Limited, 
200 Melchett-road, Birmingham, 30; and Messrs. 
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road, Southampton, all showed, in differing displays, 
how effectively and comprehensively the many 
branches of the engineering industry are catered 
for by the British toolmaker. Machine tools were 
also to be seen on some of the stands, the exhibitors 
having been employed during the war on develop- 
ment work differing from their normal production. 
There was shown, for instance, on the stand of 
Messrs. Redman Tools and Products, Limited, 
Progress-way, Croydon, a machine for forming 
conical cams, that is, cams which are, in effect, 
truncated oblique cones, and a very compact 
hydraulic bending press. Among their display of 
milling cutters, reamers and other tools, Messrs. 
Birmingham Tool and Gauge Company, Limited, 
Soho-hill, Birmingham, 19, showed several bench- 
type precision machine tools, notably a form-milling 
machine for the production of small milling cutters. 

The larger assembly jigs and fixtures, such as 
those used for aeroplane members, etc., could not 
be shown on account of their size, though a medium- 
size jig occupied most of the stand of Messrs. 
Dyne Engineering Company, 17-23, Lonsdale-road, 
London, N.W.6. Several firms, however, illus- 
trated their capacity for large-scale work by photo- 
graphs, the stand of Messrs. Ratcliffe Tool Com- 
pany, Limited, Gorst-road, Park Royal, London, 
N.W.10, being particularly notable in this respect. 
Other exhibitors were Messrs. “ Cuffins ’’ Jig, Tool 
and Fixture Makers, Limited, Gwendolen-road, 
Leicester ; Messrs. Delmich Engineering Company, 
East-street, Wolverhampton ; Messrs. Ferrostatics, 
Limited, Hollingworth, near Manchester; Messrs. 
Kemworthy Jig and Press Tool Company, Limited, 
44, High-street, Colliers Wood, London, S8.W.19, 
and Messrs. John A. Smith, Limited, 24, Lichfield- 
street, Wolverhampton. 

Some of the stands displaying measuring equip- 
ment, such as gauges of all kinds, comparators, 
sine bars, etc., have already been referred to, and, 
as stated earlier, many of the newer items have been 
described in ENGINEERING on previous occasions ; 
for instance, among the numerous gauges and mea- 
suring appliances exhibited by Messrs. Pitter Gauge 
and Precision Tool Company, Limited, 49, Kingston- 
road, Leatherhead, were examples of the “Critic ” 
universal optical surface-finish meter for fine reflec- 
tive surfaces illustrated in ENGINEERING, vol. 160, 
page 26 (1943) and the stick micrometer dealt with 
in vol. 158, page 286 (1944). There was, however, a 
new monochromatic light source employing sodium- 
vapour lamps as the illuminating medium. Messrs. 


Pitter also showed a new adjustable slip gauge on the 





0-6 in., which can be varied from + 0-0009 in. to 
— 0-0005 in. An experimental model of a vertical 
comparator on the stand of Messrs. Crescent Gauges, 
Limited, River-lane, Leatherhead, was notable as 
employing for measuring two beam systems differen- 
tially loaded by a small spring, the extension of which 
is controlled and measured by a micrometer device. 
Electrical contacts on the beams make and break 
a small current supply, and an audible indication is 
given when the micrometer may be read, either 
earphones or a loudspeaker being used. The com- 
parator exhibited had a total of 0-001 in. 
with a magnification of 300,000 and 10,000 scale 
divisions. Messrs. i ing Products, Limited, 
Littler’s-close, London, S.W.19 showed a new 
“‘ Spector ” dial gauge and a new workshop profile 
microscope. Messrs. The Exe Engineering Company, 
Limited, Exeter, displayed, among other exhibits, 
an angular measuring machine of high precision, 
but perhaps the most striking appliance on the stand 
was a right-angle surface plate. This consists of a 
strongly ribbed surface plate formed with one 
surface 20 in. by 18 in., and another at 90 deg., 
measuring 18 in. by 12 in. The plate is mounted 
on trunnions at approximately the “corner,” the 
trunnions being attached to a convenient base 
which takes the place of a bench. The surface plate 
should prove of service for such operations as the 
production of accurate right angles on components 
by hand-scraping methods, since both surfaces can 
be “ blued ” simultaneously. For marking out and 
checking co-ordinates in two planes at one setting 
up, etc., Messrs. T. Harrison and Sons, Limited, 
Heckmondwike, showed angle plates and surface 
plates, along with bench-testing centres, tilting 
tables and similar appliances. 

As was to be expected, the general display included 
@ great variety of dial gauges, comparators and 
micrometers. A new exhibit on the stand of Messrs. 
The Horstmann Gear Company, Limited, Newbridge 
Works, Bath, was an adjustable screw caliper gauge 
in which two of the four gauging surfaces are 
mounted eccentrically to provide diametral ad- 
justment. Among the range of gauges and micro- 
meters displa by Messrs. Moore and Wright 
(Sheffield), Limited, Trafalgar-street, Sheffield; was 
an interesting micrometer designed in conjunction 
with the National Institute for the Blind, to help in 
the rehabilitation of blind operators. Other exhi- 
bitors having displays of gauges and other mea- 
suring devices were Messrs. M.P.J. Gauge and Tool 
Company, Limited, Hanson Bridge-road, Bir- 
mingham, 30; Messrs. Sure-Tools, Limited, 208. 
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Croydon-road,- London, S.E.20 ; Messrs. Daniel 
Varney, Limited, 23, Portman Close, London, 
W.1; Messrs. J. E. Baty and Company, Limited, 
39, Victoria-street, London, 8.W.1; Messrs. Essex 
Tool and Gauge Company, Limited, Navigation- 
road, Altrincham; Messrs. J. H. Grant and Com- 
pany, North Heath, Erith; Messrs. Grey and 
Rushton, Limited, 93, Far Gosford-street, Coventry ; 
Messrs. Langdon Precision i 
Linford-street, London, S.W.8; Messrs. Mollart 
Engineering Company, Limited, Kingston by-pass, 
Surbiton; and Messrs. Ambrose Shardlow and 
Company, Limited, Meadow Hall, Sheffield. A 
wide variety of small tools, reamers, taps, milling 
cutters and small parts, such as jig bushes and 
machine fingers, was to be seen on one or other of 
the stands of Messrs. Boneham and Turner, Limited, 
Nottingham-road, Mansfield ; Messrs. British Aero 
Components, Limited, Hinckley; Messrs. Brooke 
Tool Manufacturing Company, Limited, Warwick- 
road, Birmingham, 11; Messrs. Hardinge Machine 
Tools, Limited, Hampton-road, Feltham ; Messrs. 
John Harris (Coventry), Limited, Millers-road, 
Warwick ; Messrs. Norton Tool Company, 1, Church- 
road, Horley; Messrs. Reliance Precision Tools, 
Limited, The Causeway, Staines; Messrs. J. E. 
Shay, Limited, Station-approach, London, S.W.14; 
and Messrs. Taylor and Jones, Limited, Howley, 
near Huddersfield. Altogether the exhibition 
afforded an excellent opportunity of seeing the 
progress made by the British precision instrument 
and small tool maker during the war years, but 
much interesting material has had to be omitted 
from our account of it owing to lack of space to 
deal with individual displays more extensively. 





ALUMINIUM-ALLOY FORGINGS 
AND STAMPINGS. 


Wuite forging is one of the oldest methods of 
shaping metal, its application to the alloys of alumi- 
nium is of comparatively recent origin, and to those 
practised in working with steel or the copper-base 
alloys, the forging of aluminium alloys is likely to 
present new problems. The aluminium alloys have 
lower melting points and their hot-working range is 
below red heat, so that the technique demanded in 
the production of forgings is different from that used 
for the older metals. It is of interest to recall that 
progress was restricted at first by the fact that the 
earlier workers with light alloys were strongly influ- 
enced by their previous experience with the ferrous 
alloys. For a long time it was not satisfactorily 
appreciated that the differences due to the lower 
forging temperatures of the aluminium alloys and the 
ease with which they burn and crack when overheated, 
were liable to cause trouble. Now that these difficulties 
are fully understood and appreciated, the hot manipula- 
tion of the alloys is carried out with confidence and 
success, and, at the present time, very heavy tonnages 
are being produced in hundreds of forges throughout the 
world. A brochure, entitled “The Manufacture and 
Production of Aluminium-Alloy Forgings and Stamp- 
ings,” prepared on behalf of the Wrought Light Alloys 
Association by. Mr. J. R. Handforth, M.Sc., and Mr. 
J. Towns Robinson, and published, price Is., by the 
Aluminium Development Association, Union Chambers, 
63, Temple-row, Birmingham, 2, will be found to con- 
tain much useful information. The brochure will be 
of service not only to those familiar with light-alloy 
forging but to many students and others interested in 
the general subject of forging ; while to those approach- 
ing the problems of forging aluminium alloys for the 
first time, it will prove of great utility. 

In this country, forgings are made primarily from 
extruded bar or cast blanks. These have markedly 
different characteristics, which involve different tech- 
niques of handling during forging, and the authors 
rightly deal in detail with the production of forging 
stock by both methods. The billets from which the 
cast blanks are prepared are sometimes cast in water- 
cooled moulds and the quick cooling so obtained pro- 
duces a very small crystal grain size in the cast billet. 
Perhaps the most notable improvement in foundry 
technique introduced in recent years has been the 
development of the continuous and semi-continuous 
methods of casting billets. In these methods, the usual 
cylindrical or cannon type of mould is replaced by a 
comparatively shallow ring which is usually only a 
few inches deep and open at both ends. The bottom 
of this mould may be closed temporarily by a ram which 
can be moved mechanically or hydraulically. The 
first metal poured into the mould becomes attached to 
the ram and can therefore be moved away from the 
mould at the same rate as liquid metal is poured into it. 


Limited, | the 


In order that this may be carried out effectively, it is 
of course essential to solidify the metal in the mould 
quickly and, for this purpose, the mould is chilled by 
controlled sprays of water. The temperature range 
for the extrusion of aluminium alloys is between 
375 deg. and 500 . C., but the actual working range 
of any particular alloy is much narrower than this, 
being, for example, from 400 deg. to 440 deg. C. This 
temperature depends on the composition of the alloy, 

ure available and the reduction of sectional 
area which is to be achieved. 

After the production of the desired stock, either by 
direct casting or by a combination of casting an 
extruding, the next operation is its preparation in the 
form of suitable cut lengths for the manufacture of 
individual forgings. As surface imperfections of the 
stock are readily reproduced in finished forgings, it is 
desirable that the sawn surfaces of the blanks should be 
of a good finish. Such finishes can be obtained by 
the use of high-speed carborundum cutting dises in 
place of toothed saws. These not only give smoother 
surfaces than saws, but, on account of their smaller 
width, they waste much less material and so avoid 
converting high-priced bar stock into low-priced swarf. 
The next stage in the production of forgings is the 
heating necessary to bring the blanks into the plastic 
condition in which they can be conveniently deformed. 
As with the extrusion , the temperature for this 
operation varies with the alloy which is being manipu- 
lated, but, broadly speaking, the range of temperature 
is from 360 deg. to 460 deg. C. Experience shows that 
the rapid heating up of the stock to the forging tem- 
perature is desirable. Aluminium alloys recrystallise 
at various temperatures according to the amount of 
cold work they have received. The more slowly they 
are heated through the recrystallising range, the coarser 
the grain size of the material becomes. It is essential, 
however, to ensure that the heat has penetrated to 
the centre of every blank in the charge, and a rough 
rule to ensure that the stock has been held long enough 
in the furnace is that these blanks shall be maintained 
at the set temperature approximately one hour per inch 
of thickness. 

The essentials of the modern forge consist of drop 
bammers, friction presses, pneumatic hammers, clipping 
tools, swaging or fuller tools, and die blocks. 
economical fabrication of large components such as 
radial crankcases, has only been made practicable by 
the availability of large and powerful drop hammers. 
Stampings of this type made on hammers of, say, 
5 tons capacity, the authors point out, would re- 
quire dozens of blows, with many reheatings of the 
stock, whereas with the newer high-powered hammers 
they can be made with comparatively few blows. 
Some of the most important tools for breaking-down 
and working stock are the forging presses, the smaller 
ones being suitable for quick and cheap production 
where very large quantities of stampings are required. 
The larger presses range in capacity from 1,000 to 
20,000 tons. The cost of operating and maintain- 
ing such presses is an important item in propor- 
tion to their rate of production, but they have the 
advantage that their slow squeezing action is the 
best possible method of breaking-down large cast 
ingots because the deformation can be applied in alli 
directions on to the surfaces of the cast metal and, in 
addition, the life of the dies is much greater than 
is the case with drop hammers. In the early days of 
the drop stamping of aluminium alloys, considerable 
troubles were experienced with the steel dies, some of 
which gave only very poor service after much time and 
money had been spent in their production. Since that 
time, a better appreciation of the conditions under 
which these steels have to work has been acquired, 
and die sinking has become a specialised art. 

Practically no aluminium-alloy forgings are used 
in the as-forged condition without some form of heat 
treatment. The forging alloys are divided into two 
classes; those which, after solution heat-treatment, 
develop the desired mechanical properties by age- 
hardening at room temperature, and those, which 
after solution treatment, require to be artificially 
aged by reheating to temperatures between 130 deg. 
and 200 deg. C. Generally speaking, when large 
quantities of forgings are required to be handled, 
solution treatment can be expeditiously carried out 
in salt baths. Other considerations, however, may 
demand a slower rate of heating and a closer control 
of the rate of heating, which is more readily obtained 
in forced air-circulation furnaces. 





JOINT ANTI-SUBMARINE ScHOOL.—It has been decided 
by the Admiralty and the Air Ministry to establish a 
joint anti-submarine school, with temporary quarters in 
Ebrington Barracks, Londonderry. The permanent 
location of the school is not yet decided. Aircraft of 
the Naval Air Arm and the Royal Air Force will operate 
from the R.A.F. stations at Ballykelly and Castle Arch- 
dale. A number of submarines and a flotilla of anti- 





submarine escort vessels will be based at Londonderry. 





RECLAMATION OF WAR EQUIP. 
MENT IN AUSTRALIA. 


Tue end of the war has left Australia, like many 
others of the victorious countries, with large stocks 
of military equipment, and a concerted effort is being 
made to utilise as much as possible of this material for 
peace-time purposes. Among the war stores were 
several million square yards of steel mesh which was 
manufactured to serve as reinforcement for soft ground 
on aerodromes, on beaches, and in the jungle. This 
material consists of a grid-like structure of steel wire 


d| with square or rectangular meshes of different sizes, 


according to particular requirements. The grids are 
cut up into suitable sizes to form the walls of crates 
which, for the most part, are assembled by means 
of clips so that they can be dismantled easily and 
packed flat for return after unpacking. It is stated 
that the crates thus made are stronger than wooden 
crates and, of course, effect economies in this valuable 
material. Judging from photographs of wooden and 
steel-mesh crates containing the same parts, it appears 
that the steel-mesh crates are also lighter than the 
wooden ones. The lighter and closer meshes are made 
into crates for the protection of smaller articles packed 
in fabric ms, or they can be used with an inner 
wall of t paper. The Army Inventions Directorate 
of Australia developed the idea from the reports re- 
ceived from the forward areas as to the damage suffered 
by wooden crates, and it is stated that large numbers 
of the steel-mesh crates have been constructed in those 
areas and over 50,000 have been made from unused 
mesh at base depots. Of course, in this particular 
case, costs are unimportant, but it is significant that 
a commercial firm has adopted the idea and is manu- 
facturing similar crates. 

Another problem was the economic use of the enor- 
mous quantities of rusted barbed wire which had 
been erected at many strategic points along the 
Australian coast when invasion by Japan was antici- 
pated. The normal methods of re-conditioning this 
material would have proved too costly, but research 
has resulted in the adoption of a new and cheaper 

, which is stated to be as effective as that 
itherto employed. The rolls of badly-rusted wire 
are immersed for a short time in a phosphatic pickling 
bath, from which they are said to emerge with a 
shining metallic surface. The wire is then given a 
coating of a bituminous mixture which has already 
proved successful as a rust preventive in the tropics. 
The mixture gives the wire a dark brown lacquered 
finish which is claimed to last for 10 years or so, which 
is almost equal to the life of freshly-galvanised wire. 
It is stated that large quantities of the wire have been 
reclaimed and have been purchased by Australian 
farmers. 

These examples of successful reclamation may be 
followed by one which is not very promising, but may 
be recorded as it throws some light on a more obvious 
use of war material. At the conclusion of the war, 
Australia had over 2,000 Bren-gun carriers on hand. 
Since ordinary farm tractors are still in short supply 
and there is a dearth of horses in Australia due to 
drought, wheat growers are faced with a serious power 
shortage on their farms. The Bren-gun carriers, having 
engines of 85 h.p. or 95 h.p., seemed to offer a solution. 
In some exploratory tests the armour plate and other 
fittings undesirable for farm tractors were removed 
and the controls modified so that the operator could 
sit at the rear. This latter change not only simplified 
driving but enabled the operator to judge performance 
more easily and to keep the towed implement in sight. 
The cost per acre of operating the reconditioned Bren- 
gun carrier has, however, proved to be four times that 
of operating an ordinary farm tractor, while it is 
estimated that, after use for two seasons only, mainten- 
ance and repair costs would become too great. The 
question of adopting the idea on a large scale is, there- 
fore, in abeyance. Unless normal agricultural tractors 
are more easy to obtain and the food situation be- 
comes less acute, it may be that the increased cost 
of operation and upkeep will have to be con idered 
more carefully. 

One class of war material, namely, explosives, does 
not seem to offer much difficulty in the matter of 
economic disposal. At the conclusion of the war of 
1914-1918, surplus explosives were used in the deepening 
of The Rip, at the entrance to Port Phillip Bay, on which 
the port of the City of Melbourne is situated. It is 
not difficult to visualise similar uses when the huge 
area of the Australian continent is considered—and, 
moreover, explosives can be made available to the 
several State governments for use on railway, forestry, 
and water-supply schemes. In connection with the 
last-mentioned scheme, it may be noted that it has 
already been — that deep waterholes in areas of 
recurring droughts might be ceed by explosives. 
Certain of the explosives are capable of being converted 
into agricultural fertilisers, etc., and this was con- 
sidered. The scheme has, however, been discarded 
owing to the high cost of the conversion. 
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PETTER INDUSTRIAL PETROL 
ENGINES. 


Tue small portable or semi-portable internal-com- 
bustion engine has been used for many outdoor applica- 
tions since its introduction in the latter half of the last 
century, and, despite the increased employment of 
electric motors, such engines are still used extensively 
for driving agricultural appliances, concrete mixers, 
pumps, generators and other equipment used on farms 
or in connection with the construction of roads, build- 
ings, public works, etc. Messrs. Petters, Limited, 
Loughborough, have recently introduced some new 
engines of this description, the power range covered 
by the series being from 1} h.p. to 10 h.p. The same 
size of cylinder, namely, 82 mm. bore by 82-5 mm. 
stroke (approximately 3} in. by 3} in.) is used in single- 
cylinder and twinoyinder units, and over 90 per cent. 
of the total number of parts are interchangeable. The 
general design follows conventional lines, and operation 
is on the four-stroke cycle. Normally, the engines are 
built with ribbed cylinders and cylinder heads for air 
cooling. The single-cylinder engine is built with 
alternative compression ratios to meet different power 
rating requirements, and a pressure lubrication system 
is employed in the more highly-rated models. With a 
compression ratio of 4} to 1 the engine has a 12-hour 
rating of 14 brake horse-power at 750 r.p.m., or 2 brake 
horse-power at 1,000 r.p.m. With a compression ratio 
of 5 to 1 the 12-hour rating is increased to 3 brake horse- 
power at 1,500 r.p.m., 4 brake horse-power at 1,800 
r.p.m. and 5 brake horse-power at 2,000 r.p.m. For 
outputs up to 3 brake horse-power lubrication is solely 
by splash from a dipper on the connecting rod. Engines 
built for outputs in excess of 3 brake horse-power are 
fitted with a plunger-type oil pump in addition, to force 
oil into the main and big-end bearings. The oil-sump 
capacity is 6} pints. The b.m.e.p. corresponding to 
the 12-hour rating varies from 55 Ib. to 69 Ib. per square 
inch. The engines are capable of developing 10 per 
cent. in excess of their rated power on overload for a 
period of one hour. 

The general appearance of the single-cylinder Petter 
engine is shown in Fig. 1. Behind the flywheel is a 
centrifugal fan with an aerodynamically designed volute 
and casing to convey cooling air to the ribbed surfaces 
of the cylinder and its detachable die-cast aluminium 
head. An alumivium-alloy piston is used and the 
combustion chamber is of the Ricardo turbulent 
type in conjunction with which side valves and an 
overhead sparking plug are fitted. Advantage has 
been taken of the camshaft drive to provide a half- 
speed shaft from which the power of the engine may 
be taken if a low-speed application is desired. By a 
simple operation, involving the use of one spanner only, 
the shaft extension may be changed for one giving 
crankshaft speed. A drive at this speed may also be 
taken from the flywheel side. The starting handle 
may be applied to any one of these shafts, but if the 
shaft extension on the side remote from the flywheel is 








not required a fixed starting-handle stub is fitted 
instead of the half-speed shaft, and this is connected to 
the camshaft by dogs. The employment of the half- 
speed gear connection to the crankshaft reduces the 
manual effort required to start the engine. As a 
further aid to easy starting the engine is equipped with 
a Wico-Pacy magneto having an impulse starter. It is 
claimed that the engine will start readily in exposed 
positions out of doors with up to 17 deg. F. of frost. 
Operation is satisfactory in this low temperature and 
also under tropical conditions with a shade temperature 
as high as 130 deg. F. The engine will run on all grades 
of petrol, including high octane varieties containing 
tetra-ethyl lead. A fuel tank of 1} gallons capacity. is 
provided. A sensitive governor is connected to the 
throttle of the Zenith carburettor, the arrangement 
being clearly visible in Fig. 1. A hand adjustment 
enables the speed of the engine to be raised or lowered 
by from 15 per cent. to 20 per cent. of the rated 


speed. 

Considerable care has been taken to ensure good 
balance to enable the engine to be used without 
massive foundations in portable, marine, traction and 
similar applications. The requisite balance weights 
are fitted to the crankshaft. The driving shafts are 
sufficiently rigid to carry belt-pulleys or chain sprockets, 
and the bearings provided are normally sufficient 
to carry any lateral pull or end thrust arising from 
the drive. Attachments are available for the addition 
of a self-contained clutch or gearbox to all power 
units. A Zenith automobile-type carburettor can 
be fitted in cases where variable speed control is 
desired, and an extra heavy flywheel is available for 
engines which are required to run steadily with a load 
of great cyclic irregularity, such as a reciprocating 
pump. It is understood that with this flywheel the 
single-cylinder engine is suitable for driving generators 
even when close voltage regulation is desirable. Engines 
of the same general type are made with water-cooled 
cylinders, a hopper tank or radiator being used to 
dissipate the heat. Somewhat differently equipped, 
the engines can be run on paraffin, but they are de- 
rated slightly with this fuel as the development of the 
normal b.m.e.p. might give rise to detonation. 

The two-cylinder Petter engine is shown in Fig. 2; 
it is generally similar to the single-cylinder engine in 
layout and equipment. The power developed on the 
12-hour rating is 8 brake horse-power at 1,500 r.p.m. 
and 10 brake horse-power at 1,800 r.p.m. The corres- 
ponding b.m.e.p. is from 73 lb. to 76-5 lb. per square 
inch and a 10 per cent. overload can be carried for one 
hour. The lubrication is by splash from dippers on 
the connecting rods and there is a supplementary 
supply of oil from a plunger pump to the main and 
big-end bearings. The oil sump has a capacity of 
12} pints. The cranks are set at 180 deg. to secure good 
balance. The fuel-tank-capacity is 2 gallons. The 
driving and starting arrangements are as described for 
the single-cylinder engine and water-cooled and paraffin- 
burning types are available. 
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ANNUALS AND REFERENCE BOOKS. 


Tables for Measurement of Oil.—Considering that it 
is now more than 60 years since mineral oils began to 
be imported into this country in bulk, it is somewhat 
surprising to be told that, prior to the publication of 
this book, there were no authoritative tables for use in 
the measurement of petroleum by the British system of 
weights and measures. In 1932, the Institute of 
Petroleum published the report of their Measurement 
and Sampling Sub-Committee, under the title of Measure- 
ment of Oil in Bulk, Part I; Standard Weights and 
Measures, but a need was felt for tables, embodying 
the Committee’s conclusions, to facilitate calculation; 
hence this book, which is stated to form Part II of 
the Institute’s work, though it is not so described on 
the cover or title page. The tables are given to five 
significant figures in most cases, this representing a 
practical mercantile standard of accuracy. The book. 
is the outcome of a co-ordinated effort by virtually the 
whole oil industry and is to be regarded, therefore, as 
an Official standard wherever the Imperial weights and 
measures are employed. It is published by the Insti- 
tute of Petroleum, Manson House, 26, Portland-place, 
London, W.1, price 25s., or 6 dols. in the United States. 


British Engineers’ Association Handbook.—The 16th 
annual edition, that for 1945, of the “* Classified Hand- 
book of Members of the British Engineers’ Association 
and their Manufactures,” has just come to hand. As 
has been the case with previous issues, the book con- 
tains an alphabetical list of the names of member firms, 
their addresses and manufactures ; a classified direc- 
tory of members’ products by trade headings; and 
some 300 pages of announcements and publicity matter 
supplied by member firms. In addition to these direc- 
tory portions of the book, shorter sections give the 
main objects and activities of the Association and its 
conditions of membership and subscription rates; a 
list of the specialised services available to members is 
also included. The Association does not undertake 
trading operations, but does everything in its power to 
induce the flow of engineering orders to the United 
Kingdom and facilitate the transaction of business 
between its members and buyers overseas. Among 
other services, it maintains trade inquiry and informa- 
tion sections, registers of agents and representatives in 
overseas markets, and gives assistance in translations, 
and information on customs tariffs. Some brief particu- 
lars of the work of the British Standards Institution and 
the Department of Scientific and Industrial Research 
are included in the Handbook, copies of which are 
obtainable from the Director of the Association, 32, 
Victoria-street, London, S.W.1. 





WILBUR WRIGHT MEMORIAL LECTURE.—The 34th 
Wilbur Wright Memorial Lecture of the Royal Aero- 
nautical Society will be delivered by Mr. E. F. Relf, 
C.B.E., F.R.S., F.R.Ae.S., at 6 p.m., on Thursday, 
May 30, at the Institution of Civil Engineers, Great 
George-street, London, S.W.1. 
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LABOUR NOTES. 


Letrers published in the Monthly Trade Report of 
the United Patternmakers’ Association indicate that 
the agreement between that organisation and the 
Electrical Trades Union, on the subject of dilution, 
terminated at the end of 1945. Commenting upon the 
decision—which was mutual—Mr. Beard, the general 
secretary of the U.P.A., explains that the agreement 
was designed to cope with a position which developed, 
chiefly in the shipbuildi industry, where’ some 
patternmakers were dir to work as electricians. 
A nominal fee was charged, he says, by the Electrical 
Trades Union for trade protection and certain other 
minor benefits, and the position was to some extent 
regularised. 


“There does not appear to be,” he goes on to say, 
“ any need for an agreement now, but the question 
dilutees as it affects the E.T.U. and other unions is 
not so easily settled as the cancelling of our it. 
Many trade-union officials poe ‘Son te 
position which has developed, and the rocks ahead 
appear to be numerous. Dilutees in many industries 
have become very efficient, due to the nature of the 
work, involving, as it does, the modern tendency to 
break down skilled operations. Many dilutees do not 
desire to return to their previous tions, because 
such occupations are not so 1 and not so 
well paid. On the other hand, the unions 
have agreements with employers that dilutees shall 
ismi when the war emergency is over, and they 
intend to enforce them. As a counter to this, the 
dilutees have decided to set up trade-union i 
tions of their own; there are, indeed, such in 
existence. At this moment, there is a strike in 
on Merseyside against a union which is composed of 
dilutees of many trades. In fact, this new union has 
made application to join the Confederation of Ship- 
building and Engineering Unions, which request, 
needless to say, has been refused.” 


Other unions have been started, Mr. Beard continues, 
with the object of safeguarding the position of those 
who have come into certain trades during the war, 
and, “‘ in view of the enormous numbers involved, the 

ight well become extremely difficult.” “‘ We 
should be .” he says, “ that our trade is of 
such a character that we have not a similar problem 
to face, for it would appear as if there will be a division 
of labour forces, of which certain employers may not 
be slow to take advantage, quite apart from the 
increased numbers available for employment which 
may eventually mean a reduction of wage rates, due 
to the law of supply and demand.” 


The Minister of Labour and National Service has an- 
nounced in the House of Commons that he has 
appointed a standing committee to stimulate and 
co-ordinate action in connection with the staggering 
of holidays in England and Wales. In consultation 
with the Secretary for Scotland, he hopes, to announce 
shortly the appointment of a standing committee 
for Scotland. 


The chairman of the committee for England and 
Wales is Mr. Ness Edwards, Parliamentary Secretary 
to the Ministry of Labour and National Service. The 
other members are Brig.-General Baylay and Mr. H. M. 
Piper (British Employers’ Confederation), Dame Anne 
Loughlin and Mr. A. F. Papworth (Trades Union 
Congress), Mr. V. Seaton Gray (Urban District Coun- 
cils Association), Mr. G. Canty (County Councils 
Association), Alderman A. E. Ager (Association of 
Municipal Corporations), Mr. F. A. Pope (Railway 
Executive Committee), and Mr. R. I. H. Longman and 
Mr. F. A. Flin (Road Transport Industry ; Public Vehicle 
Operators). A member has yet to be nominated for 
the Association of Education Committees, and arrange- 
ments have been made for the representation of the 
Ministry of Education, the Ministry of War Transport, 
and other Government departments. 


Mr. Attlee stated in reply to a question in the House 
of Commons last week that it was not possible to say 
within the compass of an answer to a question what 
steps the Government were taking to improve the 
production per man-hour in British industry generally. 
The House could, however, be assured that the Govern- 
ment was fully aware of this matter, and would, in 
consultation with managements and employecs, do all 
it could to achieve conditions in which efficiency could 
be improved and output increased. 


Mr. James Griffiths, Minister of National Insurance, 
stated in reply to another question that on January 26, 
the balance of the Unemployment Fund was about 
365,700,0007. on the general account arid 10,300,0001. 
on the agricultural account. 


Mr. Isaacs, Minister of Labour and National Service, 
announced on Monday last, that it had been decided 
to release the remaining engineers who are still subject 
to the industry’s Essential Work Orders from their 
obligations under the Order. The change will take 
place early in May, after the publication of details of 
the new arrangements, and until then, the Orders will 
be binding on employers and employees. The subject 
of the withdrawal of the engineering industry, from the 
provisions of the Essential Work Orders is also dealt 
with on page 135 of this issue. 


The National Union of Mineworkers has prepared a 
scheme of benefits for injured miners supplementary 
to those provided in the National Insurance (Industrial 
Injuries) Bill. The details, it is understood, are being 


of | considered by the Government, and the union is 


endeavouring to induce the Trades Union Co: to 
support the proposals. All benefits under the Bill are 
to be increased by 50 per cent. at the e of the 
industry and without an addition to the workers’ 
contribution. Thus, a man with the full disablement 
anys of 21. 5e. wipe — an additional ll. 2s. 6d. ; 
cent. ition would not a ih respect 
of Wepleguhery ”, 
or for unemploya 
ment benefit. 


ity or for sickness or for unemploy- 


ents are submitted in support of 
e is that the work of miners is so 
hazardous as to call for special treatment, and another, 
that for satisfactory recruitment it is necessary to 
have disablement benefits higher than those provided 
in the Bill, for every potential miner knows, it is 
claimed, that he runs a considerable risk of becoming 
entitled to such benefit. A third reason given is a 
claim that the industry can afford to pay the suggested 
supplements and still spend far less on compensation 
than it is spending at present. 


Three main 
the 4 


The industry, the union estimates, is now paying 
more than 6,000,0001., which, on the 1943 — 
would mean an average cost on every ton of saleable 
coal of 7s. 4d. Under the new Bill, the charge on the 
industry (excluding the workers’ contribution) would 
be 0-75d. aton. In other words, it is claimed that the 
industry is paying more than nine times the amount 
it will have to pay, and that, while the total cost of 
the proposed supplements cannot accurately be esti- 
mated, it is certain that it would be much less than the 
existing cost. The scheme also includes a supplement 
of 20s. a week for widows, and it is s ted that 
special provision should be made for cases to which the 
Workmen’s Compensation Acts continue to apply. 


At a luncheon in London last week with the workers’ 
representatives as the hosts and the employers’ repre- 
sentatives the guests, formalities were completed in 
connection with the new wages and conditions agree- 
ment for the furniture industry. The agreement has 
been arrived at by the Joint Industrial Council for the 
trade, and will come into operation when the Board of 
Trade has completed its investigations into Utility 
furniture prices. Under it, working hours are reduced 
from 47 to 44 a week, and a national wage basis takes 
the place of the various district rates. 


The National Joint Council for Local Authorities’ 
Administrative, Professional, Technical, and Clerical 
Services has approved a comprehensive scheme of 
training, service conditions, and wage scales. About 
150,000 employees of 1,500 local authorities are covered 
and the scheme will have effect as from April 1. Re- 
grading will take place in fifteen areas, but, until that 

as been accomplished, the exact -wage increases will 
not be ascertainable. It is believed, however, that male 
officers if they have reached 26, will receive about 
10s. a week more. A section of the scheme prescribes 
standard conditions of service, including a 38-hour week 
and payment for overtime and annual holidays. 


The number of civilians in employment in American 
industries—other than agriculture and domestic service 
—in September, 1945, is estimated by the United 
States Department of Labour to have been approxi- 
mately 35,268,000. This is 16-2 per cent, higher than 
the average for the year 1939. At mid-August, 1945, 
the official index figure showing the changes in retail 
prices of food, rent, fuel, light, ice, house furni-hings, 
and other items bought by wage-earners and lower- 
salaried workers in large cities, based upon the 
average of prices in 1935-39, taken as 100, was 129-2 
—an increase of about 31 per cent. above the level 





of mid-August, 1939. 
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DISTRICT HEATING.* 
By Proressorn Reornatp O. Kapp. 


THERE can be no doubt about the desirability of 
building better towns with better houses and legs 
household drudgery, and there can be no doubt about 
the need to economise the nation’s precious cog). 
Something can be done towards both these aims by 
district heating, whereby hot water or steam is pro. 
duced in a central boiler ee and sent through 
pipes to every building bouring district 
where a supply of heat may be re ; heat for all 
purposes is “on tap” in the same way as cold water, 
gas and electritity are on tap ly. The notion 
is by no means new or untried. Lockport, in New 
York, U.8.A., had a district heating installation as far 
back as 1877, and a District Heating Association was 
founded in the United States in 1909. The first scheme 
in this country was installed in Manchester early in 
this century. The idea shared the fate of many pro. 

ve ideas @bout which this country has taken a 

at one time; it was subsequently neglected here 
and de abroad, where progress has been sub. 
stantial. t installa in the world is in 
New York, where both the business and the residentia] 
of the, town are ided with heat “on tap.” 
Among other towns in the United States and in Canada 
with a similar service are Detroit, Indianapolis, Roches. 
ter, Pittsburg and . There was district 
heating before this war in many German towns, such 
as Hamburg, Berlin, Charlottenburg, Leipzig, Dresden, 
Brunswick, Kiel, Breslau, and Frankfort. 
The Vatican City is supplied with its heat requirements 
in the same way, t are, or have been, some 
160 district heating ts in Russia, among which 
those in Leningrad, Moscow, Kiev and Kharkov may 
be mentioned. 

In view of the success of these foreign installations, 
it is natural to ask why we have not followed suit in 
our own big cities. The reason is certainly not that we 
are better off without it, that we are less enterprising 
than other peoples, that we are too conservative, or 
that progress is blocked by vested interests. We have 
to contend with certain hard engineering and economic 
facts, and it is as im t to appreciate these as to 
appreciate the benefits to be derived from district 
heating. The subject needs to be widely discussed and 
examined from all sides by engineers. It is, in fact, 
receiving their careful consideration as part of the 
post-war reconstruction programme in many cities. 

Where district heating is available every room can 
be warmed by a radiator fed with steam or hot water. 
The open grate becomes superfluous. Many would, 
no doubt, regret its disappearance. Some would be 
less regretful than others. I do not want to enter 
into the time-worn mt about the virtues and 
vices of the British hearth. House-agents find that 
they can obtain more rent for a centrally-heated 
dwelling and this form of heating is nowadays universal 
in offices and public buildings. Whatever people may 
say in favour of the open grate, therefore, is belied 
by what they do. 

Be they good for the soul or not, open fires are 
certainly not good for the lungs; though not respon- 
sible for all the soot in the atmosphere, they are 
responsible for most of it. This can be inferred from 
figures of coal consumption given by Sir Alfred Egerton, 
in March, 1943, in a paper to the Royal Institution, 
entitled “‘ Warmth and Comfort Indoors.’ The total 
coal production in this country in 1937 was about 
240 million tons. Of this, some 113 million tons were 
used for purposes that can have added hardly any 
soot to the air, such as export, coastwise bunkers, and 
the generation of gas and electricity. Of the remainder, 
less than half, namely, 78-5 million tons, were used for 
industrial p and mining, 12 million tons for 
railways, and 37 million tons for domestic heating. A 
factory produces far less soot per ton of coal burnt 
than either a railway engine or a domestic grate. The 
soot produced by railway engines is mostly discharged 
in open country. So one has to conclude that by far 
the most important source of atmospheric pollution in 
our towns is the open grate. The grand total of the 
soot discharged into the air is considerable ; in a report 
published in 1935, a Royal Commission on the coal 
industry put the figure at three million tons annually, 
equivalent to three days’ output of all the collieries 
in the country. It was shown by the late Dr. J. S. 
Owens in a paper to the Institution of Mechanical 
Engineers, in 1936, that London’s air contains a 
minimum of 4,000 to 5,000 particles of soot per cubic 
centimetre in clear wintry weather; during a fog, the 
figure rises to some 80,000 or even 100,000 particles. 
According to the chairman of the Air Pollution Board 
appointed in 1912 by the Manchester Corporation, the 
measurable smoke damage done in Manchester and 
Salford then amounted to nearly 1,000,000/., and the 





* Paper read before the Midland Section of the Institute 
of Fuel, at a meeting held in Birmingham, on Wednesday, 
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corresponding figure for London has been put at 
4,000,0000. 

The direct cost of the open grate appears in the 
domestic coal bill. A high charge has necessarily to 
be made for delivery of coal in retail quantities, and 
the domestic grate is an inefficient piece of apparatus. 
A substantial amount of unburnt fuel is lost with the 
ashes and a substantial portion of heat is lost with the 
flue gases that escape into the outer air. In conse- 
quence, the average efficiency of all domestic coal 
consumers, including open fires, stoves and kitchen 
ranges, is only about 25 per cent. The efficiency of an 
electric fire is, if anything, lower still. The average 
efficiency of all generating stations in this country 
was 20°6 per cent. in 1938. It is higher to-day, but 
there cannot be many places even now where the 
thermal efficiency (coal to heat) of electric fires reaches 
25 per cent. Central heating boilers for individual 
houses show better figures; 55 per cent. thermal 
efficiency may be taken as an average figure. Besides 
saving some coal, individual central-heating boilers 
would also do something towards reduction of the 
smoke nuisance ; but by no means enough. To reduce 
this nuisance adequately, the coal must be burnt in 
large furnaces, where effective plant for the removal 
both of solid particles and. of noxious fumes is practic- 
able. Such removal has proved completely successful 
in large power stations, such as Battersea and Fulham. 
It can be achieved in any boiler installation of com- 
parable size, and the boilers needed for the district 
heating of a large area would be of comparable size ; 
the largest boiler unit in Battersea power station 
evaporates 500,000 Ib. of water per hour, and the 
largest boiler unit employed on the New York district- 
heating system evaporates 850,000 lb. of water per 
hour. 

Such large boilers have a thermal efficiency of some 
80 to 85 per cent., but their use for district heating 
involves transmission of hot water or steam over long 
distances, and the heat losses in the pipes will bring 
the overall efficiency down to about 70, or perhaps 
75, per cent. This is still well above the 55 per cent. 
thermal efficiency of individual] central-heating boilers. 
If the same boilers also serve an electricity supply the 
national saving is even greater, for, while the - Alar 
efficiency of a station that generates electricity only is 
rarely much above 30 per cent., that of a station that 
generates both district heat and electricity is about 
75 per cent., possibly a little more. The quantity of 
cooling water in a modern power station is of the 
order of 60 lb. per pound of steam condensed, and the 
temperature of the water after it has done its work 
is of the order of 75 deg. to 80 deg. F. The quantity 
of heat thus carried away will hardly be less than 
45 per cent. of the beat in the coal supplied to the 
power station, and is usually more. 

In a station used for combined generation of elec- 
tricity and district heat, a smaller quantity of cooling 
water is passed through the condensers, but the pres- 
sure at the turbine outlet is not as low as that of the 
high vacuum at which the electric-station engineer 
aims. As a result of the increased exhaust pressure, 
the electrical output of the station for a given fuel 
consumption and size of boiler plant is reduced, but 
the reduction in output of electrical energy is only 
about one-tenth or one-ninth of the energy gain 
available for district heating. Broadly speaking, a 
station can use a given rate of coal consumption 
either for the generation of 100,000 kW of electrical 
energy alone, or of, say, 80,000 kW of electrical and 
180,000 kW of heat energy. There is, in consequence, 
a saving in coal of more than one-third if heat and 
electricity are produced from a combined station 
instead of from two separate stations. In a typical 
method of combining generation of electricity and 
district heat, the water used in the condensers is 
circulated through a pipe system that supplies the 
neighbouring district. Matters are so regulated that 
the returned circulating water is at the temperature 
required by the design of the back-pressure turbines. 
The demand for electricity usually varies greatly from 
moment to moment, and, as the heat drawn from the 
condensers is determined by the electricity demand 
at that moment, any balance must be drawn from 
other sources. 

Two such sources are provided. One is a storage 
tank, containing hot water, which can be by-passed or 
taken into the circulating system. The temperature in 
this tank varies with the level. By drawing the water 
off at different levels, the temperature of the water 
supplied can be adjusted to the demand. The other 
source of heat by which the demand can be equalised is 
a direct supply from the boilers. A steam pipe from 
the boilers to the circulating water main by- the 
turbines and could be used to supply a small quantity 
of high-grade heat to the district heating system. This 
by-pass could serve the whole heat requirement if 
the turbine were out of service for any reason. At the 
consumer’s end, the hot water is taken direct to radia- 
tors for space heating. The heat needed for hot tap 
water is supplied through a heat exchanger in the 





house. Any hot water or low-grade steam taken by 
factories is also heated from the circulating-water 
system in a heat exchanger. 

In 1937, according to Sir Alfred Egerton, domestic 
heating accounted for 37 million tons of coal and elec- 
tricity supply for 15 million tons. The domestic heat- 
ing will have been at an efficiency of about 25 per cent. 
Had this been entirely by central heating, fed from a 
boiler in each house instead of almost entirely by open 
fires, the efficiency would have been about 55 per cent., 
and about 20 million tons of coal would have been 
saved in that year. Had the whole of that domestic 
heating load been taken by large central boilers, each 
feeding its own district, the efficiency would have been 
about 70 per cent., and a further four million tons 
would have been saved. Had electricity generating 
stations all been equipped with back-pressure turbines 
and also supplied district heat to their full capacity, 
something like one-third of their 15 million tons con- 
sumption would also have been saved. Instead of 
requiring a tota! : * 52 million tons for domestic heating 
and electricity pply, we should have required only 
23 million tons. 

These are very rough figures suitable only to convey 
the right order of magnitude. They apply to one year 
only; they omit gas and coke statistics; and they 
do not allow for the possible effect of railway electrifica- 
tion. They are, moreover, theoretical, as they presup- 
100 per cent. district heating and nothing but 

k-pressure turbines in all power stations. What the 
figures do indicate is that any national saving in coal 
due to district heating might reach tens of millions of 
tons per year, but would not reach hundreds of millions. 
maximum saving that might be expected under 
impossibly ideal conditions would be of the order of 
10 per cent. of the nation’s coal production, or about a 
week’s output. Such savings are large compared with 
those that could be expected from any conceivable 
improvement in the thermal efficiency of, say, elec- 
tricity generation ; but nevertheless, fuel economy is, 
in my opinion, a less important result of district heating 
than the other jwo results that I have mentioned, 
namely, elimination of household drudgery and smoke 
abatement. 

The chief limitation to any system of district heating 
in this country, whether it be with combined or separate 
generation, is that nearly all houses have been built 
with open grates and not with radiators for space 
heating. In any cost comparison, therefore, the cost of 
new radiators must be added to the cost of the generat- 
ing plant and distributing mains. In such a cost com- 
parison, the saving in fuel will often be less than the 
annual capital charges, so district heating will often 
be at a disadvantage in existing houses. In houses 
already centrally-heated district heating can compete 
more favourably. It is worth remembering that nearly 
all the existing district heating systems in the United 
States and on the Continent were introduced into 
existing buildings ; so a careful investigation of relative 
costs is necessary for every district before it can be 
ascertained what is the most economical system of 
heating for that district. 

An important factor in such a cost comparison is the 
density of population, for distribution costs are a con- 
siderable item. These include both capital charges on 
the pipes and heat losses in the pipes. Both are pro- 
portional to the mileage; the greater the number of 
consumers per mile, therefore, the lower the distribution 
costs per consumer. In Continental towns with their 
many-storied blocks of flats, it is to be expected that a 
cost comparison would work out more favourably for 
district heating than in an English residential area, 
consisting of detached two-storied houses. Further, 
it is to be remembered that the narrow streets of many 
English towns are already so congested with services 
for water, gas, sewage, electricity, telegraph and tele- 
goa that it may be physically impossible to find room 

or any other pipes. 

Another difficulty, and a serious one, is to know 
beforehand what to design the system for. How many 
householders in a given district are going to become 
consumers ? Most householders will not know whether 
they want district heat at the terms offered until they 
have seen it working. Electricity supply engineers 
do foretell very closely what the demand in a new dis- 
trict will be, but they have the benefit of more than 
50 years of experience in this country. District heating 
engineers will have only United States and Continental 
experience to guide them, and climatic conditions, as 
as wellnational character and habits, vary too much for 
that to be a very sure guide. There is as much uncertainty 
about the best service conditions as about the number 
of consumers to be expected. What is, for this country, 
the proper temperature ? How closely must a constant 
temperature be maintained ? What is the proper size 
of heat exchanger for the tap water? For what load 
fluctuations must the system cater? Such questions 
can only be answered after years of experience. Yet 
other difficulties are in methods of metering the heat. 
Meter reading is a fair basis of charging only so long as 
the temperature is maintained constant within close 





limits. Metering of the space heating is even more 
difficult. It may be necessary to give up the idea of 
charging for this by meter and to charge for the service 
instead, on some principle that takes no account of the 
amount of heat consumed. Such a method may lead 
to undue waste. What is on tap is not always econo- 


The above are among the difficulties in the way of all 
forms of district heating. Others apply particularly to 
the generation of district heat in combination with 
electricity generation. Most generating stations are 
well outside the towns, and the cost of pipes to bring 
heat to the districts needing a supply may be prohibi- 
tive. The generating plant now existing in those 
stations, moreover, would not be able to produce the 
necessary hot water. The existing turbines would 
have to be replaced by back-pressure turbines, the boilers 
would have to be added to, and the condensing plant 
would have to be replaced by plant designed for higher 
temperatures and pressures. The capital cost of such 
replacement would be considerable. On the other 
hand, there is a substantial saving in capital cost of 
generating plant when new plant is used for combined 
generation and no old plant is scrapped. If an electric 
generating station is designed from the start to produce 
heat as well as electricity, the boilers cost a little more 
than for a purely electric station, the condensing plant 
a little less, and the cost of the turbo-alternators is 
much the same. The net result may or may not be a 
somewhat more expensive generating station, but 
against any small extra cost of this must be set the sav- 
ing in the cost of a complete boiler installation for the 
supply of heat from separate plant. This means that 
combined generation can probably be economically intro- 
duced only into stations where extension plant is being 
installed, or into. wholly new stations. As stations 
must also be near their load centres, the scope for com- 
bined generation for which there is a strong economic 
case is very limited. 

I would not like to leave the impression that I regard 
the difficulties to district heating as obstacles; they 
are no more than limitations; they apply to some 
districts, but not to others, and call for caution, not for 
inactivity. I regard district heating as the coming 
thing to which engineers must give much thought and 
attention. The first systems to be installed should be 
for districts that combine a compact area, reasonably 
high density of population, and a large proportion of new 
houses. If a generating station is close to the consum- 
ing area and is to have its plant extended, the system 
ought to be with combined generation; otherwise 
district heating is better not tied to electricity supply 
just yet. Where the conditions are not so favourable 
it is, in my opinion, wise to proceed slowly and wait for 
the experience of those systems for which the advan- 
tages are beyond doubt. 

One further word should be added concerning the 
advantages and disadvantages of district heating, par- 
ticularly with combined generation. The advantages 
are all national, the disadvantages fall on the electricity 
supply industry. This industry is asked to adapt its 
generating programme to new untried conditions. It 
is asked to make and sell not the one simple commodity, 
electricity, to which it has become adapted, but also a 
second far less easily measured and costed commodity, 
namely, heat. Both production and costing in the 
electricity supply industry have been developed to a 
fine art. I doubt whether either is conducted as 
scientifically in any other industry. This is partly 
because, unlike most industries, electricity supply has 
been concerned with its one product only, and partly 
because of many long years of careful attention to 
generating programmes and accountancy in electricity 
supply. By introducing new and complicating factors, 
combined generation would undoubtedly undo much 
that has been laboriously done. In allocating costs in 
a combined generating station between its two products, 
these impositions ought to be allowed for. In other 
words, to be fair,the relative costs of heat and electricity 
ought to be so adjusted that some reduction in the cost 
of electricity compensates the industry for its sacrifices 
in the national] interest. 





Wak ACTIVITIES OF INDUSTRIAL FirMs.—The fact that 
the Librarian of the Imperial War Museum has recently 
invited industrial firms to send him copies of any publi- 
cations recording their activities in connection with the 
production of war material, indicates that outside the 
firm’s employees such records have intrinsic interest. 
The latest publication of this kind that has reached us 
is a very well-illustrated brochure entitled We Also 
Helped, 1939-1945, which is issued by the Hoffmann 
Manufacturing Company, Limited, Chelmsford. The 
booklet is interesting not only as showing the importance 
of the ball bearing in war equipment but its magnitude 
as shown in some statistics included. The number of 
balls and rollers produced by this firm between September 
1, 1939, and April 30, 1945, amounted to nearly 
2,500,000,000, to take one example only. 





ENGINEERING. 








TURBO-ELECTRIC SHIP PROPULSION. 








f= 


ee - 








es 








6,600-H.P. TurBo-GENERATOR SET FOR U.S. Troopsuir. 


TURBO-ELECTRIC SHIP 
PROPULSION.* 


By G. O. Watson. 


Proputsion by turbo-electric machinery has made 
impressive strides during the past decade and parti- 
cularly during the war period. In mere numbers the 
efforts in the United States are outstanding, the 
figures for turbo-electric ships for the 6}-year period, 
January, 1939, to June, 1945, being as shown in 
Table I. 

TABLE I.—United States Turbo-Electric Ships. 





| Aggregate Aggregate 
Type. Number.| Gross Sy 
} Tons. | H.P. 


' 





! 
99,284 
192,000 
169,652 | 
4,514,721 | : 
423,148 | 
| 75,165 


Transport, P2 .. - 
Transport, 84-SE2-BD1 
Transport 


si 6 
a3 32 
, $4-SE2-BE1 28 
Tanker, T2-SE-Al of --| 438 
Tanker, T2-SE-A2 no 

Tanker (private interests) 


..| 40 


2 
7 


42'210 





Totals .. ..  ..| 6551 | 5,473,970 | 4,132,330 





TABLE II.—British Turbo-Electric Ships. 
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These figures refer to merchant vessels actually 
completed and do not include those still under con- 
struction or naval vessels. While the figures for the 
United Kingdom are relatively insignificant, account 
must be taken of the entirely different war-time pro- 
grammes of the two countries. The fi refer to 
contracts placed in the concluding stages of the war, 
these ships being thus mostly still under construction. 
They are shown in Table IT. 

Before discussing more recent ships, early history 
may be reviewed. Credit for much of the early pioneer 
work is due to the late Mr. Henry A. Mavor. About 
1911, largely at his own expense, he fitted out an 





* The Eighteenth Thomas Lowe Gray Lecture, eatitled 
“Recent Developments in Alternating-Current Turbo- 
Electric Ship Propulsion,” delivered before the Institu- 
tion of Mechanical Engineers, on Friday, January 25, 
1946. Abridged. 








experimental launch, the Electric Arc, which, although 
equipped with Diesel engines and not entirely successful, 
demonstrated the possibilities of electric drive with 
alternating-current machines. His work eventually 
attracted the attention of the United States Navy 
Department, who commissioned his services, with the 
result that in 1913 the U.S. collier Jupiter, the first 
ship fitted with turbo-electric alternating-current drive, | 
went into service. She had twin screws, of 5,500 shaft 
horse-power, and was subsequently renamed Langley. 
Converted into an aircraft carrier, she remained in | 
service until sunk by enemy action in the Pacific during | 
the war, after a life of over 30 years. 

Shortly afterwards, in 1914, the s.s. Mjélner, using | 
Ljungstrém turbines, was completed in Sweden, 
followed in subsequent years with some 14 or 15 
similar vessels. The United States pursued this 
line of development, and up to the end of 1944 had 
completed more than 900 turbo-electric plants, totalling 
nearly eight million shaft horse-power. Outstanding 
among these were the aircraft carriers Saratoga and 
Lexington, each with four screws, totalling 180,000 
shaft horse-power. In merchant shipping, outstanding 
examples were the liners President Hoover and Presi- 
dent Coolidge, each 26,500 shaft horse-power on two 
screws. Some reference must be made to Mr. W. L. R. 
Emmet, who contributed very largely to the pioneer 
work in this sphere, although his ambition to apply 
the mercury turbine did not materialise. 

On the British side, the field was entered in 1918 
with the s.s. Wulsty Castle, followed by the more 
noteworthy s.s. San Benito in 1921. The latter deserves 
special mention because, together with the s.s, Cuba, 
completed in the United States about the same time, 
it represents the first use of the synchronous motor for 
propeller drives, and all subsequent equipments have 
been based on this type. Compared with the synchro- 
nous or induction type of motor, unity power factor 
and higher efficiencies are obtainable. 

British developments date from 1918 and, including 
those under construction, now total 263,000 shaft 
horse-power, which does not include exhaust-turbine 
schemes, in which steam from reciprocating engines is 
passed through an exhaust turbine supplying power to 
a motor on the propeller shaft. In addition to the 
Ljungstrém turbine applications in Norway and 
Sweden, one vessel built in Japan, four in France, 
four in Germany, and two in Holland must be included. 
Prior to 1920, all alternating-current installations 
employed the asynchronous or induction motor. 
Adjustment of speed was obtained by a combination 
of variable resistance in the rotor circuit and by varying 
the speed, and thereby the frequency, of the turbo- 
alternator, though in some installations squirrel-cage 
motors were used and speed control was entirely by 








varying frequency. In the larger ships, such as battle- 
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ships, use was also made of change-pole moton, 
Subsequent to 1920, the synchronous motor has been 
employed universally. 

The synchronous moter, as is well known, has 
negligible starting torque and the method used for 
starting and reversing depends on the incorporation 
of a squirrel-cage winding in the pole faces of the 
rotor so that the motor starts and reverses as an 
asynchronous or squirrel-cage induction motor. To 
obtain the best torque conditions for mancuvring, 
it is necessary to reduce the frequency of the system, 
and the ratio chosen is usually about one-quarter of 
full speed, the controls being interlocked to ensure the 
proper sequence of opération. With normal excitation 
on the alternator, the stator voltage would collapse 
under the heavy starting current (four to five times 
full-load current) and the excitation is therefore boosted 
to approximately twice the normal when manceuvring. 

e sequence of operation from stop is as follows. 
(1) Close the direction switches, i.e., ‘“‘ ahead” or 
“astern.” This connects the stators of the alternator 
and motor for correct direction of rotation. (2) Ener- 
gise the alternator field with double normal excitation. 
(3) When the instruments indicate that the motor and 
alternator are at approximately synchronous speeds, 
excite the motor and reduce the paca excitation 
to normal. The propeller will now be running at 
approximately one-quarter speed and further speed 
adjustment is made as required. These operations are 
carried out by means of three levers, interlocked to 
ensure correct sequence of operation, or alternatively 
by a single handwheel on which all the operations are 
carried out in the correct sequence. To reverse direc- 
tion, the three levers or the handwheel are brought to 
stop, the direction switches changed and the sequence 
repeated. The only variation in this method is that 
in some recent equipments the alternator field is not 
switched off in the stop position and the direction 
switches must, therefore, be suitable for operation 
under load conditions. 

One of the drawbacks of this system is the necessity 
for super-excitation of the alternator during maneuv- 
ring, as it requires auxiliary direct-current power being 
available at all times to supply the extra current. In 
a typical 13,000 shaft horse-power equipment, the 
normal excitation is of the order of 27 kW (330 amperes 
at 82 volts). During manceuvring, this becomes 107 kW 
(660 amperes at 163 volts), and when the field windings 
are cold may reach 750 amperes, or 122 kW, but it is, 
of course, only a short-time demand—say, three or 
four seconds—on a simple manceuvre up to about two 
minutes on a full-speed reversal. 

The chief variation between one equipment and 
another is in the method of obtaining the extra excita- 


tion and methods are by no means standardised. 


Systems which have been used comprise the following:— 
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(1) Three-wire direct-current system. This was practi- 
cally standard at ong time in United States schemes. 
The three-wire system is used for ship’s auxiliaries, 
220 volts across the outer wires for power purposes, 
and 110 volts to the mid-wire for lighting, etc. For 
super-excitation the field was connected to the outers 
and for normal running it was transferred to the mid- 
wire. (2) Variable-voltage exciter. (3) Booster. If 
the ship system is 110 volts, it is boosted to 220 volts 
when manceuvring, but if the system is 220 volts a 
negative booster is employed to reduce the voltage for 
normal running. A variation of method (3) comprised 
the use of a three-wire balancer set with direct-coupled 
boosters making a four-unit set. It was used in the 
twin screw equipment of the s.s. Strathnaver and 
Strathaird, in which the auxiliary direct-current supply 
was 220 volts. The balancer provided 110 volts for 
motor excitation and the boosters gave the required 
excitation for the alternators. 

Recent Installations in the United States.—Outstand- 
ing, not only in the turbo-electric field, but also in 
relation to marine propulsion in general, is the equip- 
ment of United States tankers of which the s.s. J. W. 
Van Dyke is the prototype. Built for the Atlantic Refin- 
ing Company in 1938 to the requirements of their con- 
sulting engineer, Dr. Lester M. Goldsmith, their per- 
formance represents a distinct advance in marine 
propulsion and several sister ships are now in operation. 
Particulars of the hull are as follows :—Displacement, 
23,898 tons ; length, between perpendiculars, 520 ft. ; 
breadth, moulded, 70 ft.; draught, 29 ft. 6 in. ; block 
coefficient, 0-780 ; designed speed, 13-25 knots. 

As a result of tank tests at Hamburg and at the 
Washington Model Basin it was decided that approxi- 
mately 5,000 h.p. would be required and steam at 
600 Ib. per square inch and 825 deg. F. was decided 
upon as affording the greatest economy. The third 
ship of this series, the s.s. E. J. Henry, has a steam 
temperature of 910 deg. F. A major consideration was 
that of rapid discharge of cargo and electrically-driven 
pumps of approximately 1,000 h.p., having a total 
rated capacity of 10,500 gallons per minute, are 
provided. Special precautions were taken in the 
layout to prevent impure water entering the boilers, 
drained water subject to the possibility of contamina- 
tion being re-evaporated. The turbines are arranged 
for three bleed stages. Three turbine-driven boiler- 
feed pumps are provided, though only one is required 
i normal operation, and the exhaust from this is 
returned to the second bleed stage. Boilers are of the 
straight-tube header type with air preheater but 
without economisers. 

The results obtained from the log of voyage No. 12 
of the s.s. J. W. Van Dyke are as follows :—Shaft 
horse-power, 5,080 ; total steam per shaft horse-power 
hour, 8-92 Ib. ; percentage of total heat from fuel to 


shaft, 22-7 per cent. ; total fuel per shaft horse-power- 
hour, 0-591 lb.; percentage of fuel for auxiliaries, 
13-3 per cent.; fuel per shaft horse-power-hour for 
propulsion only, 0-512 lb. 

The auxiliary direct-current generating sets are 
electrically-driven from the main propulsion generator 
from 60 cycles down to approximately 52 cycles per 
second, when the speed governor of the auxiliary steam 
turbine opens up and the auxiliary turbine takes over. 
The equipment is designed to incorporate modern 
power station practice, and complete automatic com- 
bustion control is provided, including superheat control. 
This is so effective that, as proved by chart recordings, 
the superheat temperature actually drops when load 
is reduced. The turbo-alternator is rated 4,600 kW, 
60 cycles, 2,300 volts and 3,600 r.p.m. The turbine 
is of the impulse type, fifteen stages with bleeding at 
the third, seventh, and twelfth, and has a speed range 
of from 900 r.p.m. to 3,780 r.p.m., with corresponding 
propeller speeds of 22-5 r.p.m. to 94-5 r.p.m. The 
turbine reduction gear unit and generator are mounted 
on a fabricated frame, the top of which spans the 
rectangular condenser housed between the frame sides. 

The electric controls have been simplified by com- 
bining reversing and field control in one lever so that 
for operating the line contactors and field switching 
only one lever is used, and this is interlocked with the 
speed levers. Contrary to usual practice, an extra lever 
is provided for emergency use, which works directly 
on a throttle valve, and this permits hand control up 
to 75 per cent. of full speed. The condenser is of the 
divided type, so that, in case of a leaky tube, either 
side can be isolated and the tube plugged, with only 
slight loss of vacuum and without interruption of 
power. 

Excessive weight has often been held as one of the 
disadvantages of electric drive, and, while this may 
have been true in the early days, the use of welding 
and fabrication generally has had a very marked effect. 
The following figures for this installation are, therefore, 
of special interest :—turbo generator, 40-5 tons; 
propeller motor, 48 tons; air coolers and fans, 2-75 
tons ; control gear, 3-5 tons. The total weight (wet) 
of the complete power plant and auxiliaries is 405 tons, 
equal to 0-08 ton per shaft horse-power, which com- 
pares favourably with either geared turbine or Diesel 
drive. Stopping tests in the fully-loaded condition 
gave a time of 5-08 minutes from full speed to all way 
off the ship, and the distance travelled was 0-40 nautical 
mile. 

Consideration may now be given to the U.S. Mari- 
time Commission single-screw tanker, type T2-SE-Al, 
of which 438 were built during the 64 years ending in 
June last. Although modelled on similar lines to the 
J. W. Van Dyke, important changes, due to wartime 
restrictions, had to be introduced. For instance, the 








available supply of special steels for such a large 
programme had to be taken into consideration and this 
influenced the choice of steam conditions, with a 
consequent reduction in efficiency as compared with 
the prototype. The turbo-generator rating is 5,400 kW, 
3,715 r.p.m., 10 stages, 2,370 volts, 62 cycles per 
second, and steam conditions 435 Ib. per square inch. 
720 deg. F. at throttle valve. The synchronous pro- 
pulsion motor is of 6,000 shaft horse-power and 90 
r.p.m. normal rating, but suitable for continuous duty 
at 6,600 shaft horse-power and 93 r.p.m. The turbo- 
generator set of a United States troopship of 6,600 shaft 
horse-power is shown in Fig. 1, opposite. The air cooler 
is mounted on the top of the generator with flanking 
connecting ducts. 

It speaks well for the liberality of the design of all 
the items comprising this equipment—namely, the 
boilers, steam turbine, alternator, motor, and control 
gear—to record that to meet wartime conditions many 
of these ships are running continuously at 8,000 shaft 
horse-power. Operation is by the standard method 
already referred to, and excitation is obtained from one 
of the 75-kW exciters coupled in tandem with each of 
the two 525-kW auxiliary direct-current turbo-genera- 
tors, thus providing one standby exciter set. Opinions 
differ as to the necessity for arranging means for the 
automatic extinction of fire in the alternators and 
motors and British practice is not to make this pro- 
vision ; it is, however, the American rule and also that 
of some Continental firms. In these particular equip- 
ments carbon dioxide is released and the field switch 
opened in the event of a fire in the windings. A 
method of arranging the cooling system in regard to 
the propulsion motor is illustrated in Fig. 2, opposite, 
which shows the 4,000-shaft horse-power propulsion 
motor of a United States Coast Guard cutter. The two 
air coolers are mounted on the top of the motor frame, 
one at each side. Air taken from the motor room 
passes through the machine and then returns directly 
through the air coolers into that room. Another method 
of arranging the cooling can be seen in Fig. 3, which 
shows the propulsion turbo-generator, also of a United 
States Coast Guard cutter, of 4,000 shaft horse-power. 
The generator air-cooler is mounted in the structure 
below the generator; the control board is in the 
background. 

Developments in Germany.—Pre-war Germany dis- 
played a strong tendency towards Diesel-electric 
machinery with alternating-current transmission and 
was definitely electrically-minded in her approach to 
propulsion matters. This trend was stated to be on 
the technical grounds of greater efficiency, but there 
were also other considerations. In the first place, 
orders were directed according to the district or factory 
it was desired to employ and, in the second place, edicts 
were issued that her merchant seamen were to have a 
regulated amount of leisure time while their ship was 
in port. The multiple-unit Diesel-electric plant, and 
to a lesser extent the turbo-electric plant, permitting 














TABLE III. 
Gneisenau, | Scharn- | Potedam, 
—— Voyages , . oyages 
es, . eRe 
Displacement, tons mean ..! 22,600 22,900 | 20,440 
Speed at sea (average), knots j 19-82 20-0 19-7 
Engine power, mean shaft | 
horse power ..| 22,000 22,600 | 18,700 
Days at sea .. ve sia 232 227 } 154 
Boiler oil consumption | 
(total), tons 4 ..| 38,439 36,619 37,882 
Boiler oil at sea, tons .-| _ 30,319 33,603 35,623 
Boiler oil at sea, tons aday ..| 156-7 147-9 154-05 
Boiler oil, Ib. per 8.h.p.-hr. 0-65 0-605 0-755 
Boiler oi] at sea, lb. per hr. 
0-069 0-065 





Deadweight x speed, tons ~ | 
knots | 





as they did the shutting down of one unit for mainten- 
ance purposes without appreciable loss of speed, enabled 
this to be achieved. For instance, in a four-unit equip- 
ment, 91 per cent. speed can be got from three units 
while the fourth receives attention. 

It is interesting to recall that in 1935 a large-scale 
experiment was carried out by building three similar 
ships, the Potsdam, Scharnhorst, and Gneisenau. The 
last mentioned had geared turbines and the other two 
were turbo-electric. The equipments have been fully 
described elsewhere and comparative operating results 
have also been published. Each main propeller motor is 
rated at 13,000 shaft horse-power, 130 r.p.m., and the 
turbo-generators and motors, contrary to normal 
practice, are constructed for an overload of 25 per cent. 
Steam conditions are 750 Ib. per square inch at 842 deg. 
F., except that, on the Potsdam, which has Benson 
boilers, the pressure is 1,200 Ib. per square inch. The 
Gneisenau and Scharnhorst both have Maierform hulls, 
but the Potsdam is of entirely different form, having a 
bulbous bow. The mean operating results for the year 
1937 were as shown in Table III, on this page. 
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French Ships.—Although French installations are by 
no means numerous, they include the impressive, if 
ill-fated, Normandie: in her day the largest and most 
powerful liner afloat and, at that time, the holder of the 
Blue Riband for the fastest Trans-Atlantic crossing, 
with an average speed of 29-94 knots from east to 
west and 30-31 knots for the return journey. During 
this trip condenser trouble necessitated one set having 
to be shut down, with a reduction in speed of only 
2 knots; an operation which took three minutes to 
accomplish and which would have been quite impossible 
with geared-turbine drive. 

The plant consisted of four turbo-alternators each of 
33,400 kW and 2,430 r.p.m., and if we add to these the 
auxiliary generating plant totalling 13,000 kW, we 
have a floating power station with a total of nearly 
150,000 kW. The four propeller motors were each 
rated at 40,000 shaft horse-power at 243 r.p.m. and 
6,000 volts. At reduced speeds, such as would be 
required on winter schedules, one turbo-generator can 
drive two shafts, so that two turbo-generators can be 
shut down, with a corresponding economy of the order 
of 8 per cent. to 10 per cent. Under these conditions 
the stationary sets can be overhauled, thus reducing 
lay-up periods to a minimum. Steam was supplied by 
water-tube boilers at a pressure of 400 lb. per square 
inch and a temperature of 680 deg. F. 

The turbine had two cylinders, the high-pressure tur- 
bine having 13 stages, antl the low-pressure turbine 
was of double-flow design with three stages in each 
section. The rotor shafts were particularly stiff, their 
critical speeds being 30 per cent. above the maximum 
running speed. Five tandem motor-driven exciter 
sets, with a separate exciter for each motor and alterna- 
tor, left one set as a standby. During trials, a maxi- 
mum speed of 32-2 knots with 165,000 shaft horse- 
power at a displacement of 68,000 tons was recorded, 
and fuel consumption on her maiden voyage was 
stated to be 0-71 Ib. per shaft horse-power hour for all 
purposes. In succeeding voyages an ave of 
0-649 Ib. per shaft horse-power hour, corrected to a 
calorific value of 19,000 B.Th.U. per pound of fuel oil, 
was achieved. 

(To be continued.) 





NOTES ON NEW BOOKS. 


Alternating-Current Motors and Control Gear. By C. H. 
Ciacpe Cooke, A.M.I.E.E., A.I.Mech.E. Crosby 
Lockwood and Son, Limited, 20, Tudor-street, 
London, E.C.4. [Price 5s. net.] 


So many books have been published bearing titles 
not greatly different from the above that the most 
useful introductory remark to this notice will —s 
be that this is not another treatise on the design of 
alternating-current motors. Its subject is the selection 
of the most suitable type of motor for any particular 
service, together with instructions on installation 
and maintenance. The book is intended for wiremen, 
apprentices and students and is of a comparatively 
elementary character. As the majority of industrial 
drives employ alternating-current motors, a treatise 
specifically confined to them is justified, but a large 
part of the information given about foundations, 
lining-up, belt-drives, and other practical matters 
applies equally to direct-current motors. A description 
of the characteristics of the various types of alternating- 
current motors is given. The fact that this is in some- 
what general terms is probably inevitable in a book 
of this class, but some of its users may not understand 
such statements as that the crawling of induction 
motors is primarily due “to the seventh harmonic 
in the voltage wave.” A detailed treatment of this 
matter would be outside the scope of this volume, 
and such information as is given may encourage users 
to consult more advanced treatises. The author 
specifically states that the book “is not intended to 
supplant any other form of practical or theoretical 
study.” A section which is likely to be found widely 
useful is devoted to fractional horse-power motors. 
The use of these appliances is becoming so widespread, 
both in domestic and industrial applications, that the 
type of reader catered for is likely often to meet them 
in practice. Although there are books specially con- 
cerned with motors of this class, they are, in general, 
dealt with rather briefly in treatises of wider scope. 
A further section of the book which may be specially 
commended is concerned with low power factor, its 
economic aspect and the various means of correction. 
Two chapters deal clearly with the various types of 
starters, control gear and protective devices. This 
volume was first published in 1939 and the present is a 
revised edition, but no indication is given of the 
nature of the revision. 





CONTROL OF TEXTILE BaGcs.—The Minister of Supply 
has issued the Control of Textile Bags (No. 2) Order, 1946 
(S.R. & O. 1946, No. 83, price 1d.). The definition of a 
textile bag in the (No. 1) Order is amended to exclude 
sand bags, which are now released from control. 
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AERONAUTICS. 


571,741. Supercharged Aircraft Engine. The Bristol 
Aeroplane Company, Limited, S. W. Mansell, and F. C. I. 
Marchant, of Bristol. (3 Figs.) March 2, 1944.—The 
engine is of the air-cooled type having the cylinders 
arranged in rows with the cooling air flowing across 
the rows. The supercharger is usually mounted behind 
the engine and the induction ports face the supercharger. 
Hence the exhaust system will normally be disposed 
ahéad of the rows of cylinders, and consequently the air 
for cooling the engine comes into contact with the exhaust 
system before it passes over the cylinders, thereby 
impairing the cooling effect. It is an object of the 
invention to avoid this difficulty. The supercharger 7 
is at the rear of the engine, which is of the sleeve-valve 
type, so that the inlet and exhaust ports of each cylinder 8 
are disposed diametrically opposite to each other. In 
the present arrangement, the exhaust ports are towards 
the rear of the engine and the induction ports towards 
the front. The engine is enclosed in a cowl"9, and after 
flowing over the engine cylinders, the cooling air is 
discharged from the rear edge of the cowl through an 
opening 12 between it and the engine nacelle 11. Part 
of the cooling air entering the cowl passes into an air- 
intake for the carburettor and thence to the supercharger 
7. The exhaust system of the engine consists of an 
exhaust pipe for each cylinder which leads directly to the 
opening 12. In this way the exhaust gases are discharged 
from the cowl along with the cooling air and assist in the 
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(371,741) 





propulsion of the aircraft. 


The gases leaving the super- 
charger 7 pass radially through the duct 16 and thence 


to the leading-edge of the cowl. At the leading-edge 
of the cowl the duct 16 passes from the outside of the 
cowl to the inside, where it branches into a pair of con- 
duits 22 each of which curves round the inside of the 
mouth of the cowl to diametrically opposite points. The 
conduits 22 are each connected with a duct 23 which 
extends radially inwards to a second engine-driven super- 
charger 24. Each conduit 22 incorporates a _heat- 
exchanger which lies within a fairing 26 built on to the 
inner surface of the cowl and extending completely 
around the cowl mouth. The fairing adjacent each heat 
exchanger is provided with an entry at its rear edge and 
an exit at the outside of the cowl in a zone of low pressure. 
With this arrangement part of the cooling air entering 
the cowl mouth is diverted into the entry and, after 
passing through the heat-exchanger in the opposite 
direction to the general flow of the cooling air through 
the cowl, is discharged from the exit. The heat-exchanger 
is provided to reduce the temperature of the induction 
gases before they enter the supercharger 24. The 
delivery side of the supercharger 24 is connected with 
each cylinder by a reverted induction pipe 21. As the 
exhaust system is located behind the cylinders, it does 
not impair the cooling effect of the air passing through 
the cowl. The induction gases throughout their passage 
are maintained at a low temperature by the cooling air. 
( Accepted September 6, 1945.) 


PUMPS. 

571,859. Reciprocating Pump. Greenwood and Batley, 
Limited, of Leeds, and J. C. M. MacLaglan, of Leeds. 
(1 Fig.) October 26, 1943.—The invention aims at 
reducing friction and wear in an eccentric-driven plunger 








ee 
pump with provision for varying the plunger stroke 
The pump plunger 1 is spring loaded to Maintain con. 
tact with the cam lever 4. This lever is Pivoted On a 
pin carried by a ring 6, which is concentric With the 
axis of rotation of the eccentric 8, and the lever ig Pinned 
to the eccentric at 9. The end of the plunger is PeCesse;| 
to house freely a ball 11, which bears on the cam lever. 





The latter is grooved to form a channel 12 for guiding 
the ball, which thus affords a rolling contact between the 
plunger end and the lever 4, greatly reducing friction 
and wear between the plunger end and lever. In addition, 
the side thrust on the plunger 1 is reduced, producing 
a similar reduction of wear between the plunger and 
itscylinder. (Accepted September 12, 1945.) 


MISCELLANEOUS. 


571,387. Packing Gland. N. B. Newton, of Acton. 
(3 Figs.) January 6, 1944.—The gland is intended for 
use in hydraulic shock absorbers which are required to 
retain fluid against a widely variable pressure range, and 
aims at overcoming the difficulty that whereas a gland 
packing which is responsive to low pressure is soon 
damaged when subjected to high pressures, a gland 
packing which is responsive to high pressures is inefficient 
at low pressures and permits too much leakage. A cup- 
shaped metal housing 10 contains a high-pressure gland 
consisting of a pair of square-section gland packing rings 
12 of synthetic rubber, separated by a metal spacing 
washer, and each loaded with a toroidal tension spring. 
At the outer end of the housing is a metal plug 14 forming 
a guide bush for the piston rod and secured by a ring 16. 
The plug serves both to clamp the packing rings and to 
separate their peripheral pressure surfaces from the 
leakage sealing zone at the ends of the rings. The plug 
has a longitudinal through-passage 14a which transmits 
load pressures to the space behind the plug and to the 
peripheral pressure surfaces of the packingrings. Within 
the plug is an internal annual groove 146 from which lead 
radial passages 14c communicating with an annular 
groove 10a in the housing 10. From this groove, in 
turn, lead radial passages 10b communicating with a 
space 18 between the outer sleeve and the cylinder 11, 
and the space 18 is in communication with a reservoir 
at the other end of the shock absorber, and therefore 
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under low pressure. The radial passages 14c and the 
through passage 14a are not in communication with each 
other. The plug 14 has an extension lip 14d to reduce 
leakage back to the groove 10a. In operation, the high- 
pressure gland packings 12 are subject to full pressure 
within the shock absorber by reason of the through 
passage 14a, but are relieved of the full leakage pressure 
which passes from the groove 14 to the space 18 through 
the several passages and grooves 14c, 10a and 10b. 
Owing to the relatively high temperatures which are 
likely in a shock absorber, even if the absorber is water 
cooled, the gland rings become remoulded in situ and 
bond to the spacing washers. This reduces the effective- 
ness of the toroidal spring, as it restrains inward move- 
ment if wear of the rubber occurs. To reduce this effect 
the inner peripheral sealing surface of each ring is set 
back slightly from each end face by a squared recess 
at the pressure side and a bevel at the other side. This 
formation tends to ‘hold back pressure in the outward 
direction but permits the return of any leakage fiuid. 
(Accepted August 22, 1945.) 
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FLOATING DRYDOCKS FOR 
THE UNITED STATES NAVY. 


Ar the outbreak of the war with Japan, the 
United States had three naval bases on its Pacific 
coast situated respectively at Puget Sound, Seattle ; 
Mare Island, in San Francisco Bay ; and San Diego, 
close to the Mexican border. The Puget Sound 
yard could dock battleships, and that at Mare Island 
could dock cruisers, but San Diego was an operating 
base rather than a naval yard; it had a floating 
drydock suitable for destroyers. The main bases 
in the Pacific were Pearl Harbour in the Hawaiian 
Islands gnd Manila in the Philippines. There were 
also outlying naval stations at Midway Island, Wake 
Island, Guam, and some others. Pearl Harbour 
was claimed to be the most powerful naval outpost 
in the world. It was realised by naval authorities 
that, in the event of war with Japan, both Manila 
and Guam might be occupied by the enemy. They 





The seriousness of the condition which had been 
created by the Japanese attack on Pearl Harbour in 
December, 1941, was at once realised and an exten- 
sive programme of floating drydock construction 
was put in hand that month. The pre-war floating 
drydock equipment of the United States Navy was 
not extensive, although the importance of self- 
contained units of this kind, which could operate 
with a fleet, had been pointed out by technical 
advisers some years earlier. Two floating drydocks 


.of 18,000 tons lifting capacity were authorised in 


the year 1900. One was towed to Manila in 1905 
and was in use until the Japanese captured the base 
early in 1942, when it was sunk by the retiring 
American garrison. The other was first stationed 
at the New Orleans naval base, but, in 1940, it 
was reconditioned and transferred to Pearl Harbour. 
It was damaged in the attack on December 7, 1941, 
but was later repaired and was in service throughout 
the remainder of the war. The only other floating 
drydock which appears to have been in service when 
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are both within some 1,300 miles of the main 
Japanese naval base at Yokosuka, near Yokohama, 
but Guam, which lies almost in. the middle of the 
Japanese mandated islands, is 5,000 miles from 
Pearl Harbour, and Manila is some 7,000. 

The events of the war justified the opinion that 
Manila and Guam might be lost, but even before 
these ports were cut off it was realised that docking 
facilities for damaged warships were entirely inade- 
quate for the requirements of a major naval war. 
It was not to be expected that Pearl Harbour, even 
after it had been reconditioned, could deal with 
more than a small part of the demands, and although 
the Pacific coast yards were available these were 
situated at great distances. San Francisco is more 
than 2,000 miles from Manila, and the Panama 
Canal, through which Atlantic port facilities might 


be utilised, is nearly 4,700 miles away. Any hopes | 


that the 50,000-ton floating drydock at Singapore 
might be utilised, as well as the naval yards in the 
Dutch East Indies, were quickly destroyed by the 
early spectacular Japanese advances. The result 
of these conditions, was that in the early part of the 
war, all Pacific Coast shipyards were overloaded 
with repairs and normal maintenance work was 
greatly hampered. 





Apvance-BasE Dock in SERVICE. 


war broke out was one of 2,200 tons lifting capacity 
which had been built in 1934. This was to some 
extent an experimental model. It was provided 
with gates, so that it could be pumped out after 
docking a ship and had not to be raised so high out 
of the water as is necessary for a dock of conven- 
tional type. It was so successful that a model, of 


| the same type to dock battleships was designed, but 


the necessary funds to enable it to be built were 
never voted. The threatening situation in the 
Pacific in 1940 and 1941, with its indication that the 
United States Navy might have to operate in 
strength in distant waters, led to the placing of 
orders for a 3,000-ton floating drydock of ship form, 
suitable for towing long distances, and for three of 
normal type intended for use in established harbours. 
None of these docks, however, was in service when 
the Japanese attacked Pearl Harbour. 

The incident of the battleship docks for the 
construction of which funds were refused, furnishes 
a striking illustration of the change in the mental 
attitude of governments which is induced by the 
outbreak of war. Failure to provide the relatively 
small sum necessary to build this important proto- 
type model was followed, after the Pearl Harbour 
attack, by the adoption of a floating drydock pro- 





gramme which has cost 700 million dollars. Six 
main types of drydock were covered by the pro- 
gramme. Three of these are of steel construction 
and are known, respectively, as Advance Base 
Section Docks, Three-Piece Docks, and Auxiliary 
Repair Docks. The fourth type is built of timber 
and the fifth of reinforced concrete, the sixth type 
being made up of an assemblage of steel pontoons. 
The docks were constructed by 23 firms in 28 yards, 
and it is of interest to note that none were built in 
established shipyards, as the whole shipbuilding 
capacity of the country was occupied in the building 
of naval and mercantile vessels. Most of the steel 
docks were built by constructional-steelwork firms 
and the whole programme, which was substantially 
completed in 1944, was spread over the Atlantic, 
Pacific and Gulf of Mexico coasts. Some docks 
were built as far inland as Pittsburgh. No informa- 
tion is available about the numbers of each type of 
dock which was constructed, but in connection with 
the Congressional inquiry into the Pearl Harbour 
disaster, Admiral King has stated that, at the end 
of the war, the United States Navy had 152 dry- 
docks. It may be taken as certain that the majority 
of these were of the floating type. 

The whole drydock building. scheme was in the 
hands of the Bureau of Yards and Docks of the 
United States Navy, the engineering and super- 
visory part of the work falling on the Civil Engineer- 
ing Corps, which is the naval officer section of the 
Bureau. The Chief of the Bureau, who also acts 
as head of the Civil Engineering Corps, is Vice- 
Admiral Ben Moreell, and the Assistant Chief, 
Rear-Admiral L. B. Combs. The work of the 
Bureau is divided into six sections, each dealing 
with some aspect of the work, such as planning 
and design, construction, docking facilities, etc. 
All types of floating drydock were designed under 
the supervision of the yards and dock staff of 
the Bureau; plans for the sectional and three- 
piece steel docks, and many of the timber docks, 
were prepared by Frederic R. Harris, Inc., and by 
Construction Management, Inc., both of New York. 
Plans for some of the timber docks were prepared 
by Crandall Dry Dock Engineers, of Boston. The 
Maryland Dry Dock Company, of Baltimore, de- 
signed a dock which was constructed for use at 
their own yard. All concrete docks were designed 
by the Bureau. In the early stages of the pro- 
gramme, the docks were built on a cost-plus basis, 
but later, when experience had been gained, they 
were contracted for at fixed prices. 

As the whole purpose of this drydock programme 
was to enable naval operations to be carried on 
many thousands of miles from the American coast, 
the question of transport of the docks to site was a 
major consideration. It was not thought likely 
that the docks would have to be moved frequently 
once they had arrived within the area of opera- 
tions, and this assumption proved to be correct. 
Movable repair bases were established at sites as 
well protected as could be found, but situated © 
within the combat area. At these, temporary repairs 
were undertaken to enable a seriously damaged 
vessel to proceed to a major naval base, but in 
many cases it was possible to repair a vessel com- 
pletely at the floating base so that she could be back 
in service in a few weeks: or even days. A general 
consideration of the conditions led to the decision 
that none of the docks should be self-propelling. 
Any such arrangement would have increased their 
cost and size, involved more maintenance and 
required larger crews. In view of the long tows 
which had to be undertaken, however, most of the 
docks had ship-form hulls and the interesting 
feature of hinging the wing walls was introduced 
for the larger docks. During tow, the walls were 
folded down on to the deck, thus greatly reducing the 
wind resistance. Some of the docks are entirely self- 
contained, but others are designed to operate in 
conjunction with barges or a shore establishment. 

The larger docks of the programme, the Advance 
base Sectional Docks, were built in two sizes, each 
being made up of an assembly of sections of similar 
type. For the largest docks, the dimensions of 
the sections are 256 ft. by 80 ft., and each section 
forms, in itself, a floating dock capable of lifting a 
vessel of 10,000 tons. (The weights quoted in this 
article are long tons.) The complete docks consist 
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of ten sections, assembled with a 3-ft. space between | 
the units, giving an overall effective length of | 
827 ft. over the keel blocks. Outriggers extend the 
available working length at each end by 50 ft., | 
resulting in a total overall length of 927 ft. and a| 
nominal lifting capacity of 100,000 tons. The| 
smaller sectional docks were made up of seven | 
sections, each 240 ft. by 101 ft., providing a dock | 
725 ft. long or, with outriggers, 825 ft. long. The | 
seven-section docks have a neminal lifting capacity | 
of 55,000 tons. The larger type, described as battle- | 
ship docks, have a clear width between wing walls of 
140 ft., the corresponding dimension for the smaller 
cruiser docks being 120 ft. Actually, these cruiser 
docks are capable of accommodating many battle- 
ships, and can also be utilised by aircraft carriers. 
The larger vessels of this class have a deck width 
greater than 120 ft., but the wide flight-deck is high 
enough to clear the wing walls of the dock. As will, 
no doubt, be obvious, docks of smaller capacity may 
be made up by joining a smaller number of sections 
than the permitted maximum. A full-size ten- 
section battleship dock servicing two vessels is | 
illustrated in Fig. 1, on page 145, and a similar | 
dock during assembly is shown in Fig. 2, annexed. | 
Eight sections are in position and it will be clear | 
that the dock is incomplete, as the crane has not | 
yet been provided on one of the wing walls and the | 
foot-bridge which facilitates communication be- | 
tween the wing wails is not in place at the distant | 
end. The additional view of one of these docks, | 
given in Fig. 3, shows the outrigger extension | 
lengthening the operating deck area. This feature | 





can also be seen at the distant end of the dock | 
illustrated in Fig. 1. 

The general arrangement of the individual | 
sections will be understood from Figs. 4 and 5, on | 
page 156, each of which shows two sections con- | 
nected together in the early stages of assembling a | 
dock. Fig. 5 clearly shows the connecting foot- | 
bridge between the wing walls, which has already | 
been referred to in connection with Fig. 2. The | 
sections are connected by heavy welded splice | 
plates, which join the wing walls at the top and | 
sides and horizontally at the deck level. In case 
of damage to the pontoon of one of the sections, | 
it can be cut loose from the wing walls and adjacent | 
pontoons, submerged a little, and floated out. | 
It may then be drydocked in its own dock for | 
repair. Fig. 7, on page 156, shows one of the dock | 
sections, together with a service vessel, docked in 
one of the advance-base docks. The sections were | 
towed individually to the advance bases, usually | 
by Liberty ships. As already mentioned, the wing | 
walls are hinged so that they can be laid down | 
on the deck during towing and they are shown in| 
that position in Fig. 6, on page 156, which is an | 
illustration of one of the sections in tow in a convoy. | 
The walls of a section weigh more than 400 tons | 
each, and the method to be employed in raising | 
them into position on site required careful considera- | 
‘tion. The original plan was to flood one end of 
the pontoon section, submerging it in a tilted posi- | 
tion, so that one of the walls floated upwards | 
could be secured in its working position, the opera- | 
tion then being repeated for the other wing wall. | 
This procedure has been followed successfully, but | 
it requires almost complete submergence of the | 
section and the crew have to work aboard under | 
conditions comparable with those in a submarine. | 
A simpler and more rapid method of raising the | 
wing walls has now been developed and is in use ; | 
it employs two pairs of 100-ton hydraulic jacks, | 
two pairs of 500-ton hydraulic jacks, and two jacking | 
columns, to raise each wall. 

Fully-revolving cranes are carried on rails on 
top of the wing walls, as can be seen in Figs. 1, 2, 
and 3. These are used for all necessary lifting 
operations in connection with ship repair and are also 
employed in joining the dock sections into a single 
unit at the site. They are assembled at the drydock 
building yard as a deck load and are transferred to 
the top of the wing walls when the sections are being 
connected together. This operation demands skill 
and judgment, especially if the weather and the 
state of the sea are at all unfavourable at the time. 
The procedure followed is to assemble two or more 
sections and then to bring the section carrying the 
crane into position. This latter section is then 
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pumped out so that it stands high out of the water | 
and, at the same time, the connected sections are | 
submerged until the rails on the wing walls come | 


into line with those on the deck of the section 
carrying the crane, which is then moved on to the 
wing wall of the assembled dock. This operation, 
which is simple to describe, is one requiring great 
care and discrimination, but it has been carried out 
successfully by crews newly trained for drydock 
work. As the load moves over on to the dock a 
regime of careful balancing by pumping out some 
compartments and flooding others has to be followed. 

It has been mentioned that none of these floating 
drydocks was constructed by shipbuilding firms 
and that many were built farinland. An interesting 





Batriesuie SectionaL Dock WITH OUTRIGGER EXTENSIONS. 


example of a combination of these procedures was 
the building of 10,000-ton sections by the Pittsburg- 
Des Moines Steel Company, at Pittsburg, Pennsyl- 
vania. The sections after completion had to make 
a 2,000-mile journey down the Ohio and Mississippi 
Rivers for delivery in the Gulf of Mexico. Trans- 
port was entrusted to a commercial towing company 
and the journey involved passing through 51 locks, 
It is the practice on these rivers to push barges and 
other vessels instead of towing them, and this 
procedure was followed with the dock sections. 
As the channel for a large part of the route has a 
depth of only 9 ft. to 10 ft., the dock sections had to 
float very high in the water and the towing knees 
on the “ tugs ” were not high enough to engage the 
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sections. A 28-ft. wide barge was accordingly 
tied alongside the sections, the “tug” pushing 
onthe barge. This arrangement gave a total overall 
width of 108 ft., but all the sections were passed 
through the 110-ft. locks without untoward inci- 
dent. The height to which the dock sections could 
be loaded was limited by bridge clearances, but they 
were able to pass down the rivers with the wing 
walls in the folded-down position. Some of the 
ancillary equipment was carried on barges. 

A shipyard was established on the Ensworth 
Back Channel at Neville Island, on the Ohio River, 
at which prefabricated sections, built at the com- 
pany’s Pittsburg shops, were assembled. The 
maximum weight of section was 35 tons and some 
were as large as 30 ft. wide by 52 ft.long. Transport 
was both by road and rail. The prefabricated 
parts were largely of welded construction. Crawler- 
type cranes were provided at the assembly yard 
to handle the parts. As the channel alongside 
which the dock sections were built was narrow, 
they had to be launched sideways. The assembly 
yard, which had to be above high-water level in the 
Ohio river, was situated on ground with a slope 
of about 14 in. per foot. A series of double runner- 
ways, 10 ft. apart, was laid down, and the sections 
were built on cribbing made up of 12 in. by 12 in. 
timbers laid between the ways. Some of this 
had a height of 15 ft., the arrangement permitting 
the sections to be built on a level plane. Launching 
was accomplished by means of four cradles. These 
were floated out on the water and hauled up on the 
ways under the completed dock section, which was 
then lowered on to them by knocking out wedge 
blocks which formed part of the cribbing. In view 
of the steep slope and the narrow channel, special 
snubbing arrangements were necessary. Trenches 
4 ft. deep, were dug between each of the ground 
ways and in these cables were laid to which 6 in. by 
6 in. timbers, 3 ft. long and 3 ft. apart, were 
attached. The cables were dead-ended at the timber 
nearest the river. At the other end, the cables 
were led back along the surface of the ground and 
attached to the river side of the dock section. 
After the timbers and cables were in place, the 
trenches were filled with earth and tamped. When 
the cradles were released, and the whole assembly 
moved down the launching ways, the buried timbers 
were ripped out of the ground, commencing from 
the top row, and thus exercised a powerful braking 
effect. 

In constructing the dock sections, the lower 6 ft. 
of each wing wall was erected in a vertical position 
while the section was on the building slip. This 
assured accurate setting, as levelling instruments 
could be used to place the supporting points which 
had to be located within a tolerance of } in. across 
the deck. The remaining parts of the walls were 
built in a horizontal position after the sections had 
been launched and taken to the fitting-out wharf. 
This wharf was built at an elevation corresponding 
to the decks of the sections when the river was at 
normal height, so that machinery and equipment 
could be run directly on board. Crawler cranes were 
installed to facilitate these operations. 

Sections for the Advance Base Docks were also 
constructed by the Pollock-Stockton Shipbuilding 
Company, at Stockton, in California. This was not 
an established shipbuilding company, having been 
constituted specially for this dry-dock work by the 
George Pollock Company, constructional engineers. 
The building plant was situated on the 33-ft. deep 
Stockton Ship Channel, some 88 miles from the 
Golden Gate entrance to the sea at San Francisco. 
As in the case of the Pittsburg-Des Moines Steel 
Company, the docks were built of prefabricated 
parts constructed at various existing plants, one, 
at Los Angeles, being some 350 miles away. The 
building yard was an interesting example of emer- 
gency arrangements. Two basins, dug by dragline 
excavators, were formed on the channel bank. 
Initially, they were 100 ft. wide and 580 ft. long, 
these dimensions being sufficient to accommodate 
two dock sections. The basins were about 25 ft. 
deep, the bottom being 18 ft. below high-water level. 
Piles carrying a timber flooring were driven in the 
bottom of the basins to support the weight of the 
dock sections. An earth berm, or bank, was left 
between the basins and the channel, and as the 





ground was impervious there was little water 
seepage. The original plan was to complete four 
dock sections in the basins and then to excavate 
the berm and float them out. When contracts for 
further sections were received, however, a timber 
gate was constructed inside the berm before it was 
removed. The gate incorporated a‘ watertight box 
girder of sufficient buoyancy to float the gate when 
water was admitted behind it. The original 100 ft. 
basins were adapted for the construction of two 
battleship dock sections in tandem, but when the 
gates were built, one of the basins was widened to 
120 ft. to accommodate cruiser dock sections. The 
earth banks of the basins were not faced in any 
way, the ground being firm enough to stand up at 
an angle of about 45 deg. 

The basins were served by 45-ton revolving cranes 
with a 45 ft. reach. One was carried on a trestle 
between the two basins and others operated on 
@racks on the outside banks of the basins. Erection 
was carried to an advanced stage before the sections 
were launched, the wing walls being built while the 
sections were in the basins. In this case, the walls 
were built vertically of prefabricated parts. In all, 
23 lifts were required for the construction of a 
440-ton wing wall. The average lift was 20 tons, but 
the heaviest was 78 tons, requiring the services of the 
cranes on both sides of the basin. After launching, 
the sections were taken to a fitting-out dock for 
the completion of the mechanical installation} the 
wing walls being lowered for towing after the 
operating jacks had been fitted. As the basin 
arrangements involved launching four dock sections 
at a time, the amount of plant installed in the 
basins depended to some extent on the relative 
state of completion of the various sections at any 
stage. Much assistance in planning erection proce- 
dure and the best form of the prefabricated parts 
was obtained from a | in 20 scale model, which was 
constructed beforehand. 

(To be continued.) 
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Engineering Contracts and Specifications. By ROBERT W. 
ABBETT. John Wiley and Sons, Inc., New York, 
U.S.A. [Price 2.20 dols.]. Chapman and Hall, Limited, 
37, Essex-street, London, W.C.2. [Price 13s. 6d. net.) 

PRACTICALLY all constructional work of any magni- 
tude is carried out by contract, and a clear under- 
standing of the fundamental factors governing the 
business, professional and legal relationships be- 
tween the principal parties involved is an essential 
part of the professional equipment of all engineers 
engaged in the control of such work; yet few, if 
any, British universities and technical colleges 
offer even an elementary course of instruction in 
the subject. Admittedly, there is no substitute 
for practical experience ; nevertheless, much of the 
groundwork can be covered by a perusal of good 
reference books and text-books, and, as compara- 
tively few non-legal volumes dealing with engi- 
neering contracts and specifications have been 
published in this country hitherto, Mr. Abbett’s 
book will help to fill a gap in technical literature and 
also to give an insight into American practice. 

The book is founded upon a course of lectures 
on contracts and specifications given by the author 
in the School of Engineering at Columbia University, 
and basic principles and methods are developed 
throughout. The introductory chapter presents a 
clear picture of the general background and is 
followed by a brief summary of the most significant 
elements of business law relating to contracts, 
sufficient to give engineers an appreciative under- 
standing of the legal considerations applying to 
constructional work. It is necessary to bear in 
mind, of course, that this section, like the rest of 
the book, is based on’ American rules, some of which 
differ from those commonly followed here. So far 
as we can judge, the opinions expressed by the 
author are sound; certainly, in many instances, 
they are identical with those held by authorities 
in this country. The clear distinctions made 
between liquidated damages and penalties for 
failure to perform, and between a valid and a 
conditional acceptance, are noteworthy in view of 
the confusion which sometimes appears to exist on 
these matters. 








One of the most informative chapters is on the 
procedure in tendering, or, to use the American 
term, bidding. This contains examples of United 
States Government and consulting engineers’ adver- 
tisements, instructions to bidders, and bid forms— 
documents which bring to light numerous features 
of interest to British engineers. Particularly notice- 
able is the care taken to provide contractors with 
as much information as possible and to obviate 
possible claims for extra work. The importance of 
these matters is rightly emphasised in the Ministry 
of Works Central Council’s excellent Report on the 
Placing and Management of Building Contracts, 
for there is no doubt that they warrant more 
careful consideration than has been given to them 
generally. Insufficient pre-contract preparation can 
seriously affect both the efficiency and the general 


}atmosphere of a job, and it is a great mistake to 


think that rush methods will produce quicker and 
cheaper results. Mr. Abbett’s analysis of unbalanced 
bids is pertinent, and his summary of suggestions 
for obtaining lower bids could well be adopted as a 
“code of practice” by engineers in some other 
countries. 

During recent years, there has been much dis- 
cussion on the relative merits of different types of 
contracts. With one exception, the several recog- 
nised forms of fixed-price and cost-reimbursement 
contracts are all described in this treatise. Com- 
petitive-bid contracts, general conditions of contract 
and contracts based on cost plus a fixed fee are 
examined in detail and illustrated by the repro- 
duction of United States Government standard 
forms, the standard agreement of the American 
Institute of Architects, and the standard form of 
the American Railway Engineering Association. 
The exception referred to above is the “ value 
cost,’’ or “‘ prime cost target ’’ contract, as it is 
sometimes called, which form was extensively 
employed by the London County Council for housing 
estates in the inter-war period and was adopted 
subsequently for a number of War Emergency 
contracts, generally with excellent results. Con- 
sidered by many here to be the best form of cost- 
reimbursement contract evolved to date, its omis- 
sion, in view of the author’s otherwise comprehensive 
survey, is difficult toexplain. 

These sections of the book, however, contain 
much valuable material and will repay careful 
study. Among the specially noticeable features is 
the absence of a maintenance clause in United 
States standard forms and the fact that, when a 
contract is entire and completion is a condition 
precedent to payment, substantial performance 
would appear to be sufficient. In regard to pay- 
ment, the impression is given that contractors are 
always entitled to interim payments, but, unless a 
clause is inserted to this effect, this is not necessarily 
so on lump-sum contracts, at least in this country. 
Mention might also have been made of the important 
fact that an engineer has no inherent or implied 
authority to order extras. Of topical interest is 
the statement that the cost-plus-percentage contract 
has been ‘‘ outlawed ”’ by the United States Govern- 
ment even during the waremergency. The thought- 
ful analysis of contracts for engineering and archi- 
tectural services deserves special mention, for 
such a comprehensive treatment of this branch 
of the subject is uncommon in textbooks. From 
the British reader’s point of view, the details given 
of current practice in the United States, though 
naturally limited in their:practical application, 
are very instructive and will make interesting 
comparison with the new edition of ‘ Professional 
Rules and Practice, and Scale of Fees,” which 
has just been issued by the Association of Consulting 
Engineers. 

Only a small part of the book is devoted to 
specifications and no attempt is made to cover the 
subject fully, the author’s aim being only to point 
out methods which will facilitate the writing of 
effective specifications. Thus limited, however, his 
treatment is a masterly exposition of the funda- 
mentals and will be most helpful to students. 
Mr. Abbett is clearly an expert on his subject. He 
is also a master of the art of simple, concise and 
lucid writing and as an introduction to engineering 
contracts and specifications, this book is a note- 
worthy addition to technical literature. 
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THE MAGNETRON AND THE 
KLYSTRON. 
By Dr. T. F. Wau, M.1.E.E. 
(Continued from page 127.) 

§ 3. Magnetron Oscillator Operating on the Nega- 
tive-Resistance Principle—Suppose now that the 
cylindrical anode of Fig. 1, page 126, ante, is split 
along its length to form two equal portions, as shown 
in Fig. 8, and let the mean pressure of these two 
sections be maintained at the value V,. The purpose 
of the large inductance shown in Fig. 8 is to screen 
the direct-current source from the oscillatory- 
current circuit. If the oscillatory circuit is tuned 
to correspond to the time of travel of an electron 
from the cathode to the anode, self-sustaining 
oscillations can be generated. In Fig. 9 (due to 
G. R. Kilgore) is shown a typical path of an electron, 
and it will be seen that this path follows, more or 
less closely, an equipotential line and the electron 
eventually reaches that section of the anode which is 
at the lower potential. This characteristic is the 
salient feature of the “ negative-resistance ” type 
of magnetron generator. Since the electron passes 
to that section of the anode which is at the lower 
potential, it follows that energy is being supplied 
to the oscillatory circuit which is‘connected across 
the two sections of the anode shown in Fig. 8. 

The mechanism of the performance of such a 
high-frequency generator is similar to that of the 
normal radio valve generator with a negative- 
resistance characteristic; that is to say, this type 
of generator may be termed a “ dynatron magnet- 
ron.” The generated frequency of such an oscilla- 
tory system is limited by the necessary time of 
travel of the electron from the filament to the anode, 
so that a magnetron operating under such conditions 
can only develop relatively moderate frequencies, 
and, in fact, for such a magnetron the time of travel | 
of the electron to the anode is greater than in an | 
ordinary radio valve on account of the looped 
nature of its path, as shown in Fig. 9. 





Consider next the path of an electron which 
leaves the filament at the moment ¢,, Fig. 11. 
During its outward journey towards the anode 
it will be accelerated by an electric field of intensity 
less than the mean value corresponding to the 
pressure V,. During its return journey towards 
the cathode, however, that is, during the time 


Fig.8. 

















§ 4. Ultra-High Frequency Oscillators or Transit- 
Time Magnetrons.—Consider now & magnetron | 
which comprises a simple cylindrical anode as shown | 
in Fig. 1, the p tential of which is maintained at a | 
value V, above the cathode potential, and let the | 
intensity H of the impressed magnetic field be | 
such that the diameter of the (approximately) | 
circular path of the electron is just about the critical | 
value, so that the emitted electron will come close | 
to the anode surface in accordance with the relation- 
ship (8), page 126, ante. In Fig. 10is shown a typical | 
path for such an electron for the condition that the | 
anode pressure is maintained constant at the value | 
V,- It will be seen that although this path is dis- | 
torted from the circular form at places near the | 
emitting filament, yet over the range of the path in | 
the neighbourhood of the anode the path is suffi- | 
ciently near to the circular form to make it permissi- | 
ble to apply the general expression (8) as a suffi- | 
ciently good approximation. | 

Suppose now that a sinusoidal pressure wave is | 
superposed across the anode and the cathode and | 
of the same frequency as that defined by expressions | 
(3) and (4), page 126, ante, viz., 

w eH | 
f= =55 | 


22 2am’ 
so that the anode pressure at any moment ¢ will | 
be defined by the graph abcde, Fig. 11. If now, 
at the moment ¢,, an electron is emitted from the 
cathode then, during the time interval from ¢, to ¢, 
the accelerating field will be stronger than the value 
due to the steady anode pressure V, and the electron 
will, in general, strike the anode and thus disappear 
from the inter-electrode space as shown in Fig. 4, 
page 126, ante. If the electron does not strike the 
anode it will return to the cathode during the time 
interval from ¢, tot, During this return journey it 
will be retarded by the electric field, but since this 
field is less intense during the time interval ¢, to ¢, 
than the mean value corresponding to V,, the loss ot 
speed during the return journey will be less than the 
speed gained during the outward journey, and the 
electron will strike the cathode with a correspond- 
ingly large amount of energy and will thus disappear 
from the inter-electrode space and may cause con- 
siderable heating of the cathode. 
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interval ¢, to t,, the electron will be retarded by 
an electric field which is of greater intensity than 
the mean value due to the pressure V,, so that it 
will lose more energy than it gained during its 
outward journey. In other words, the oscillatory 
circuit connected across the anode and the cathode 
will acquire a net amount of energy during each 
cycle of the oscillation, and consequently the opera- 
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circuit is tuned to the electron transit-frequency ag 
defined by expressions (3) and (4), the oscillating 
pressure will be self-sustained ; or, otherwise ex. 
pressed, the system becomes a generator of ultra. 
high frequency oscillations. When such a generator 
sequence has become established, the path of the 
electron will be somewhat as shown in Fig. 12, anq 
the electron may eventually reach the anode after 
having performed several such transit-frequency 
oscillations, or it may come to a standstill in the 
inter-electrode space and then begin to absorb 
energy from the oscillatory circuit. In order to 
remove such electrons from the inter-electrode 
space when they have developed harmful effects of 
this kind, special means are provided, such, for 
example, as tilting the magnetic field from the 
direction parallel to the filament. 

The arrangement described in the foregoing, in 
which the oscillatory circuit is connected across 
the anode cylinder and the cathode, Fig. 1, will 
generate ultra-high frequencies in such a circuit 
when tuned to the transit-time frequency. A much 
more satisfactory arrangement, however, is to use 
a split cylinder for the anode and to connect the 
tuned oscillatory circuit across the two half-cylinders 
as shown in Fig. 13. thus providing a form of “ push- 
pull” system. In Fig. 13, the circuit is tuned 
by means of a Lecher line,* an inductance being 
used to screen the direct-current source from the 
high-frequency currents. The supply for the 
external high-frequency circuit is then obtained 
| by coupling it with the Lecher line. 











TABLE I. 
an 
Range. Wavelength. Notes. 
P = c satan mt ate idtieincereeoets 
I A The shortest wavelength 
| ae: Spee: obtainable. The efi! 
ency, however, is low, 
viz., about 5 per cent 
} ie) A = 2ero + 10 percent. | The efficiency is good and 
| “- may reach a value of 40 
| per cent. 
| wl A = 3eT, No oscillations are possible 
| “TV om AB Seine For this and greater wave- 
A= ser. lengths oscillations are 
| obtainable at good 
efficiencies. 





| The wavelength A of the generated high-frequency 
supply can be derived from expression (4), viz., 
0-28 = 10° H hertz, 


w 
gat pe 


and since 
£ 
b 
where c = 3 x 10” cm. per second, the wavelength 
is given by 

A= 


= 


3x 10% 10,700 
0-28 10? Herit He rit 
The periodic time is then 
l A 0-36 
™~™=>- > Sr eG 
I c 10° Herit 
The necessary strength of the impressed magnetic 
field is given by the expression (8), viz., 


6-76 /V,in volts 
Herit aOR som eee tae ew 


(19) 


sec. . (20) 


where R cms. is the radius of the anode cylinder. 
| This expression may be written in the form 
_ 6:3 A V/V; in volts ‘ 
3 =, +-—- <tr cm. . . (21) 
For example, if A= 10 cm. and V, = 400 volts, 
| then 
R = A Fa = 0-126 cm. =1-26 mm., 





and 
, — 0°16 400 _ 1070 oersted. 
Herit = 9196 

For the conditions that R, V, and H,,;; are each 
constant, oscillation can only be obtained in definite 
frequency ranges, and according to Runge four such 
ranges can be distinguished (see Fig. 14 and Table I). 
(Lo be continued.) 








tion gives a generator effect and if the oscillatory 





* See ENGINEERING, vol. 160, page 61 (1945). 
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VI.—Lieut Execrricat ENGINEERING. 


Tue light electrical engineering industry was 
responsible for two of the most important technical 
developments during the war. On August 15, 1945, 
Sir Stafford Cripps, President of the Board of Trade 
and chairman of the Radio Board for 1942 to 1945, 
addressed a Press conference on the British share in 
the invention of radar, which, he said, had played 
a greater part in the war than the atom bomb itself. 
All sections of the electrical engineering industry 
shared in its development. Cable manufacturers 
were represented by Siemens Brothers and Company, 
and Callender’s Cable and Construction Company. 
Metropolitan-Vickers Electrical Company, the 
General Electric Company, and the British Thomson- 
Houston Company represented heavy electrical 
engineering. The majority of radio manufacturers 
played an important part in the initial development. 
The detailed technical story of radar was related in 
consecutive weekly issues of ENGINEERING between 
August 24 and October 12, 1945. 

* Pluto,” the submarine pipeline, which delivered 
a million gallons of petrol a day to the Forces on the 
Continent during the final phase of the European 
war, was the outcome of co-operation between the 
technical and research staffs of Siemens Brothers and 
Company, W. T. Henley’s Telegraph Works, Callen- 
der’s Cable and Construction Company, and the 
Petroleum Warfare Department. The General 
Electric Company manufactured many miles of pipe- 
line in extrusion machines designed by its own staff. 
This company also undertook fundamental research 
in connection with the fog dispersal scheme known as 
* Fido.” 

In addition, the light electrical engineering indus- 
try was engaged in supplying the requirements of 
the Forces for communication equipment and elec- 
trical appliances of all kinds. The following 
examples illustrate the diversity of products manu- 
factured. W.T.Henley’s Telegraph Works supplied 
over a million yards of floating cable to the Admir- 
alty for combating magnetic mines; 23 million 
tennis balls were used to provide buoyancy. Siemens 
Brothers and Company supplied carrier equipment 
sufficient to provide speech channels representing 
approximately 850,000 circuit miles, over 2,000,000 
balanced-armature jnsets and a similar number of 
transmitter insets. Metropolitan-Vickers Electrical 
Company, and the Brush Electrical Engineering 
Company manufactured large quantities of radio- 
location cabins and associated equipment, in addi- 
tion to the heavier products which were reviewed in 
the preceding article in this series. Radio manufac- 
turers reported output increases to several times the 
pre-war production figures. Mr. F. B. Duncan, 
speaking in January, 1945, at the inaugural luncheon 
of the Radio Industry Council, of which he is chair- 
man, said that in 1942 the industry was two-and-a- 
half times its 1939 size. According to Sir Stafford 
Cripps, about 250,000 persons were engaged on the 
production of radar and radio equipment at the 
peak of the European war. Telephone equipment 
was supplied by the Telephone Manufacturing Com- 
pany, the principal items produced being 1,300,000 
microphones, 1,200,000 receivers, 920,000 telephone 
sets, and 70,000 switchboards, in addition to large 
quantities of parts and accessories. The Engineer- 
ing and Lighting Equipment Company produced 
switchboards, switches, searchlights and other equip- 
ment. The total production of lamps for the Ser- 
vices by the General Electric Company amounted to 
85 million, and additional quantities were produced 
for auxiliary, industrial and domestic purposes. 
Hoover Limited made approximately three-quarters 
of a million small rotary transformers, large num- 
bers of electrical plugs and sockets, complete wiring 
installations for aircraft, engine-speed indicators, 
starters, and other electrical equipment; and 
the British Vacuum Cleaner Company contributed 
radio-location equipment, submarine detection ap- 
paratus, and electrical equipment for aircraft. 

While the output of equipment for civilain use was 
comparatively small during the war, the resumption 
of peace-time production in most sections of the 
industry did not present such serious difficulties as 








regards machinery or labour as were encountered in 
most other sections of the .engineering industry, 
This did not apply, however, to manufacturers of 
electrical household applianees, whose production 
for the war effort involved basic changes from peace- 
time production; for instance, Electrical and 
Musical Industries, Limited, reported that the 
process of reconversion was likely to be long and 
costly. 

Those sections of the light engineering industry 
concerned with the building programme enjoyed 
specially high priority for material and manpower, 
and restarted civilian production well before the end 
of the war. It was hoped that other sections would 
contribute to a large extent to the export drive, 
while, in addition, there was an exceptionally large 
home demand for most products of the industry. 
As a result, there has been no sign of a contraction in 
capacity from the war-time peak, and a number of 
Government factories have been allocated for the 
production of household equipment, telephones, 
radio sets, batteries and similar products. Table I 
gives a list of factories so allocated up to the end of 


TABLE I.—Government Factories Allocated to the Light 
Electrical Engineering Industry up to December, 1945. 





| 








Location. | Allocated to : | Production. 
Peterborough ..| British Thomsee| Refrigerators. 
| Houston Company, | 
Limited 
South Shields ..| Wright and Weaire, | — components 
Limited | @i domestic elec- 
| trical equipment. 
*Castle Bromwich | Post Office .. ..| Telephone equipment. 
Cambuslang .| Hoover Limited --| — electrical 
| equipment. 
Castlereagh A. ..| P. R. Mallory Rey | Batteries. 
Company, Limited | 
Swinton, General Electric Com- | Electric cookers and 
Mexborough pany, Limited household appli- 
ances. 
Doncaster ; | Crompton Parkinson | Electrical equipment. 
and Company, 
Limited | 
Newport, Mon. ..| Standard Telephone | Transmission equi 
and Cables, Limited = plastic insulated 
cables. 
Watford-by-Pass | Savage and Parsons, | Electrical equipment. 
Limited | 
Bangor .. .| British Electric | Household _ electric 
Meters, Limited meters. 
Newcastle-under- | British Thomson- | Electrical appliances. 
Lyme Houston Company, 
Limited 
Edinburgh ... Ferranti, Limited ..| Radio sets. 
Tandragee, | Air Conditioning and | Cooling and heating 
N.Ireland | Engineering Limited! appliances. 
St. Albans | Marconi Instruments, | Measuring and testing 
Limited apparatus. 
Oldham (two) . -| General Electric Com- | Fluorescent tubes. 
pany, Limited 
Castlereagh . | British Vacuum | Vacuum cleaners. 
; Cleaner E ae 
| Company, 
Castlereagh ..| P. R. Mallory and | Dry-cell batteries. 
| Company, Limited 
Treorchy .-| The Gramophone | Radio equipment, 
Company, Limited ae and 
| accessories. 
Newcastle-under- Rists Wires and| Commercial cables. 
yme Cables, Limited 
Stourbridge .| Weldall - Assembly, | Refrigerators. 
Limited 








* One-half of the factory only allocated. 


1945. During the latter half of 1945, it was 
reported that Thorn Electrical Industries, Limited, 
were building a factory of 50,000 sq. ft. at Merthyr 
for the manufacture of lamps. 

Turning to consideration of the individual 
branches of the industry, production of civilian radio 
sets ceased early in 1941 and supplies of components 
for maintenance purposes were severely curtailed. 
In 1944, the Government decided that some sets for 
civilian use should be produced, and a programme 
comprising 250,000 sets in two standard models was 
approved. In April, 1945, it became evident that 
the standard-set programme would be largely com- 
pleted by mid-1945. A new programme was 
launched, therefore, and licences were granted to 
manufacturers to supply a million sets of their own 
proprietary models during the subsequent 12 months, 
of which 400,000 were earmarked for export. (As 
shown below, these figures were subsequently 
increased.) This compared with a pre-war average 
production of 1,400,000 sets per annum, of which 
66,000 were exported. The shortage of timber sup- 
plies was the most serious handicap. For the third 
quarter of 1945, for instance, it was found possible 
to allocate only 50 per cent. of the requirements of 
timber for radio cabinets, but it was expected that 
the position would improve and that plastic materials 


p- | in London. 





would be made available. At a Press conference on 
January 30, 1946, Sir Stafford Cripps announced 
that the total number of proprietary receiving 
sets for which licences had been issued amounted 
to 913,392 for the home market and 504,290 for 
export. Of the total number of 39,886 radio sets 
manufactured during the first eleven months of 
1945, 21,336 were produced in November alone ; 
6,830 sets were for export and 5,448 of these were 
produced during November. 

On August 31, 1945, Sir Stafford Cripps, speaking 
at a luncheon of the Radio Industry Council, out- 
lined the possible peace-time uses of radar. It was 
certain, he said, that it would be applied not only to 
ships but also to aircraft. In September, it was 
reported that the Ministry of War Transport had 
informed manufacturers of the specification of a 
general-purpose set for use in merchant ships, which 
had been worked out at a conference of scientists 
and representatives of Government departments 
experienced in the use of radar. In the meantime, 
it was decided to make arrangements for the instal- 
lation of suitable war-time sets in merchant ships. 
Earlier in August, the American General Electric 
Company announced the receipt of an order from the 
Maritime Commission to build commercial radar sets 
for installation in passenger ships. ; 

The Television Committee under Lord Hanke 
reported in March, 1945, and recommended the early 
reopening of the London transmission on the basis 
of the 405-line system in use before the war. At one 
time, it was feared that this system would be super- 
seded and that existing civilian sets would have to 
be scrapped. The decision of the Committee to the 
contrary was welcomed by the radio industry and 
the public. It was further recommended that 
television should be extended to possibly six of the 
most populous provincial centres, and the hope was 
expressed that a service might be provided from 
Birmingham within about a year of the resumption 
It is expected that the price of receivers 
will fall when mass production starts, and it is hoped 
that export of television apparatus will thus be 
stimulated. In October, it was announced by Mr. 
Herbert Morrison, Lord President of the Council, 
that the Government had given general approval 
to the recommendations of the Hankey Committee, 
and that the necessary action had been set in train. 
Manufacture of receivers on a production basis, how- 
ever, had not then started ; though manufacturers 
contended that early resumption of production was 
essential if Britain was to regain the lead in this 
field which was held before the war. 

Apart from sound and vision receivers, many com- 
panies were active on the manufacture of broadcast 
transmitters, communications equipment, medical 
and industrial electronic apparatus, and other highly 
specialised products for which a heavy demand has 
been reported both in this country and from over- 
seas, and for the manufacture of which no licences 
were required. At the Cambridge laboratories of 
Pye Limited, a system of combining the transmis- 
sion of vision and sound by the Videosonic system of 
television was demonstrated in November, 1945. 
It was illustrated and described in ENGINEERING, on 
page 104, ante. Formerly it was necessary to use 
separate transmitters for vision and sound. The 
new development makes it possible to use only one 
transmitter for both. 

According to an announcement by the Electric 
Lamp Manufacturers Association in August, 1945, 
five new sizes of fluorescent lamps have been deve- 
loped. Three—4ft., 3 ft. and 2 ft. long and of 40, 
30 and 20 nominal watts, respectively—are for 
200-250-volt alternating-current circuits and two 
more, 2 ft. and 14 ft. long of 20 and 15 watts, 
respectivly, for 100-130 volts. It was not possible, 
however, to state how soon these would be on the 
market nor what the selling prices would be. 

Lack of buildings and labour held up the resump- 
tion of production and servicing of telephone equip- 
ment during 1945, and is likely to do so for some 
time. During the war, manufacturers had 80 per 
cent. of their capacity engaged on war work, and, 
now that this capacity is released, they could furnish 
sufficient plant and equipment for an extension of 
the telecommunication service. In January, 1946, 
however, it was reported that 12,000 to 13,000 skilled 
maintenance engineers were still in the Forces, and 
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only a further 3,000 would be released by March, 
1946. On the other hand, over 250,000 applications 
for new telephone facilities had been received, of 
which some 70,000 to 80,000 were for the London 
area. In addition, the existing 3,800,000 telephones 
had to be serviced. It was clear, therefore, that an 
early substantial improvement in the service. could 
not be expected, and that in large areas a priority 
system for the installation of new telephones would 
have to be continued. Meanwhile, as shown in 
Table IV, on this page, there was a sharp rise in 
1945 in exports of telegraph and _ telephone 
apparatus. 

As regards domestic electrical equipment, detailed 
figures showing the change over to civilian produc- 
tion up to September, 1945, are shown in Table II, 
together with approximate figures for 1937 where 
these are available. Figures for the first quarter 
of 1943 are also included, since production was 
then at its lowest level. Some upward revision of 
the figures for the third quarter of 1945 will pro- 
bably take place when further statistics are issued ; 
but already the available figures point to a rapid 
increase in civilian production during 1945. Pro- 
duction during the third quarter of 1945, however, 
was still less than one-third of the 1937 production, 
except in the case of electric irons, of which the 
production in the third quarter of 1945 was about 
70 per cent. of the 1937 level. 
batteries to the home market was well maintained 
during the war, the production of flash-lamp and 
cycle front-lamp batteries being generally higher 
during the war than in 1937. The supply of radio 
batteries showed only a small decline; supplies 
for the home market in the first half of 1945 being 
over 80 per cent. of the 1937 figure. 

On February 20, 1945, an interesting paper on the 
“Structure of British Industry ” was read to the 
Royal Statistical Society by Mr. H. Leak and Mr. 
A. Maizels of the Board of Trade. Table III is 
taken from the paper, which shows the concentra- 
tion of ownership in the light electrical engineering 
industry as it was revealed by the Census of Pro- 
duction in 1935. In the manufacture of primary 
batteries and accumulators, and of telegraph and 
telephone apparatus, the three largest manufac- 
turing units accounted for 78 and 74 per cent., 
respectively, of employment in those industries, 
and 79 and 64 per cent., respectively, of production. 
The output of wireless transmitting sets, bulbs for 
flashlamps, and lighting and starting sets for motor 
vehicles was concentrated in one or two firms. 
Further concentration has taken place, of course, 
in various sections of the industry since 1935. One 
of the most recent examples was the amalgamation 
of Callender’s Cable and Construction Company, 
Limited, and British Insulated Cables, Limited, 
which was approved at the general meeting of the 
latter company in June, 1945. During the same 
month, the amalgamation of Cinema-Television 
Company, a unit in the Gaumont-British group, with 
Bush Radio, Limited, was decided upon. 

The electrical engineering industry as a whole was 
one of the first to recognise the importance of 
research. During the past year, emphasis has been 
laid on the need to broaden the basis of the research 
undertaken by the industry if the latter is to play 
its full part in developing export markets. At the 
inaugural meeting of the Manchester Centre of the 
Institution of Electrical Engineers in October, 1945, 
Dr. J. L. Miller, of British Insulated Callender’s 

Cables, Limited, and chairman of the North-Western 
Centre of the Institute, pointed out that the blending 
of the sciences had recently been greatly accelerated, 
‘so that electrical research had become more physical 
in character and thus more easily applicable. He 
emphasised that industry itself, with the assistance 
of revised university studies, must ensure that the 
highest technical posts are filled by individuals with 
a proper appreciation of the impact of science on 
industry. Speaking at the annual luncheon of the 
British Electrical and Allied Industries Research 
Association in February, Sir Arthur Fleming said 
that there was an inexhaustible store of knowledge 
yet to be revealed by research which could lead to 
the continual and unlimited expansion of the light 
electrical industry. Sir John Anderson spoke on a 
similar theme at the opening of a radio heating 
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stressed the importance of making full use of new | with most other industries. 


It is impossible, 
scientific discoveries in the industrial field. for sie 


ever, to establish the proportion of shipments repre. 
The export figures given in Table IV do not | sented by non-commercial exports to members of the 
reflect the end of hostilities and the expected | United Nations for war purposes. It is known that 
resumption of heavier shipments overseas. During | such exports were substantial ; consequently, direct 


TABLE II.—ELEcTRICAL APPLIANCES SUPPLIED TO THE HOME Daamenie. 
(Annual rate of Production, thousands.) 

































































| | | ee 
Cookers 
| Boilers, | FF 
ae Hot se Water ae r- Vacuum Bed Blankets 
n Kettles.| I 4 . . : 
| Over |3kW and cries, | ete, || Heaters.) eaters. * | iron | Cleaners | Wo | pnd 
| 3kW. | under. | Sa | : 
1937* fe 250 + 1,250 t t 350 1,250 | 400 
1943—I1st Qtr. oo 8-3 | 7:5 | 0-50 57 4-2 14 33 75 0-36 fo de 
1945—1st Qtr. ..| 34-4 | 10-6 17-7 229 11-7 73 117 281 8-3 40 ly 
cal a 13 22 t 296 12 73 133 455 75 5 16 
sri Qtr. --| 39 | 14 75 | 484 11 97 158 876 | 130 20 29 
' 
* Approximate only. + Not available. Nat 
TABLE III.—Srrvucrvure or BRITISH LIGHT ENGINEERING INDUSTRY IN 1935. 
Particulars for the Three Largest Units. 
No. of Units | 
Employing aoe 
—- 500 persons Gross Net Average No. | Net Output 
or more. Output Out put of Persons t Person 
(£1,000.) (£1, .). Employed. mployed, 
Electrical wires and cables | 15 | 10,328 793 | : 
ais “a it a aan 5 y 4, 16,842 285 
reentage of whole industry |© 5) 3) 1) 51] 49 53 | 52 103 
Telegraph and be er apparatus .. ve Pe i 8 | 6,243 4,176 16,051 26 
Percentage of whole industry .. ots ae - eel | 79 380 74 508 
| 
Wireless apparatus \Steuy “tan eel 13 4,642 2,656 13,027 204 
Percentage of whole indust | 31 39 41 07 
Wireless valves and electriclamps ... a“ a wet 5 } 3,084 1,865 7,077 26 
Percentage of whole industry .. ei = ra EA | 66 66 67 ” 
Primary batteries and accumulators .. | 4 } 4,943 2,606 8,872 2 
Percentage of whole industry .. oa | | BO 82 78 508 
Electric lighting accessories and fittings ef <i wy 7 702 | 358 - 2,131 5 
Percentage of whole industry . [a ear. 37 33 34 "05 
Electric heating and cooking a ed ale ae ii 6 1,784 769 | 3,924 ; 
Percentage of whole industry * os wt oot i | 53 | 32 101 
} 
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(Value, £1,000.) 











ae ; 1938. | 1941. | 1942. 1943. | 1944 | 1945 

Wires and cables :— | | 
(a) Telephone and ae = “ os ee 1,069 3864 1,100 1,485 1,316 1,387 
(6) Rubber-insulated . . : oa beg <“ ip 1,410 806 787 894 | 1,382 1,499 
(ec) Other insulation me ie * es ee 1.839 2,186 1,464 | 1,299 | 1,269 1,504 

Wireless ap; tus :— | 

Receiving sets and receiver chassis, complete, other than | | 
radio-gramophones, excluding valves .. 441 474 193 14 | 9 | 165 
Transmitting apparatus, ae valves. ss - 340 205 1,251 1,063 839 | 391 
Valves, — ne - a aan re 495 | 298 207 | 679 | 1,255 | 763 
Other part. , oe re 519 391 5 374 | 765 469 
Telegraph _ ‘tele one apparatus 2,913 1,439 1,377 1,544 517 2,539 

Electric lighting appliances, ge evo and fittings, and | | 

parts thereof, not elsewhere specified :-— | | | 

Bulbs, complete, ready for use cn id — Re 593 793 770 556 565 824 
All other descriptions 5 = a a ae 583 725 531 344 398 540 
Batteries, any, complete ae - yes a 163 -150 142 112 | 143 | 168 
Ae ors, a <a ay oe { 584 359 385 338 456 | 429 
Parts and accessories. 5 me Sao F: | 404 180 | 137 | 142 199 
Electric cooking and heating appliances oi ia a 368 | 332 161 | 83 | 107 ‘| 247 
Other electrical instruments. a ate 495 | 510 392 409 | 562 | 573 
Insulating materials, not elsewhere ‘specified ee we 232 305 z44 176 | 242 | 336 
Other electrical goods and appliances le a AP 1,386 1,112 1,484 LAs | 1,596 | 1,598 
Total te oe wie ie on 13,430 Ul, 353 zg 11,163 | 11 091 12,639 13,632 





TABLE V.—UNITED Kisqnon IMPORTS OF ELECTRICAL GOODS AND APPARATUS. 


(Value, £1,000.) 




















—— 1938. | 1941. 1942. | 1943. | 1944. 1945. 
' ' 
| | | 
Electric wires and cables, insulated .. 375 | 230 | 259 | 1,793 | 3,514 * 
Wireless apparatus :— | } 
Receiving sets and receiver chassis complete, — than | } | 
radiogramophones, ontaing valves .. 122 | 29 58 | 504 | 1,407 331 
Yalves econpiete en “age 130 | 66 | 146 554 | 1,388 25 
All other descriptions — oe fa et 649 | 319 | 432 2,264 13,426 11,108 
Telegraph and telephone apparatus | é< we oe a 27 | 194 | 647 | 685 773 
Carbons, or a ' — | | | 
Furnace wel lites, hee | 49 452 | 508 736 381 8 
Other | 28 | 174 133 | 152 122 129 
Electric lighting appliances, accessories and fittings, and | | | 
parts thereof, not elsewhere specified | | | 
Bulbs, complete, ready for use ; be - “a 123 | 178 47 | 543 625 189 
All other descriptions 464 | 651 | 570 24 164 254 
Batteries, primary (complete) and i paris other F than | 
carbons -| 43 237 67 261 215 267 
Other electrical ‘instruments. . se 385 | 74 76 | 100 218 232 
Other electrical and goods and apparatus. . ve 7 628 | 244 | 253 | 605 1,785 4,620 
Total rf | 3,107 | 2,681 | 2,743 | 8,183 23,930 18,696 











* Included in “ other electrical goods and apparatus.” 


the war years, exports by value of electrical goods | comparisons between different war years, and in 
and apparatus were remarkably steady, exports in | particular between 1945 and previous years, are 
1944 being only 800,000/. below the 1938 figure. | largely invalidated. Shipments to Russia, for 


By volume, exports declined to about one-half of | instance, declined from 1,769,961]. in 1944 to 





exhibition at Dorland Hall in September, 1945, and 


the 1938 total, a figure which compares favourably | 1,330,238/. in 1945. Shipments to New Zealand, 
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Australia and the United States also declined 
sharply. Figures for exports of electrical goods and 
apparatus during October and November showed no 
improvement ; in fact, the November total of 
990,495. was about 20 per cent. below the monthly 
average for the first ten months of the year. (Ac- 
cording to the Board of Trade, the dock strike 
affected the November export totals.) The Decem- 
per total of 1,466,716/., however, showed a sharp 
increase, Which it is hoped will continue in 1946. 

Full export order books were reported from most 
sections of the industry. Thorn Electrical Indus- 
tries, Limited, reported that orders had been booked 
for Atlas lamps, and various electrical appliances. 
The British Thomson-Houston Company, manufac- 
turers of Mazda lamps, as well as of a wide range of 
domestic appliances, also reported heavy overseas 
orders. Telephones and accessories represent par- 
ticularly suitable products for export from Great 
Britain, since up to 80 per cent. of the value is 
accounted for by wages and overhead charges. In 
November, 1945, the South African Minister of 
Posts and Telegraphs paid a visit to Great Britain 
and placed orders with manufacturers valued at 
1,250,0001. for new telephone equipment for moder- 
nising the automatic telephone and telegraph 
systems in South Africa. Overseas demand for 
domestic cooking and other appliances is reported 
to have increased greatly during the war owing to 
increased spending power. This applies particularly 
to India ; Continental countries, also, require large 
quantities of electrical goods from Great Britain in 
view of the cessation of supplies from Germany. 
An interesting export order for vacuum cleaners was 
negotiated by Vactric, Limited, in December, 1945, 
when an order valued at 500,0001. was obtained from 
the United States; it was stated that additional 
orders would be received, bringing the total delivery 
up to 250,000 cleaners. Further orders, from Aus- 
tralia, New Zealand and India, were expected. 

Under the plan for the production of wireless sets 
approved by the Board of Trade in April, 1945, 
400,000 receiving sets, out of a total of a million 
approved, were earmarked for export. In 1938, the 
number of sets other than radio-gramophones sent 
abroad was 84,612, valued at 440,0001. In view of 
the present urgent demand from overseas, it should 
not be difficult to market the 315,000 sets additional 
to the 1938 figures, and British makers have a 
remarkable opportunity of getting into new markets 
before the initial demand is satisfied. 

In September, 1945, the first important radio- 
communication contract to be placed since the end 
of the war was announced by Marconi’s Wireless 
Telegraph Company: the Portuguese Minister of 
Colonies placed an order prdéviding for a complete 
system of radio communications in Mozambique to 
the value of approximately 120,000. Twelve short- 
wave telegraph-telephone stations are to be con- 
structed and erected ; three main stations equipped 
with high-speed transmitting and recording appara- 
tus for the telegraph services are to be set up at 
Lourengo Marques, Beira and Nampula, and the 
first two stations will also have terminal equipment 
linked with the colony’s internal telephone system. 
In India, negotiations have been proceeding for 
setting up an assembly plant or a factory for radio 
parts under supervision of British firms. It is one 
of the functions of the new export sections of the 
British Electrical and Allied Manufacturers’ Associa- 
tion to review constantly the position concerning 
manufacture in the Dominions and Colonies. 


It is important that a high proportion of even 
those products which are urgently required for the 
building programme and other home demands should 
be exported in 1946 in order to create guodwill and 
build up marketing connections abroad. After the 
immediate post-war demand has been satisfied, 
heavy competition must be expected in overseas 
markets, particularly from the United States. 
Canada and Australia, and to a lesser extent the 
other Dominions, have built up domestic light elec- 
trical engineering industries and, to some extent at 
least, may, be expected to provide for their own 
requirements. The future of the German electrical 
industry is still unknown, but it is believed that 
some manufacture of electrical products will be 
permitted in order that Germany can pay for 
essential imports. 








Figures for the import trade of the United King- 
dom during the war were published during 1946. 
The totals for electrical goods and apparatus are 
given in Table V, on the opposite page. After an 
initial decline, imports by value of electrical goods 
and apparatus rose by 1944 to more than seven 
times those of 1938. The greatest expansion took 
place in wireless accessories and parts other than 
valves, the imports of which in 1944 amounted to 
over 13-4/. million out of a total of 23-61. million. 
The value of wireless sets and of valves imported 
increased more than ten-fold between 1938 and 
1944. Imports under Lend-Lease are included in 
these figures and must largely account for the 
increase in imports from the United States, which 
amounted to 902,0001. in 1938, 6-8l. million in 
1943, and 20-6/. million in 1944. Imports from 
Canada increased from: 66,6001. in 1938 to 3-11. 
million in 1944. 

The increase in imports continued during the first 
nine months of 1945, totalling some 18/. million, 
against 151. million for the corresponding period in 
1944. While considerable declines took place in the 
imports of insulated electric wires and cables, elec- 
tric-furnace carbons, bulbs, and wireless sets and 
valves, the import of other wireless parts, electric 
lighting appliances other than bulbs, of batteries, 
and of unspecified electrical goods more than made 
up for the declines. The imports of unspecified 
electrical goods increased rapidly from 1943 onwards. 
Increased imports from Canada accounted for the 
greater part of the increase from all sources; im- 
ports from the United States remained almost 
stationary. These imports were associated, of 
course, with war requirements, and a sharp decline 
took place from October onwards. From a monthly 
average of about 2/. million for the first nine months 
of 1945, imports fell to 0-71. million in October, to 
102,2111. in November, and to.129,804/. in December. 
This compares with a monthly average of 258,9001. 
in 1938. The total imports for 1945, therefore, were 
lower than those for 1944, totalling 18,696,000/. in 
1945 against 29,930,0001. in 1944. While imports 
are likely to remain at a very low level, exports of 


electrical goods and apparatus should increase con- | T#1s 


siderably during 1946, and the British net balance 
of foreign trade in this field should be increasingly 
favourable. 





AUXILIARY GEAR FOR 40-Watt FLUORESCENT 
Lamps.—The Electric Discharge Lamp Auxiliaries 
Committee, 3, Bridle-path, Watford, Herts., announce 
that the accessory auxiliary gear necessary for the 
efficient operation and power factor correction of the 
40-watt, 4-ft. fluorescent lamp introduced by the Electric 
Lamp Manufacturers’ Association, is now available. 





INSTITUTION OF CIVIL ENGINEERS, BIRMINGHAM ASSO- 
CIATION.—In place of the dinner which was a regular 
feature of the programme of the Birmingham and District 
Association of the Institution of Civil Engineers before 
the war, a luncheon has been arranged to take place at 
the Botanical Gardens, Edgbaston, Birmingham, on 
Saturday, March 30, at 12.30 p.m. for 1 p.m. Members 
wishing to attend should notify the honorary secretary, 
Mr. T. H. P. Veal, B.Sc., A.M.Inst.C.E., 160, Ravenhurst- 
road, Harborne, Birmingham, 17, before March 2. 





ILLUMINATING ENGINEERING SocrEtTy.—The Conven- 
tion of the Illuminating Engineering Society is to take 
place in London from May 14 to 16. It will include a 
series of papers to be delivered in the lecture theatre of 
the Institution of Electrical Engineers, Victoria-embank- 
ment, London, W.C.2, and an exhibition in the adjacent 
E.L.M.A. Lighting Service Bureau. The Convention will 
open at 6 p.m. on May 14 when the President will hold a 
reception at the Institution of Electrical Engineers. The 
annual general meeting will be held at 10.45 a.m. on 
May 15 and will be followed by addresses on “ Lighting 
during the War and After,” and “ Light and Health.” 
At 2.30 p.m., Mr. L. J. Davies will read a paper on “‘ New 
Lamps for Old.”” On May 16, two papers will be read at 
the morning session commencing at 10 a.m., namely 
** Laboratory Technique during the War,” by Mr. W. R. 
Stevens and Mr. G. T. Winch; and “ Aerodrome Light- 
ing,” by Dr. 8. English. At the afternoon session, com- 
mencing at 2 p.m., two papers will be given, the first 
entitled ‘‘ Daylight and Town Planning,” by Mr. W. A. 
Allen, and the second, “‘ Fluorescent Lighting,” by Mr. 
W. J. Jones. On Friday, May 17, at 10 a.m., a visit will 
be paid to the National Physical Laboratory. The offices 
of the Society are at 32, Victoria-street, London, S.W.1. 





NOTES ON NEW BOOKS. 


Tools and Attachments for Single-Spindle Automatic 
Screw Machines. Burton, Griffiths and Company, 
Limited, Mackadown-lane, Marston Green, Birming- 

ham. [Price 10s, 6d.] 


Tus is a publication of a somewhat unusual character, 
consisting of a brochure fully indexed, 
describing and illustrating the tools, etc., indicated by 
the title, accompanied by some 86 data sheets of full- 
scale drawings of them. The whole loose-leaf collec- 
tion is contained in a stout cloth binding cover, the 
intention being that normally they should be kept 
together, while being readily removable, as needed, 
for the use of the drawing office and tooling engineers. 
While hardly in the yi a the ealliestion 
has-a utility and an instructi value much above 
that of the ordi catalogue, which make it worth 
filing in technical libraries and fully justify the charge 
of 10s. 6d. Itis eye = by Messrs. Burton, Griffiths 
and Company on behalf of Messrs. B.S.A. Tools, Limited, 
whose sole agents they are in Great Britain. 


Investigation of the Welding of Shi, 
Interim by J. 





” Structures. Fourth 


AMES ULL, MLN.A., 
British Welding Research Assocation, 2, Buckingham 
Pa ardens, London, 8.W.1. [Price 2s. 6d. net.] 


As rapporteur to the FE.3 Committee on Welding in 
Ships’ Structures, Mr. Turnbull summarises in this 
report 8g go meted welded stiffeners, this 
series (Nos. 58 to 104) completing the nate as 
naeriis 12-in. bulb angles and 12-in. bulb plates with 
ifferent types of bracket connection, and 12-in. T 
stiffeners, with face bars of various dimensions, on 
three thicknesses of plating. Also included are the 
results of a number of special tests, carried out at the 
instigation of steelmakers and of the Merchant Ship- 
ing Department, Admiralty, on “10-in. special 
sections, 12-in. angles cut from 12-in. channels and 
welded to plating, and 6-in. channel stiffeners riveted 
to plating compared with 6-in. angle stiffeners welded 
to plating. the specimens were 16 ft. long; the 
tests were carried out with different forms of end 
connection.. 





Woodhead Railway Tunnel Centenary. Standedge Canal 
and Railway Tunnels. By Sr y CHapwick. 
The Venturers Press, 5, Gramfield-road, Crosland 
Moor, Huddersfield. {Price 1s.] 

pamphlet of 16 pages is a second edition of 
Through the Backbone of England, originally published 
in 1944 and now enlarged by the inclusion of a certain 
amount of additional material to bring the story to 
the closing to navigation of the Huddersfield Canal. It 
consists of two sections, dealing respectively with the 
construction and history of Woodhead tunnels 
through the Pennines, between 1838 and 1852, and the 
Standedge canal and railway tunnels through the same 
ridge of hills. The topical interest in the Woodhead 
tunnels arises from the fact that the first of the pair 
was opened in December, 1845. The Standedge canal 
tunnel is older, having been opened in 1811] after being 
17 years under construction ; the first Standedge rail- 
way tunnel, parallel with the canal tunnel, was opened 
in 1849. Mr. Chadwick tells his tale simply and briefly, 
and has produced a useful compendium of the essential 
facets. An appendix gives the principal dimensions, 
dates, etc., of the several tunnels in tabular form. 





Phenolic Plastics. By A. T. Brrxsy. Sales Develop- 
ment Dept., Messrs. Birkby’s, Limited, Liversedge, 
Yorks. [Price 12s. 6d., post free.] 


Mr. Birxsy is joint managing director and one of the 
founders of the firm who make the well-known 
“Elo” brand of phenol-formaldehyde plastics. He 
is thus in a more favourable position than most writers 
on the subject to survey the entire scope of a very 
important group of plastics from the standpoint of 
the manufacturer who has not only to make goods of 
satisfactory quality, but also to sell them profitably 
in a competitive market. Collaborating with specialist 
members of his staff, he has compiled an account of the 
mass production of phenolic plastics which carries 
even the non-technical reader by easy and entertaining 
stages from the preparation of the raw materials to 
the administration of -the factory. The author's 
viewpoint reveals the fundamental importance of 
quality control over raw and intermediate materials, 
and of factory organisation, physical testing, inspection 
and costing in the later operations of manufacture. 
This attention to the production side of the business 
is not given at the expense of plastics technology. 
Indeed, the long succession of operations leading to the 
finished article, and the means whereby properties 
necessary for different types of service are achieved, 
are all instructively described; and mechanical 
engineers especially, will find, not only interest in the 
way that past difficulties have been successfully 
overcome, but food for thought upon the future 
problems of an expanding industry. 
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PUMPING PLANT AT ZWARTKOPJES, SOUTH 
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PUMPING PLANTS FOR THE RAND 
WATER BOARD. 


THe pumping plants illustrated on this and the 
opposite pages show two interesting installations 
supplied to the Rand Water Board, South Africa, 
to enable their supplies to meet the increased industrial 
demands. Both plants were supplied by Messrs. W. H. 
Allen, Sons and Company, Limited, Bedford, with 
Messrs. Metropolitan-Vickers Electrical Company 
Limited, Manchester, as sub-contractors for the driving 
motors. The extension. of the supply involved the 
construction of two new pumping stations, one at 
Zwartkopjes and the other at Vereeniging, and each 
is designed to handle a daily output of 40,000,000 
gallons. Dealing with the Zwartkopjes station first. 
it will be observed from Fig. 1, which shows the pumps 
in Messrs. Allen’s works, that the lay-out is somewhat 
unusual. On the right is seen a two-stage oeee-oare 
pump with a large coupling forthe driving motor on the 
right-hand end of the shaft. The other end of this 
shaft drives a reduction-gear unit, seen in the centre, 
and this unit drives the single-stage double-suction 
centrifugal pump seen on the left. The two pumps 
and the reduction-gear unit are mounted on a common 
bedplate. There are two sets of plant in the station, 
the delivery of each being 20,000,000 gallons a day, 
or 13,900 gallons a minute. The driving motor, which 
is of the induction type developing 6,500 h.p., is illus- 
trated in Figs. 2 and 3, the coupling for the turbine 
pump being prominent on the left in Fig. 2. In Fig. 3 
the end covers of the stator have been removed in 
order to show the windings. 

It is not at first obvious why the two pumps in 





the one unit should run at different speeds, the two- 
stage turbine pump running at the motor speed, 
which is 1,490 r.p.m., and the single-stage centrifugal 
pump running at approximately half that speed; 
actually 740 r.p.m. The reasons for the adoption of 
the combined pumps are, firstly, that the barometer 
at the site is very low owing to the height above sea 
level. It is normally only about 25 in., and this circum- 
stance necessitates the employment of a pump running 
at a relatively low speed. At 740 r.p.m., the pump 
gives the specified output against a total head of 
110 ft., delivery being made, by means of a cross-over 
pipe between the two pumps, to the suction side of the 
two-stage turbine pump. The latter increases the 
head by 1,040 ft., so that the total head for the com- 
plete unit is 1,150 ft. The suction branch of the pump 
is 26 in. in diameter and the discharge branch to the 
two-stage pump is 24 in. in diameter. Secondly, 
although it would have been possible to design both 
pumps to run at 740r.p.m., it would have been definitely 
undesirable to do so. Both the motor and the twe- 
stage pump would have reached unwieldy .dimensions 
and excessive weight, with, of course, a correspondingly 
high cost. Apart from these disabilities, the transport 
of the larger equipment would have been more difficult, 
both by sea and on the narrow-gauge railways in South 
Africa. By adopting the arrangement shown in Fig. 1, 
it was possible to employ a motor of reasonable dimen- 
sions and weight, and thus avoid transport difficulties. 
The unit thus designed is economical in operation, the 
guaranteed consumption of the pumps being 0-931 kW 
per water horse-power. 

The general arrangement of the pumping unit will be 
clear from Fig. 1, but it may be mentioned that the 
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coupling at the driving end, with the mating flange on 
the motor, is of the Bibby flexible type, and that the 
reduction gearbox was manufactured by Messrs. David 
Brown and Sons (Huddersfield), Limited. The appara- 
tus seen on the left of the centrifugal pump is a forced- 
lubrication system, the pump for which is driven 
directly from the main shaft. The oil is delivered 
not only to the bearings of the single-stage pump, the 
gearbox and the two-stage pump, but also to the motor 
bearings, this latter fact accounting for the pipes seen 
running towards the right of Fig. 1. The motor seen 
in Fig. 2 is somewhat unusual in external appearance, 
largely due to the fact that a rather elaborate venti- 
lation system had to be provided for it, since, at the 
time the plant was originally ordered, there was a 
possibility of air attacks. The whole of the plant is, 
therefore, installed underground. There is a propeller- 
type fam at each end of the rotor, and this forces air 
through flutes cut in the shaft, the air then passing 
through radial ducts in both the stator and rotor 
cores. The machines are thus, in a sense, self-ventilat- 
ing but, since the air has to be drawn through ducts 
and filtered in its passage from outside the pumping 
station, a motor-driven fan is necessary for each unit 
to make up for the pressure drop caused by the 
ducts, etc. 

The motor is supplied with three-phase current at 
11,000 volts and 50 cycles; as previously stated, it 
develops 6,500 -h.p. at 1,490 r.p.m. The rating is in 
accordance with British Standard Specification No. 
169-1925, with the exception that the temperature rise 
is not permitted to exceed 35 deg. C. on the site, where 
the altitude is 5,000 ft. above sea level. The permissible 
overload is 25 per cent. for two hours and 100 per cent. 
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momentarily. The photograph from which Fig. 2 is 
reproduced was taken in the makers’ works, where an 
official test showed that one of the motors had a full 
load efficiency of 96-09 per cent. The other motor 
was nearly equal to this, the efficiency being 95-94 
per cent.; the full-load power factor in both cases was 
0-895, lagging. The apparatus seen on the right 
in Fig. 2 is the rotor-resistance control; it consists of 
a Metrovick type LF. 2,000 liquid starter operated by 
a large handwheel with counterweights to enable 
adjustments to be made easily. It can be inferred 
from Fig. 3 that the stator body is of fabricated stecl 
integral with the bedplate, which is also of fabricated 
construction. 

The plant at the’ Vereeniging station is considerably 
smaller than that described above, though the output, 
which is 40,000,000 gallons in 24 hours, is the same 
in both cases. The difference in size of the equipment 
is accounted for by the difference in total head, which 
is only 530 ft., as compared with 1,150 ft. in the case 
of the Zwartkopjes station. The Vereeniging plant is 
illustrated in Fig. 4, Fig. 5 showing the motor as 
erected in the makers’ works. The pumping plant 
comprises two double-suction pumps arranged in series, 
thus providing two stages. The discharge of the first- 
Stage pump is connected to the suction of the second- 
Stage pump by a cross-over pipe underneath the 
pumps, The arrangement permits the bottom half 
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of the pump casing to be removed without disturbing 
the cross-connection. There are two sets similar to 
that seen in Fig. 4, in the station, each set being 
capable of delivering 13,900 gallons per minute when 
running at the designed speed of 740 r.p.m. It will 
be noticed that a forced-lubrication system of the 
same type as that on the pumps seen in Fig. 1 is 
provided. The motor is of the slip-ring induction 
type and is rated at 3,000 h.p. at 744 r.p.m., under 
the same conditions as regards temperature rise as 
for the Zwartkopjes plant. Rotor-resistance control is 
provided by a Metrovick type LF.1,000 liquid starter. 
In the official works tests both motors showed a full- 
load efficiency of 95-23 per cent., the power factor 
being 0-91 in one case and 0-908 in the other. 

We are indebted to Mr. J. P. Lesley, Chief Engineer 
to the Rand Water Board, for permission to publish 
this d-scription of part of the plant in his charge. 





CATALOGUE LIBRARY OF ENGINEERING FIRM.—Messrs. 
A. C. Wickman, Limited, Coventry, are endeavouring to 
bring their catalogue library up to date, and have 
asked us to state that they would be glad to receive 
copies of all catalogues, leaflets and other publications 
relating to the metal-working industry from companies 
in this country and overseas. 





CHILL-CAST PHOSPHORUS 
BRONZES. 


In the course of a paper entitled ‘‘ Mechanical 
Properties of Chill-Cast Phosphorus Bronzes,” recently 
submitted to the Institute of Metals for written dis- 
cussion, the author, Dr. K. Winterton, of the Tin 
Research Institute, states that advances in casting 
technique, in particular the flux-degassing process, and 
the use of slow gontrolled pouring, have made it 
desirable to re-examine the properties of the phos- 
phorus bronzes. The materials employed in making up 
the alloys for the present investigation were high- 
conductivity heavy-wire copper scrap, Chempur tin, 
and 15 per cent. phosphor-copper. -The tin content of 
the alloys made up ranged from 5 per cent. to 20 per 
cent., for phosphorus contents of 0-05 per cent., 
0-35 per cent. and 0-75 per cent. ; and from 5 per cent. 
to 10 per cent. in the range 1-75 per cent. to 2-5 per 
cent. of phosphorus. In the majority of cases, two 
bats of each alloy, measuring 12 in. in length by 1 in. 
in diameter, were cast in chill moulds at 1,225 deg. and 
1,200 deg. C. The casting procedure used was that 
devised by Pell-Walpole, namely, an oxidising flux, 
consisting of equal parts of cupric oxide, borax and 
sand, is charged with the copper, the quantity for small 
melts being 1 oz. per 1 Ib. of copper. When the charge 
is molten, the tin is added, and, after a few minutes’ 
superheating, the melt is allowed to reach the required 
casting temperature. The flux is then thickened with 
dry sand, the slag is drawn off, and the phosphorus 
addition made. Slow pouring, usually through a 
salamander funnel, is an essentia] feature of the process, 
and, in the present work, a ,,-in. diameter hole was 
used, giving a pouring rate of 5 lb. a minute. 

With the alloys containing more than 12 per cent. 
of tin, no casting difficulties were experienced, except 
in the case of the alloy containing 20 per cent. of tin 
and 0-75 per cent. of phosphorus. With this alloy 
“blowing” was encountered at first, because the 
casting temperature was too high; the alloy was 
subsequently cast successfully at 1,100 deg. C. In 
general, as the tin content is increased the fluidity is 
improved, and there is a slight improvement in the 
cast surface and appearance of the bars. With the 
high-phosphorus alloys no serious casting difficulties 
were experienced. It was ascertained, however, that 
the phosphor-copper should be heated to a dull red 
heat before it is added to the charge and that vigorous 
stirring is necessary to ensure a uniform melt, since 
the phosphor-copper floats, even when liquid. Cross- 
sectional fractures of the bars revealed no marked 
defects, and surprisingly little change in the tensile 
strength, due to variation of tin content, was found 
for low values of phosphorus. With more than 0-5 per 
cent. of phosphorus, however, an optimum tensile 
strength is obtained at about 8 per cent. to 10 per 
cent. of tin. The highest strength (30 tons per square 
inch) is found only in a restricted range of compositions 
of from 10 per cent. tin and 1-7 per cent. to 2 per cent. 
phosphorus, to 5 per cent. tin and 2-2 per cent. to 
2-5 per cent. phosphorus. A general decline in elonga-" 
tion takes place as the tin content is increased. The 
effect of phosphorus is similar, but less pronounced, 
the ductility not being much affected up to 0-75 per 
cent. of phosphorus. Optimum ductility appears to 
occur in the range 7 per cent. to 10 per cent. of tin 
and 0-75 per cent. of phosphorus. Brinell hardness is 
not greatly affected in the range 5 per cent. to 10 per 
cent. tin, but increases to high values with further 
additions of tin, namely, 150 at 16 per cent., 200 at 
20 per cent., and 225 at 22 per cent. By raising the 
phosphorus content from zero to 2-5 per cent., the 
hardness is somewhat increased. The hardening effect 
of the phosphorus, however, is much lower than that 
of the tin in alloys having a high tin; phosphorus 
ratio. In summing up, the author states that the 
mechanical properties of chill-cast phosphorus bronzes 
produced by flux-degassing and slow pouring are much 
For example, phosphor bronze 2 B 8, to comply with 
British Standard Specification Nos. 1058 and 1059, 
must have a tensile strength of 16 tons per square inch, 


and 1} per cent. minimum elongation on 44/A, whereas 
values obtained for a typical alloy in this specification 
range (10 per cent. tin, 0-75 per cent. phosphorus) are 
26 tons to 28 tons per square inch tensile strength and 
15 per cent. to 20 per cent. elongation. 





IMPROVEMENTS AT SWANSEA DocKs.—One of the first 
stages in the improvement of South Wales ports, an- 
nounced by the Great Western Railway, has been com- 
pleted by the re-equipment of a general-cargo berth at 
King’s Dock, Swansea. The berth is 820 ft. long, with 
road and rail facilities on the quay, and there is a ware- 
house with a floor area of 133,000 sq. ft.. with ample park- 
ing space for vehicles. Two 6-ton cranes already at the 
berth have been retained, but the supplementary short- 
jib hydraulic cranes have been transferred to other parts 
of the Dock and their place has been taken by six 3-ton 
electric cranes. 
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INSTITUTION ELECTIONS. BRITISH STANDARD PERSONAL. 
InstrruTion oF Crvi. ENGINEERS. SPECIFICATIONS. Smr GRAHAM CUNNINGHAM, K.B.E., has been released 
A ‘ate M ar y ‘Se. ; THE following specifications of engi ring interest from his post as Chief Executive and Controller-Genera] 
(Lond) Be . Hatch ied ee en eee ies Se, (Eng.) Institution, | °f Munitions Production, Ministry of Supply. 


, B.Sc. 
(Eng.) (Lond.), Harrow, Middx.; Eric Longbottom, 
B.Sc. (Bham), Derby; Arthur Godfrey Longley, 
Hobart, Tasmania; Bertram Gordon Neilson Mac- 
Ilravey, B.Sc. (Glas.), Rothesay, Bute ; John McLaren, 
B.Se. (Eng.) (Lond.), London, S.E.19; Alan William 
David Marshall, Epsom, Surrey ; David Sidney Mason, 
B.Sc. (B’ham), Broughton, nr. Skipton ; Allan Walter 
John Masters, B.Sc. (Eng.) (Lond.), Midhurst, Sussex ; 
John Allan Maughan, Upminster, Essex; Antonie 
Mauve, Pretoria, S. Africa; James Miller, Kirkcud- 
bright ; Charles McGregor Moir, Ph.D., B.Sc. (Eng.) 
(Lond.), Glasgow; Stanley Osborne Morton, B.Sc. 
nea — ‘Bite Noble, London, S.W.5 ; Leslie 
m Nyss, B.Eng. (L’pool), New Longton, nr. 
Preston ; Kazimierz Olpinski, London, S.W.7; Ed- 
ward Albert Vaughan O'Neil, Stafford ; Robert Orrell, 
Bury, Lancs.; Jack Herbert Osborn, B.Sc. (Eng.) 
(Lond.), Wolverhampton ; Hugh Leslie Palmer, B.Sc. 
(Eng.) (Lond.), New Malden, Surrey ; Reginald Arthur 
Parker, N. Harrow, Middx.; John Dennis Peirson, 
B.Sc. (Cape Town), Bulawayo, S. Rhodesia; Edgar 
Phillips Peregrine, B.Sc. (Wales), Barnoldswick, via 
Colne, Lanes. ; Evan Shillington Powel, M.A. (Cantab.), 
London, S.W.18 ; Edgar Horace Puckering, Walton-on- 
Thames; Alfred Grenvile , O.B.E., MSe. 
(Eng.) (Lond.), Bristol; Robert James Rackham, M.A. 
(Cantab.), Henlow, Beds.; Robert Albert Rayner, 
B.Sc. (Eng.) (Lond.), London, S.W.18; Willi 
Richardson, Sutton, Surrey; Charles Arthur Rigby, 
B.Sc. (Manitoba), Cambridge, Massachusetts, U.S.A. ; 
Horace Rippin, Retford; James Stewart Robertson, 
B.Sc. (Glas.), Dunblane, Perthshire ; Walter William 
Robert Roche, London, W.14; Albert Rock, Langley, 
Bucks. ; William Rowlands, B.Eng. (L’pool), Aml 
Anglesey ; William Walter Russell, London, 8.E.6; 
Frederick William Sanders, Halton, nr. Aylesbury ; 
John Richard Saunders, B.Sc. (Eng.) (Lond.), Graves- 
end, Kent ; Stanley James Seabrook. London, S.E.15 ; 
Mysore Seshadriengar, Ajmer, Rajputana, India ; Eric 
Arthur John Silley, B.Sc. (Eng.) (Lond.), Launceston, 
Cornwall; Victor Moses Silvera, London, W.2; 
Donald Smart, B.Sc. (Bristol), Salisbury, Wilts. ; 
Charles Ralph Stephenson, Leeds; Denis Michael 
Patrick Sullivan, Gravesend ; Cyril Frederick Sutton, 
Kuala Lumpur, Malaya; Vettivelu Thambipillay, 
B.Se. (Eng.) (Lond.), Cambridge; Morris Edward 
Tippett, Weston-super-Mare. 4 





THE INSTITUTE OF METALS. 


THE 38th annual general meeting of the Institute 
of Metals will be held at the Institution of Civil Engin- 
eers, Great George-street, London, S.W.1, on Wednes- 
day and Thursday, March 13 and 14. On the previous 
day, Tuesday, March 12, a visit will be paid to the 
Metallurgical Division of the Royal Ai Establish- 
ment, Farnborough. The morning session on March 13 
will commence at 10.30 a.m., when the report of the 
Council for the year ended December 31, 1945, and 
the treasurer’s report for the twelve months ended 
June 30, 1945, will be presented, and officers for the 
year 1946-47 elected. After the official business, the 
announcement of the award of the Institute of Metals 
Platinum Medal to Lieut.-Col. Sir John Greenly, 
K.C.M.G., C.B.E., M.A., M.LMech.E., will be made. 
Following on this the retiring President, Dr. W. T. 
Griffiths will induct into the Chair the President-Elect, 
Colonel P. G. J. Gueterbock, C.B., D.S.0., M.C., T.D., 
M.A., who will then deliver his presidential address. 
At the close, Mr. J. D. Grogan will present for discussion 
a paper entitled “ The Intercrystalline Corrosion, by 
Sodium Chloride, of a Wrought Aluminium Alloy 
Containing 4 per cent. of Copper.” 

The afternoon session on March 13 will extend from 
2.30 until 5.0 p.m., and three papers will be presented 
and discussed, namely, “‘ Damping Capacity and the 
Fatigue of Metals,” by Mr. R. F. Hanstock and Mr. 
A. Murray; “Some Experintents on the Effects of 
Residual Stresses on the Fatigue of Aluminium Alloys,” 
by Mr. G. Forrest ; and “Computations of Rolling 
Load, Torque, and Roll-Face Pressure in Metal Strip 
Rolling,” by Dr. M. Cook and Mr. E. C. Larke. On 
Thursday, March 14, there will be only one session, 
from 10 a.m. until 12.45 p.m. Three papers will be 
presented, the first by Mr. R. Eborall and Dr. C. E. 
Ransley on “‘ The Reaction of an Aluminium-Magnes- 
ium Alloy with Water Vapour and the Absorption of 
Hydrogen”; the second by Mr. F. A. Fox and Mr. 


C. J. Bushrod on “ The Influence of Some Different 
Surface Preparations on the Corrosion of Magnesium- 
Base Alloys of Low and No: nal Iron Content,” and 
the third by Dr. W. Hume-Rothery, F.R.S., Dr. G. V. 
Raynor, and Dr. E. Butchers, on “ Equilibrium Rela- 
tions and Some Properties of Magnesium-Lithium and 
Magnesium-Silver-Lithium Alloys.” 


have been issued by the British 
Copies are o from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


Clay Roofing Tiles and Fittings.—-A revision of 
B.S. No. 402, covering clay roofing tiles and fittings, 
has been issued primarily with the object of adding a 
range of fittings for use with the plain tiles which took up 
the entire space in the specification when originally 
issued in 1930. The fittings comprise eaves and top- 
course tiles; “‘ tile-and-a- ” tiles; various hip, 
ef Fe cher ‘let “ ’ re be colour. 

iles. i ts to man 3 

nibs, size, thickness, aller Sas nail holes are specified 
in respect of plain tiles, and, where appropriate, in 
eS of sche lighs af the requirements have — 
modi in the light of the experience gained wit 
those ori ly specified. The bility test has 
been re b; AR rete oe test and the 
freezing test has omitted, ough it is intended 
to add a revised freezing test as early as possible. The 
committee responsible for the specification fully appre- 
ciate that much work on the relationship between the 
testing of tiles and their performance and durability, 
still requires to be completed. The method of carrying 
out the transverse-strength test has been revised to 
bring it into line with modern practice, but, in order 
to assist manufacturers, the original test, slightly 
amended, has been transferred to an appendix as a 
suggested suitable test for works control. [Price 2s., 
postage included. ] 


Photometric Integrators and Photometers.—Other revi- 
sions which have recently been issued cover photo- 


metric in’ tors (B.S. No. 354) and photoelectric-type- 
portable photometers (B.S. No. 667). The principal 
change e' in B.S. No. 354 is that the size of the 


integrator has been extended to provide for tubular 
fluorescent and other tubular lamps. The formula of 
the paint used for coating the interior of the integrator 
has also been revised. The other specification, B.S. 
No. 667, covers the i ts for oto-electric 
portable photometers in which the test su embodies 
a rectifier photo-electric cell. The chief modification is 
a reduction in the figure for the change in the indication 
of the colour of the light source of from 6 per cent. to 
5 per cent. A note has also been added to the clause 
on oblique illumination, pointing out that the more 
stringent requirement, to be satisfied when illumina- 
tions of less than one foot-candle are in question, 
ensures that the error of the instrument shall not be 
excessive for street lighting and similar measurements. 
It is further recommended maa. par photometers 
should be returned to the at intervals of 
approximately six months for checking, and if necessary, 
recalibration, the date of such verification being pre- 
ferably marked upon or attached to the photometer. 
[Price of each revised specification, 2s., postage 
included. ]} 





BOOKS RECEIVED. 


The New Zealand Institution of Engineers. Proceedings. 
Volume 31, 1944-1945. The Secretary, The New 
Zealand Institution of Engineers, 8-10-12, The Terrace, 
Wellington C.1, New Zealand. 

The British Electrical and Allied Industries Research 
Association. Technical Report No. K/T 115. Relation 
Between Daylight Illumination and System Load. By 
P. ScHILLER. With a Mathematical Appendix. By 
N. L. Jonnson. Offices of the Association, 15, Savoy- 
street, Strand, London, W.C.2. [Price 13s. 6d. net.] 

Plastics : Scientific and Technological. By H. RONALD 
FLEcK. Second edition. Published for Temple Press 
Limited. The English Universities Press Limited, 
Little Paul’s House, Warwick-square, London, E.C.4, 
(Price 30s. net.] 

A Manual of Time and Motion Study. A Practical 

Guide to the Measurement of Human Endeavour in 

Industry and to the Development of Productive Efficiency. 

By Joun W. HeNprRy. Sir Isaac Pitman and Sons, 

Limited, Parker-street, Kingsway, London, W.C.2. 

(Price 12s. 6d. net.) 

The Law of Trade Unions. By H. SAMUELS. Stevens 

and Sons Limited, 119 and 120, Chancery-lane, 

Strand, London, W.C.2. [Price 5s. net.) 

The Reinforced Concrete Association. A Second Review 

of Recent Progress. December, 1945. Offices of the 

Association, York Mansions, 94, Petty France, West- 

minster, London, 8.W.1. [Price 1s. 6d.} 

The Ohio State University. Engineering Experiment 

Station. Bulletin No. 124. Massive Quartzite: A 

Refractory Material for Handling Molten Iron and Steel. 

By A. R. BLacKBURN. The Director, Engineering 





Experiment Station, The Ohio State University, 
Columbus 10, Ohio, U.S.A. [Price 50 cents.] 


Mr. 8. J, 
HARLEY, B.Sc., has been released from his position as 
Technical Controller, Machine Tool Control, and Mr. A, 
FoRBEs SMITH from his duties as Chief Transport and 
Movements Officer, Ministry of Supply. Both Mr. Harley 
and Mr. Forbes Smith will continue to act in an advisory 
capacity. 

Sm James Lirneow, Bt., G.B.E., M.C., has relin- 
quished the post of Controller of Merchant Shipbuilding 
and Repairs at the Admiralty, which he had held since 
its creation six years ago. The post will now lapse. 


Lizut-CoL. Sm Henry K. STEPHENSON, Bt.. is 
resigning the chairmanship of the Sheepbridge Coal and 
Iron Company, Limited, but is retaining his seat on the 
board. LORD ABERCONWAY, who became a director in 
1934, will be the new chairman. 


Mr. C. E, PEARSON, M.Met., Reader in Metallurgy in 
King’s College, Newcastle-upon-Tyne, has been appointed 
William Cochrane Professor of Metallurgy in the Univer- 
sity of Durham. 

Mr. W. J. WIGNEY has been appointed vice-chairman 
of Andrews Toledo Limited, Toledo Steel Works, 
Sheffield, 1, and has relinquished his position as managing 
director. MR. MALCOLM BROWN has been appointed 
managing director of Andrews Toledo Limited and of the 
Wardsend Steel Company, Limited. 


Mr. J. V. Levert, A.M.LE.E., A.M.I.Mech.E., chief 
electrical engineer to Messrs. Thos. Broadbent and Sons, 
Limited, Central Ironworks, Huddersfield, has recently 
retired. His address is “ Thorpe Meade,” 17, Thorpe- 
lane, Almondbury, Huddersfield. 


Lt.-CommMpR. (E) C. H. Haywarp, M.I.N.A., 
M.1.Mech.E., after war service from 1939 to 1946, is 
leaving Great Britain immediately for the West Indies 
and Central America, as resident superintendent in these 
territories for the marketing and servicing organisations 
covering the engineering products of British Oil Engines 
(Export), Limited, of London, and the Brush Electrical 
Engineering Company, Limited, and subsidiaries, of 
Loughborough. 

Dr. T. F. West, M.Sc., F.R.L.C., until recently chief 
chemist to Stafford Allen and Sons, Limited, has joined 
the board of The Hygienic Chemical Company, Limited. 
as director in charge of scientific research and develop- 
ment. Messrs. GEORGE COHEN, SONS AND COMPANY. 
LmarreD, have acquired a major holding in THE HyYGIENic 
CHEMICAL COMPANY, LIMITED, and its subsidiary, 
PesticipE (D.D.T.), Liomrrep. 

Mr. W. L. Brive, M.Sc.Tech., B.Sc., A.M.I.Mech.E.. 
has joined the staff of the Baghecring, Department of the 
Sunderland Technical College. 

Messrs. THE ROCKWELL MACHINE TooL COMPANY. 
LimMireD, have been appointed sole selling agents by the 
American Broach and Machine Company, Michigan ; 
the Cincinnati Bickford Tool Company, Cincinnati; the 
Giddings and Lewis Machine Tool Company, Wisconsin ; 
the Sundstrand Machine Tool Company, Rockford ; and 
the U.S. Machine Tool Company, Ampere, New Jersey. 

British VACUUM CLEANER AND ENGINEERING COM- 
PANY, Luwrrep, Goblin Works, Leatherhead, Surrey. 
inform us that a subsidiary company, B.V.C. INDUSTRIAL 
ConsrructTions, Liirep, Africa House, Kingsway. 
London, W.C.2, has been formed for the purpose of 
designing, constructing and selling pneumatic and 
mechanical handling plants, heating and ventilating 
installations, and other equipment. Mr. J. J. Ham- 
BIDGE has been made chairman of the new company 
and the other directors are Mr. SEyMOUR Boots, MR. 
D. WATKINS, Mr. A. T. SHaw, and MR. A. W. DANIELS, 
M.I.Mech.E. The first three named gentlemen are also 
directors of the parent company. 

THE NORTHERN ALUMINIUM COMPANY, LIMITED, have 
opened a new sales and inquiry office at 26, Mosley-street, 
Newcastle-upon-Tyne. It is to serve the area of Yorkshire. 
North-East England, and Scotland. The area manager is 
Mr. G. HAMMONDS. 

Messrs. BROOKS AND WALKER, LIMITED, Ibex House. 
Minories, London, E.C.3, have been appointed by THE 
HORSTMANN GEAR COMPANY, LIMITED, Newbridge 
Works, Bath, to be sole distributors, in Great Britain 
and abroad, of their plug and ring screw gauges, hobs 
and press guards. 





DISPOSAL OF GOVERNMENT SURPLUS MACHINE TOOLS. 
—It is expected that approximately 500 machine tools 
will be available for sale on the opening day when the 
Ministry of Supply Machine-Tool Disposal Directorate 
open a further “bn site ” sale at Messrs. Vickers-Arm- 
strongs Limited, Squires Gate Airport, Blackpool, on 
Wednesday, February 20, at 10 a.m. The machines on 
offer may be inspected on and after that date and the 
usual facilities for purchasers to obtain the assistance of 





approved merchants will be available. 
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NOTES FROM THE NORTH. 


GLaseow, Wednesday. 


Scottish Steel.—Clyde shipbuilding orders have had 
to be transferred to English firms owing to the coal 
shortage in this district, and the consequent restriction 
on steel production. This situation is creating disquiet, 
and, coupled with the Government delay in granting 
permission to steelmakers to proceed with their develop- 
ment plans, it is felt that the industry’s post-war pros- 
pects are endangered. Makers are producing limited 
outputs, and the demand for sections and bars is difficult 
to meet. Orders for plates are on a large scale, but 
although delivery times have lengthened, most of the 
orders for plates are being dealt with in a relatively 
satisfactory manner. Re-rollers have extensive orders 
on hand, and the supply of billets is maintained fairly 
well. Sheet-makers are still overwhelmed with home and 
export work. Export steel] orders are still circulating 
for a much greater tonnage than makers have been 
authorised to export, and, so far as Scotland is con- 
cerned, there is little hope of any additional stee] being 
released for this purpose for a considerable time. Local 
tubemakers are working at full capacity. The con- 
struction of the new Mossend works of Messrs. Stewarts 
and Lloyds is proceeding normally, but will not be 
complete for many months; when complete, the plant 
will be able to produce seamless tubes up to 16 in. in 
diameter. 

Scottish Coal.—Supplies of coal are but little improved 
despite steadier working at the collieries during the 
past week or two, as demand is still greatly in excess of 
output. Gas and electricity undertakings are getting 
all the coal the Control and the collieries can supply, 
but their stocks are still very low. Steelworks’ supplies 
are severely curtailed, but it is understood that the 
Hallside Works of the Steel Company of Scotland may 
be allowed sufficient coal to enable a re-start to be made 
at the No. 4 mill. This will tax the coal supply Control 
heavily, and the fact serves as an indication of the present 
fuel shortage ip Scotland. Domestic supplies are being 
kept down to the lowest limits, but the milder weather 
has helped to prevent any critical shortage developing. 
Private houses are now depending to an dented 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal T'rade.—In spite of a steady improve- 
ment in the man-power position at the South Wales 
collieries, the output has again dwindled. Since the 
beginning of the year there have been an additional 
400 men on colliery books, bringing the total up to 
99,421. In the week ended January 26, the output at 
the 191 pits controlled by the local Coalowners’ Associa- 
tion was only 425,995 tons, compared with 427,329 tons 
in the same week of last year, when, however, operations 
were checked by heavy snowstorms. The output during 
the past week has been further interrupted by a one-day 
token strike of bus workers, that resulted in a number 
of colliers failing to reach their work. Because supplies 
of coal have become so scarce on the Welsh steam-coal 
market, operators have had to introduce rationing in 
respect of bunker supplies for ships. Coals are now being 
allocated in accordance with the priority of the cargo. 
Where a ship is destined for a port at which bunker 
supplies are available, only sufficient coal can be spared 
to take her to that destination. There has been no 
reduction.in the demand from inland customers through- 
out the week. Order books are well filled for some time 
ahead, and in order to spread available coal over as many 
customers as possible, deliveries to some of the large-scale 
users under contracts have been cut. There was no coal 
of the better qualities to spare for general shipment 
abroad. All the large descriptions are well sold for some 
time ahead, and are very firm in tone, while the demand 
was active for the sized and bituminous smalls, which 
were almost unobtainable. Some of the inferior dry 
steams were on offer. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states that 
conditions in the tin-plate industry are unchanged. The 
home demand is good and makers are eager to increase 
production by re-starting more mills when additional 
labour is procurable. Steps are being taken to attract 
men into the industry and several expedients have been 
mooted. The export market has a good inquiry, but 
only a few small orders have been booked. Steel sheets 





v 


extent on gas and electricity for space heating, cooking, 
and hot water. So far as exports are concerned, even the 
shipment of inferior fuels has been affected by the 
abnormal demand from inland users for these classes. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—Colliery engineering firms have a 
great deal of work on their books, and the engineering 
shops are busy dealing with orders for ironworks and 
steelworks plant and machinery. Heavy-engineering 
departments closely associated with the armaments 
industry have yet to get into their peace-time stride. 
There is considerable activity in the production of 
cement-making plant and equipment, largely on export 
account, and this serves to keep the associated steel 
foundries busily employed in contrast with other steel 
foundries which are hampered by the shortage of labour. 
Generally, the labour position is improving a little, 
especially in the matter of unskilled men willing to 
adapt themselves ; this is notably the case in the hand- 
tool trades. Basic-steel departments are employed 
as fully as the labour available permits and would 
welcome an increase to enable deliveries to be given in 
reasonable time. In the steel trades generally, the 
question of delivery is the main cause of anxiety. 


South Yorkshire Coal Trade.—<A little more coal is 
becoming available, but production still falls far short 
of the demand. The most urgently pressed users, 
however, have been prévided with sufficient deliveries 
to avert stoppages at the works. A good deal of alter- 
native, and often inferior, fuel has had to be accepted. 
Gas coal is being suppl ted by h qualities, 
to the inconvenience of retail merchants who are able 
to give only scant deliveries to their registered customers. 
Coking coal is quickly absorbed, and is needed in much 
greater quantities if any improvement in coke-making 
is to be made. Gas coke is a little more plentiful. 
Patent-oven coke nuts are in short supply. 


hala 
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WAR ACTIVITIES OF THE ENGLISH ELECTRIC COMPANY. 
—An exhibition showing the war-time activities of the 
English ElectricCompany, Limited, was pened yester- 
day, February 14, at Messrs. Prosser’s Automobile Show- 
rooms, 139, Bothwell-street, Glasgow, by the Lord Pro- 
vost of Glasgow, Mr. Hector McNeill. The general public 
are invited to inspect the exhibition from February 18 
until February 23. The exhibition shows how the com- 
pany’s four works, at Stafford, Rugby, Bradford and 
Preston, met the country’s needs in war-time, both ip 
the matter of direct war material and by an increased 
output of normal equipment. The progress of the war is 
depicted in a series of illuminated panels and, at each 
stage, thé company’s contribution is demonstrated by 
photographs and models. 





are unchanged and the demand is much in excess of the 
production. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Iron and steel producers have 
extensive orders in hand and are running their plants 
at as high a capacity as conditions permit in an endeavour 
to keep pace with their delivery obligations under 
running contracts. The bulk of the pig-iron output is 
being used at the maker’s own consuming plants and 
consequently market transactions are on a very limited 
scale. Some further improvement in imports of high- 
grade foreign iron ore is reported, but considerably 
larger supplies from overseas would be very welcome. 
The large production of semi-finished steel still falls 
uncommonly short of the consumers’ heavy require- 
ments and substantial imports from overseas are required 
to keep re-rolling mills in full activity. 

Foundry and Basic Iron.—-Makers of light castings 
have extensive orders and are calling for large deliveries 
of high-phosphorus iron to enable satisfactory handling 
of contracts in hand, but the local make of foundry pig 
continues small and supplies from other producing areas 
cannot be materially increased. Producers of basic iron 
are still retaining the whole of the output to meet the 
requirements of their own tonsuming works. 

Hematite, Low-Phosphorus and Refined Iron.—Condi- 
tions in the hematite branch of trade are somewhat less 
stringent than they have been, but the available tonnage 
has still to be distributed with care. Merchants are 
experiencing difficulty in obtaining export licences and 
this circumstance is holding up business with customers 
abroad. Outputs of low- and medium-phosphorus grades 
of iron are adequate for the needs of the foundries and 
the production of refined iron is steadily taken up. 

Manufactured Iron and Steel.—Satisfactory quantities 
of semi-finished iron are obtainable, but the make of 
steel semies is not sufficient to meet the demand, so that 
the arrival of further parcels of Colonial billets, blooms 
and sheet bars will be welcomed. Manufacturers of 
finished commodities have heavy commitments and are 
not desirous of adding to their contract responsibilities. 
Buyers are anxious to negotiate, but are experiencing 
difficulty in placing orders even for distant delivery 
dates. Black and galvanised sheets cannot be purchased 
for supply before July. Producers of plates, light 
sections and rails have extensive bookings, while makers 
of railway chairs and points and pit props, arches and 
colliery roofings are also busy. : 


Scrap.—Large quantities of iron and steel scrap are 





being consumed and users would welcome further 
supplies of all grades of heavy material. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey and 
North Wales Centre: Monday, February 18, 6 p.m., 
Royal Institution, Colquitt-street, Liverpool. ‘‘ Design 
of Electric Lighting Installations for Building Interiors.” 
London Students’ Section : Monday, February 18, 7 p.m., 
Victoria-embankment, W.C.2. ‘‘ Measurement and Re- 
duction of Noise” by Dr. A. J. King. North-Western 
Installations Section: Tuesday, February 19, 6 p.m., 
Engineers’ Club, Manchester. “ Street Lighting,” by 
Mr. E. C. Lennox. North-Western and North-Midland 
Centres: Wednesday, February 20, 2.30 p.m., Royal 
Victoria Hotel, Sheffield. ‘‘ Operation of Large Turbo- 
Alternators ” by Mr. R. H. Coates and Mr. B. C. Pyle. 
Radio Section: Wednesday, February 20, 5.30 p.m., 
Victoria-embankment, W.C.2. | “ Location of Cable 
Faults,” by Mr. F. F. Roberts. North-Eastern Centre : 
Thursday, February 21, 7.30 p.m., Literary and Philo- 
sophical Institute, Westgate-road, Newcastle-upon-Tyne. 
Faraday Lecture: ‘“‘ Atoms, Electrons and Engineers,” 
by Dr. T. E. Allibone. | 


INSTITUTE OF FUEL.—Monday, February 18, 6 p.m., 
Institution of Mechanical Engineers, Storey’s-gate, 
S.W.1. “ Individual and District Heating Systems,”’ by 
Mr. D. V. H. Smith. 1 orkshire Section: Wednesday, 
February 20, 2.30 p.m., Danum Hotel, Doncaster. 
“ Smoke Abatement,” papers by Dr. H. A. Fells, Mr. 
W. A. Wordley, and Dr. J. E. Garside. 


INSTITUTION OF PRODUCTION ENGINEERS.—Halifar 
Section: Monday, February 18, 7 p.m., Technical 
College, Halifax. ‘‘ Hydraulics and Machine Tools,” by 
Mr. H. C. Town. Sheffield Section: Wednesday, Feb- 
ruary 20, 6.30 p.m., Royal Victoria Station Hotel. 
Sheffield. “X-Rays and Industrial Problems,” by 
Dr. A. H. Jay. Glasgow Section: Thursday, February 
21, 7.15 p.m., 39, Elmbank-crescent. Glasgow. “‘ Produc- 
tion of Coal-Cutting and Handling Machinery.” by Mr. 
R. J. Hird. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre: Monday, February 18, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘‘ Bus Operation and Design,” by 
Mr. J. H. Holden. Luton Centre: Tuesday, Feb- 
ruary 19, 7.30 p.m., George Hotel, Luton. ‘“‘ Car Chassis 
Frame Design,” by Mr. D. Bastow. Bristol Centre: 
Thursday, February 21, 7 p.m., Merchant Venturers’ 
College, Bristol. Brains Trust Meeting. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Feb- 
ruary 19, 5.30 p.m., Great George-street, S.W.1. “* Mea- 
surement of Discharges of River Basins of White Nile 
(Sudan) and Nene (Great Britain),”’ by Mr. R. F. Wileman 
and Mr. H. Clark. South Wales Association: Tuesday, 
February 19, € p.m., Mackworth Hotel, Swansea. “ An 
Open-Cast Coal Site,” by Mr. K. H. Thompson. “‘ Open- 
Cast Coal Production,’ by Mr. D. D. Treharne. 


INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
February 19, 5.30 p.m., Geological Society, Burlington 
House, W.1. “ Clean Coal,” by Dr. E. T. Wilkins. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—tTuesday, February 19, 6.15 p.m., 2, Savoy-hill, W.C.2. 
“ Underground and Overhead Distribution up to 660 
Volts,” by Mr. L. R. Perkins. 


JUNIOR INSTITUTION OF ENGINEERS.—Midland Sec- 
tion: Tuesday, February 19, 7.30 p.m., James Watt 
Institute, Birmingham. Presidential Address on ‘‘ Ato- 
mic Energy,” by Sir George P. Thomson, F.R.S. Insti- 
tution: Friday, February 22, 6.30 p.m., 39, Victoria- 
street, S.W.1. “The D. R. Gyro Magnetic Compass,” 
by Mr. F. J. Twiney. 

INSTITUTION OF MECHANICAL ENGINEERS.—W ednes- 
day, February 20, Thursday, February 21, and Friday, 
February 22, Storey’s-gate, St. James’s Park, S.W.1. 
Lectures on “ Development of the Internal-Combustion 
Turbine,” by Mr. H. Constant and others. For pro- 
gramme, see page 159, of this issue. Midland Branch: 
Thursday, February 21, 5.30 p.m., James Watt Institute, 
Birmingham Chairman’s Address, by Col. J. W. Danielson, 
Southern Branch: Thursday, February 21, 7.30 p.m., 
Royal Aircraft Establishment, Farnborough. “‘ Scientist 
in War-Time,” by Sir Edward V. Appleton, F.R.S. 
Applied Mechanics Group: Friday, February 22, 5.30 
p.m., Storey’s-gate,S.W.1. ‘“‘ Flow of Gases at Sonic and 
Supersonic Speeds,” by Dr. G. A. Hankins and Mr. W. F. 
Cope. 

Royal Society oF ARTS.—Wednesday, February 20, 
1.45 p.m., John Adam-street, W.C.2. ‘“‘ Radar,” by 
Professor J. T. Randall. 

RoyaL METEOROLOGICAL SociETY.—Wednesday, Feb- 
ruary 20, 5 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. “ British Radio-Sonde,” by Mr. E. G. Dymond. 


DIESEL ENGINE USERS ASSOCIATION.—Thursday, 





February 21, 2.30 p.m., Alliance Hall, .Caxton-street, 
S.W.1. “ Heavy-Oil Engine Working Costs Report.” 
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RESEARCH ON 
ATMOSPHERIC POLLUTION. 


THE human body is so complex an assembly of 
apparatus, so well able to adjust itself temporarily 
or adapt itself permanently to external influences 
and conditions, that any formulation of a precise 
relationship between the aggregate health of an 
urban community and the degree of atmospheric 
pollution to which it is subject is beyond reasonable 
expectation. It is easy to believe, nevertheless, 
that the smoke of cities has a detrimental effect on 
the physical well-being of those who dwell in them, 
despite the sturdy assertions of local patriots that 
soot and smuts have antiseptic qualities unsuspected 
by country folk; and medical officers have ex- 
pressed grave concern at the harm done by atmo- 
spheric pollution in aggravating respiratory diseases, 
transporting bacterial infection and reducing the 
ultra-violet radiation of sunlight. On the material 
side, there is no doubt at all that atmospheric smoke 
and fumes are an expensive nuisance, figuring pro- 
minently among the causes of fog, dirty buildings, 
corroding masonry, and a general impairment of 
visibility. Recognition of such actual and potential 
evils has underlain legislation aimed at controlling 
the emission of industrial smoke and fumes, and 
gave rise during the years between the wars to some 
serious smoke-abatement propaganda and some 
equally serious, and considerably more fruitful, 
experimental investigations into the characteristics 
of atmospheric pollution in a number of large towns. 

The information accumulated in those investiga- 
tions and analysed by the Atmospheric Pollution 
Research Committee of the Department of Scientific 
and Industrial Research was useful in revealing 
trends and variations of a general character. As 
long ago as 1932, for example, it was permissible to 
conclude from 18 years’ results that the domestic 
fire, burning bituminous coal, was the worst type of 
offender in. producing tarry constituents of pollu- 
tion, and that, while little or no improvement was 
taking place in localities where houses predominate, 
there was evidence of diminishing contamination 





from factory chimneys. Both these trends were 
obviously subject to regional secular variations and 
perhaps indicated the state of industrial prosperity 


145 | rather than the public attitude towards smoke- 


abatement. Upon two other aspects of pollution, 
however, the experimental findings were more 
definite and permanent. One of these concerns the 

distances to which particles can be carried, 
suspended in the atmosphere, before being dispersed 
or deposited by change of weather conditions. The 
other is the significant restriction of sunlight by 
polluting matter, especially during the winter 
months, which was the subject of a convincing 
investigation at Halifax. 

It is worth while to record the fact that these 
conclusions were established, since they are impor- 
tant enough to warrant the elaborate experiments 
to confirm and amplify them that have been 
included in a subsequent investigation. The early 
observations of pollution at stations distributed over 
populous districts throughout the whole of Great 
Britain suffered from imperfections of the measuring 
instruments—which were, in fact, in course of de- 
velopment during the progress of the investigation— 
and further lacked conclusiveness because it was not 
known how to define an equivalent position in each 
town at which to site apparatus in order to obtain 
comparable measurements. Still more essential to 
a full understanding of air pollution problems was 
an accurate study of the rate and manner of smnoke 
dispersal under the influences of wind and rain, and 
of the consequences of its distribution through 
height and distance from the source. Reliable 
knowledge on these matters and their implications 
should be of immediate value to architects and 
engineers who are at present planning the recon- 
struction and extension of industrial and residential 
districts in almost every part of the country. To 
carry out their task completely, they need to know 
how much pollution to expect in a town on the basis 
of its population, its industries, and its situation 
relative to neighbouring or distant origins of 
pollution; what daily and seasonal fluctuations are 
probable ; what are the effects on visibility and day- 
light ; and how to measure pollution and interpret 
the measurements. 

Many of these questions have been adequately 
answered by a comprehensive scientific survey of 
atmospheric pollution in the city of Leicester, 
which was carried out during the three years 1937 
to 1939 by Dr. A. R. Meetham and two assistant 
officers of the Department of Scientific and Indus- 
trial Research, under the general guidance of the 
Atmospheric Pollution Research Committee, whose 
Report* has been issued recently. With a popu- 
lation of just over a quarter of a million and a smoke- 
producing radius of two to three miles, Leicester 
represents a normal British industrial town and 
has the further advantages, from the standpoint 
of a pollution survey, of a centralised factory area, 
including a variety of industries, a fairly level site 
uniformly surrounded by low hills, and an unusually 
isolated situation with respect to other industrial 
districts, air-borne pollution from which might prove 
confusing. Previous co-operation of the Leicester 
Health Department in recording atmospheric pollu- 
tion was helpful in fixing observation stations, of 
which there were originally twelve, increased by 
three during the latter part of the survey. They 
were distributed over a large area at distances up 
to 6 miles from the centre of the city, and the conse- 
quent range of pollution, from high to low values, 
somewhat taxed the capabilities of the instruments 


‘available, though not more severely than the dili- 


gence of the scientists who made the daily observa- 
tions and analyses. Instruments of the type which 
take continuous or hourly samples were used for 
separately measuring black suspended impurity, 
smoke, and sulphur dioxide. Restricted use was 
also made of the lead-peroxide method of deter- 
mining the sulphur-dioxide content of the air, 
and of the standard deposit gauge for measuring the 
total polluting matter precipitated along with rain 
or falling under its own weight. Finally, it was 
found necessary to design a new form of ultra-violet 
daylight integrator, which was ‘achieved with a _ 


* Atmospheric Pollution in Leicester. Atmospheric 
Pollution Research Technical Paper No. 1. H.M. 
Stationery Office, Kingsway, W.C.2. [Price 3s. net.] 
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large measure of success, if not with as close accuracy 
as will be possible in future work. 

From this brief account of the scope of the survey 
and of the essential preparatory work, it is clear 
that the complete programme, entailing the statis- 
tical analysis and co-ordination of some 200,000 
observations, represents a task of considerable 
magnitude, and probably the most gratifying 
comment to its authors is that the results completely 
justify the seven years they devoted to it. They 
have been able to estimate the mean distribution 
of atmospheric pollution in and around Leicester 
and to explain the special variations in distribution 
due to meteorological causes as well as the secular 
changes due to daily, weekly and yearly cycles in 
the creation of air-borne impurities. Comparison 
of Leicester with other towns has been made as 
far as equivalent records are available, and has led 
to the remarkable conclusion that, as a general rule, 
the mean concentration of smoke at the centre of a 
town is proportional to the square root of its popu- 
lation. London is exceptionally low on this popu- 
lation basis, doubtless because a large proportion 
of its heat and power are derived from central 
plants in which combustion is more efficient than 
in the domestic grate, while Cardiff is also below 
the average because the local coal is low in volatile 
constituents. Stoke, on the contrary, burns bitu- 
minous coal smokily in its kilns and has a signifi- 
cantly higher concentration: of smoke than other 
towns of equal size. 

A related study of the diffusion of smoke and 
sulphur dioxide led to the general law that the 
concentration, in winter, at 35 to 90 miles downwind 
from a polluted area varies directly as the population 
of the area and inversely as the square of the distance 
from the source. An important consequence of 
this mode of pollution transfer is that anything 
from 10 to 40 per cent. of the total air impurities 
at the centre of Leicester comes from distant indus- 
trial areas. In different directions of wind, it was 
possibly to identify London, Birmingham, Stafford- 
shire, and even Lancashire and the West Riding of 
Yorkshire as sources of smoke and sulphur dioxide 
reaching Leicester. Within about 10 miles of a 
town the size of Leicester, the dispersal of smoke 
is apparently due very largely to upward diffusion, 
and the atmospheric concentration diminishes in 
simple proportion to distance. This unexpected 
result implies that the pollution over a town is very 
little affected by horizontal air movement, and 
was confirmed in Leicester by observing that the 
highest concentration was moved only about half 
a mile by a strong wind. The most effective dis- 
persal agent is atmospheric turbulence, which carries 
clean air down from high levels to displace conta- 
minated air near the ground. 

Closely associated with the presence of smoke 
from near or distant sources, and with the meteoro- 
logical conditions favouring its diffusion or other- 
wise, are the consequences of impaired visibility. 
It was found at Leicester that, during the winter 
months, the ultra-violet daylight radiation was 
reduced by upwards of 30 per cent., and that visi- 
bility, apart from temporary effects of fog or rain, 

‘was limited by atmospheric smoke to less than 
1,300 yards on an average day. These are suffi- 
ciently striking figures to justify serious considera- 
tion in connection with urban development projects, 
and a valuable section of the report is devoted to a 
critical examination of remedial measures. In the 
first place, it must be recognised that the proven 
transfer of air-borne pollution to great distances 
raises the smoke abatement problem on to the 
national scale, and the present need for stringency 
in coal consumption might usefully be combined 
with recommendations on the subject of pollution 
abatement. Clearly, the householder no less than 
the factory owner and public authority has a duty, 
towards a substantial proportion of his fellow 
countrymen as well as to his immediate neighbours, 
to minimise smoke production. The creation of 
smokeless zones near the centres of large townsis an 
attractive palliative, but obviously not a measure 
that can be drastically enforced without regard to 
local conditions. Public authorities can, neverthe- 
less, do a good deal more than is commonly done 
at present to educate all classes of fuel consumers 
in the matter of smoke production. 


DAYLIGHT ILLUMINATION 
AND ELECTRIC-SUPPLY 
DEMAND. 


THE load on an electric-supply system at any 
specific moment depends on a complicated assem- 
blage of variables, some of which may be functions 
of others. Obviously, the order of magnitude of 
the load will be determined by the time of the day, 
and time of the year, at which the specific moment 
falls. Presumably, load curves are plotted for all 
electricity-supply systems, but over-all figures do 
not, in themselves, give any information about the 
components from which the total load is built up, 
and information about these components is of 
considerable value. It is required for the intelligent 
planning of extensions and new systems, in the 
framing of tariffs which shall be economically 
sound, and in determining the safe minimum of 
spare plant to be held in reserve but ready for 
operation. An aspect of the matter of particular 
importance is ability to separate the incidence and 
form of the industrial and domestic loads, which have 
different characteristics. The latter is of growing 
importance and, in some important areas, may be- 
come the dominant factor in the industry. Sales 
to domestic consumers represent 44 per cent. of the 
total sales of the Northmet Power Company. 

Some years ago, the British Electrical and Allied 
Industries Research Association formed a research 
section to investigate problems of electricity- 
supply technology and has since published various 
reports dealing with one or other aspect of this broad 
matter. Some have concerned the correct allocation 
of costs, but the fundamental relation on which all 
considerations must be based, is the nature of the 
various components from which the total load is 
made up. Ina paper read before the Institution of 
Electrical Engineers, in 1944, Mr. P. Schiller, of 
the Electrical Research Association, described the 
method of load analysis which had been developed. 
One aspect of the matter concerned the effects of 
outdoor temperature and daylight on the shape of 
the load curve. As these agents act simultaneously 
there is some difficulty in segregating their influence. 
In general terms, the lighting component of the 
load is a function of daylight illumination and varies 
regularly throughout the year, but may exhibit 
considerable local departures from normal owing 
to fog or other unfavourable weather conditions. 

From the point of view of the average power- 
station operator, it might appear that separation 
of additional load, caused by unfavourable weather, 
into its heating and lighting components, is of no 
direct practical interest. The extra demand has 
to be met and its incidence cannot be accurately 
foreseen. It cannot, however, be looked upon 
as a small matter which can be ignored. At a joint 
meeting of the Institution of Electrical Engineers 
and the Royal Meteorological Society, on October 18, 
1945, it was stated that on two days at the end of 
January and the beginning of February, 1945, 
separated only by a week, a drop in mean tempera- 
ture of 25 deg. F. caused an increase in the peak 
load in South-East England of 31 per cent. This 
was apparently attributed entirely to the tempera- 
ture difference, but it is not likely that the daylight 
illumination was similar on the two days and the 
added load may have contained a lighting factor. 

Although it might appear that the separation 
of the lighting and heating components in the extra 
load imposed by unfavourable climatic conditions 
is purely of academic interest, it is actually a neces- 
sary operation in the working out of proper analysis 
of load curves. Further, the accumulation of 
sufficient data, in conjunction with the detailed 
weather forecasts which are now available, may 
enable the climatically-controlled portion of the 
load to be estimated with fair accuracy for, say, 
twenty-four hours ahead. An investigation of the 
influence of daylight illumination on load curves 
has been made by the British Electrical and Allied 
Industries Research Association, and is described 
in a recent report,* in which the separation of the 





* Relation Between Daylight Illumination and System 
Load. By P. Schiller, M.I.E.E. The British Electrical 
and Allied Industries Research Association, London. 
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lighting demand from the heating demand is dealt 
with in detail. 

To measure the variation in daylight illumination, 
@ photo-electric cell, in conjunction with a tapper. 
type recorder, was used. It is pointed out that any 
method of measuring the daylight may be used ag 
long as it remains constant, but the foot-candles 
recorded by different methods will not, in general, 
be comparable and. the results obtained on one 
electricity-supply system will not necessarily be 
applicable to another. A curve is given in the 
report which records the relation between load 
increase and daylight illumination on the system 
of the London Power Company on a November day 
in 1933, but as it is based on photometer readings 
taken from a window in the well of a building, the 
actual illumination figures obtained were only of 
local significance and cannot be applied elsewhere, 
In the Research Association’s investigation, the ap- 
paratus used was developed from an arrangement used 
by the National Physical Laboratory in studying the 
seasonal daylight illumination The apparatus 
consisted of a sheet-iron tetrahedral casing lined with 
heat-insulating board. One face of the tetrahedron 
was formed by a glass cover, which was set to face 
the north quadrant of the sky and was at no time 
exposed to direct sunlight. The photo-electric cell 
was placed horizontally in the casing and uniform 
temperature conditions were maintained by means 
of a thermostatically-controlled heater, set to 
20 deg. C. The apparatus was placed on the roof 
of the Arlington-road substation of the St. Pancras 
electricity undertaking. 

Some photometer records are reproduced in the 
report. These show that on two contiguous days 
the average illumination varied between 41 foot- 
candles and 3 foot-candles. To investigate the 
relation between daylight and power demand, the 
daylight curve and the curve representing outdoor 
temperature are plotted against the system load 
curve for the period September 11 to December 11, 
1944. For convenience in reading, the temperature 
and daylight curves are inverted and the com- 
parison at once indicates certain load increases 
which may be definitely attributed to either daylight 
or temperature, some rises in the load curve being 
reproduced in either the daylight or the temperature 
curve, but not in both. The load curve, which is 
reproduced, covers a range of from 10 MW to 22 MW 
and rises fairly regularly as the season advances. 
It is assumed that the former figure represents the 
basic demand, additions to it being caused by 
decreasing illumination and temperature. 

Under stable conditions, the relation between 
temperature and space-heating demand is of a 
rectilinear character, as heat dissipation from a 
building is directly proportional to the temperature 
gradient. Variations may be caused by wind or 
wet weather, but fundamentally a straight-line 
relationship holds. A similar assumption cannot be 
made in the case of daylight illumination as the 
time of switching on of artificial lighting will vary 
with the daylight factor of individual premises. 
In general, the demand will increase more rapidly 
as daylight illumination decreases. The London 
Power Company curve, already referred to, indicates 
that the relation between load and illumination is 
of a semi-logarithmic character and may, for 
practical purposes, be represented by the equation 
L,; = a — blog i, where L, signifies the incremental 
system load due to seasonal lighting and i the 
illumination measured on a given basis, while « 
and } are constants. In analysing the load curve, 
the problem is to isolate the two superposed but 
independent relationships represented by load-illu- 
mination and load-temperature, and it is the main 
purpose of this report to show how this may be 
done by means of regression analysis. This method 
is familiar to statisticians, but will be unknown 
to most engineers and the report ends with a 
mathematical appendix in which the principles 
of the matter are explained. The results of the 
analysis, in the case examined, show that a re- 
duction in illumination from 100 foot-candles to 
1 foot-candle corresponds to a demand increase of 
3-8 MW. The total seasonal lighting demand over 
the period concerned is about 4-5 MW and, with the 
basic demand assumed as 10 MW, any excess ovr 





14-5 MW may be attributed to space heating. 
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NOTES. 


{ue DEVELOPMENT OF ELECTRICAL RESEARCH. 


Tue annual luncheon of the British Electrical 
and Allied Industries Research Association was 
held at the Connaught Rooms, London, on Friday, 
February 8, the President, Sir Charles Darwin, 
F.R.S., being in the chair. Proposing the toast of 
the “‘ Association,” Mr. V. Z. de Ferranti called 
attention to the fact that it was this year celebrating 
its silver jubilee. During its existence it had been 
responsible for much research, all of which had 
resulted in an “improvement of the art.” For 
the past six years it had been involved largely in 
work connected with engines of destruction, but 
now, it was to be hoped, it would become more 
closely concerned with apparatus which would 
raise the standard of living. The development of 
the Association was largely the work of Mr. E. B. 
Wedmore, to whom, and indeed to the staff generally, 
great credit was due for the way in which they 
had carried on under bombardment and other 
difficult conditions. In the course of his reply, 
the President said that there were something like 
thirty research associations now in existence, 
but whereas most of them carried out almost all the 
research performed by the industry with which they 
were connected, in the case of electrical research 
more money was expended by the industry directly 
than through the Association. This acted as a 
stimulus and was certainly a good thing for the 
country. During the war, the activities of the 
Association had been various and important ; 
and an account of them would show the vast 
amount of unspectacular work which lay behind 
any successful project. It was this aspect of 
industry that was often not grasped by the public, 
especially because it involved team work and there- 
fore could not have a single name attached to it. 
Though the Association had invented neither 
atomic energy nor radar, it had done useful work 
on radio interference, especially as regards shielding 
the circuits inside a tank so that telephony was 
possible. The investigations that had been made 
into the improvement of insulating materials had 
made the amphibious tank possible and had ren- 


from the too rapid replacement of man by machines 
owing to the unemployment situation. In many 
respects, however, this country had led the way, 
notably in the use of compressed air and electricity 
in mines. In order to be efficient, the industry 
must have the necessary tools and personnel, and 
also the encouragement of the community. At 
present it was under a cloud which affected recruit- 
ment both of workpeople and technical staff, He 
appealed to youth to come into the industry ; they 
must be prepared, however, to undergo the requisite 
training. The relatively high degree of safety pre- 
vailing in our coalfields was due in large measure 
to the unremitting efforts of members of the Institu- 
tion. In proposing the toast of “Our Guests,” 
Major N. E. Webster, O.B.E., M.C., a vice-president 
of the Institution, stated that the industry should 
have personnel which appreciated the value of 
discipline. In reply to this toast, Sir Peirson Frank, 
President of the Institution of Civil Engineers, 
said that, in view of what had been said regarding 
the dearth of skilled technicians, he was glad to 
find that the membership of the Institution of 
Mining Engineers on July 31, 1945, had increased by 
11 per cent. as compared with July, 1939, and that 
the number of student members had trebled. Mr. 
Robert Foot, O.B.E., chairman of the Mining 
Association of Great Britain, who also replied to 
this toast, said that the objects of what might be 
termed the Shinwell plan for the coal industry 
were similar in essentials to those of his own plan. 
These were to provide for all those employed at all 
levels within the industry, in exchange for ‘good 
work, a secure livelihood, and to make available a 
plentiful supply of coal at a suitable price. 


STANDARDISATION OF LOW-PRESSURE DISTRIBU- 
TION VOLTAGES. 


In reply to a question in the House of Commons 
on Tuesday, February 12, the Minister of Fuel and 
Power (the Rt. Hon. E. Shinwell) said that he con- 
curred in the opinion expressed in a report of the 
Electricity Commissioners that 240 volts should be 
adopted as the standard pressure for low-voltage 
alternating-current supplies, subject to the present 
+6 per cent. variation. He had accordingly asked 
the Commissioners to discuss with the associations 





dered much army apparatus capable of withstanding 
tropical conditions. One of their greatest war 
successes had been the device developed for detecting 
land mines, buried on sea beaches and elsewhere. 
This and other work on their programme drew 
attention to the need for more research. Indeed, 
not to research was the most speculative policy that 
could possibly be adopted at the present time, as 
the only thing reasonably certain about the world 
was that it would continue to change. 


THE INsTITUTION OF MininG ENGINEERS. 


After having been in abeyance during the war 
period, the annual dinner of the Institution of 
Mining Engineers was resumed this year. It was 
held at the Savoy Hotel, London, on February 5, 
with the President, Professor Douglas Hay, M.C., 
B.Sc., M.Inst.C.E., in the chair. In proposing the 
toast of ‘‘ The Institution,’’ Mr. Emanuel Shinwell, 
M.P., Minister of Fuel and Power, appealed for 
greater efficiency in the use of manpower and for 
improvement in the human relations within the 
industry. The technical problems would eventually 
be solved, he added ; it was largely a question of 
time and expenditure. There was, at present, a 
dearth of skilled technicians and mining engineers 
in this country and a serious effort would have to 
be made to attract young men into the industry. 
It had been suggested in some quarters that it 
was not worth while troubling with the coal industry 
on account of the advent of atomic energy. Even 
when, probably some years hence, atomic energy 
was applied to industry, it might be discovered that 
coal was more economical. In any event, he looked 
forward to the production of coal, not only as a 
means of generating motive power but for the purpose 
of manufacturing a wide range of chemical products 
which could be the means of starting up new indus- 
tries. In his acknowledgment of this toast, the 


President stated that slow but steady progress in 
mine mechanisation had been made between the 
two wars, although public policy had been averse 


concerned the steps that should be taken to effect 
such standardisation. At first sight this decision 
is surprising, since 230 volts has hitherto been 
| regarded as standard. In 1943-44, in fact, 5,602,000 
out of about 9,880,000 low-tension consumers were 
using that pressure, while of the remainder about 
equal numbers (just over 2,000,000) were taking 
supplies either at below 230 volts or at 240/250 
volts. We understand, however, that the matter 
has been carefully considered at meetings of repre- 
sentative associations of the industry, at one of 
which it was suggested that a 230/240 volts band 
should be adopted. This was rejected after the 
representatives of the manufacturers had pointed 
out that the full benefits of standardisation could 
only be secured if they were able to manufacture 
lamps and apparatus for one voltage with the least 
permissible variation. A determining factor in 
the choice of 240 volts was the technical and financial 
effect of bringing 250-volt supplies down to a lower 
voltage. In fact, whether 230 volts or 240 volts 
is selected, there will be a substantial loss of 
capacity on the distribution system, and this would 
naturally be greater if 230 volts were chosen. 
Incidentally, it was not regarded as satisfactory to 
lrave the 250-volt areas unchanged. It is esti- 
mated that to raise or lower the voltage by not 
more than 10 volts will involve an average expendi- 
ture of 5s. per consumer, and that, in the case of 
alterations in excess of that amount, the cost will 
be 101. per consumer. On this basis, the net cost of 
standardising at 240 volts is 18,490,000/., compared 
with 26,430,0001. if 230 volts were selected. The 
cost of altering those sys tems now operating below 
230 volts would be 18,500,0001., whereas the 
costs of bringing down the 250-volt supplies to 
230 volts and 240 volts would be only 9,000,0001. 
and 220,000/., respectively. It was, therefore, felt 
that not only would the economic objections 
inherent in a reduction of voltage be mitigated by 
the adoption of 240 volts, but that increasing the 


the value of systems operating below that figure and 
reduce capital expenditure on future low-voltage 
mains. Owing to the continuing shortage of labour 
and material, it seems unlikely that changes in- 
volving more than 10 volts can be made without 
considerable delay. Nevertheless, it should be 
practicable to make the alteration from 230 volts or 
250 volts to 240 volts in a shorter period. 


THE InstrTUTE oF MaRrInE ENGINEERS. 


At a meeting of the Institute of Marine Engineers, 
held in London on Tuesday, February 12, a paper 
entitled “Some War-Time Examples of Repairs to 
Merchant Ships ”’ was read by Mr. C. Bartlett, B.Sc., 
Deputy Chief Ship Surveyor of Lloyd’s Register of 
Shipping. Before describing specific cases, Mr. 
Bartlett reviewed the general problem as it took 
shape and subsequently varied according to the 
course of,the war at sea. As the normal trading 
routes to be abandoned, he said, there arose a 
need for ship-repairing facilities in areas entirely 
new to such work. One of the chief difficulties 
was that, while ships could be diverted quickly by a 
radio signal, materials and labour for repairs were 
not so easily transferred. . In such circumstances, 
repairs of considerable magnitude often had to be 
undertaken by small establishments lacking almost 
every kind of equipment for the work, and some- 
times by the ships’ crews alone. During the war, 
cargo vessels were allowed to load more deeply 
than their pre-war freeboard assignments permitted, 
but it did not appear that this led to any noticeable 
increase in the number of reported cases of structural 
damage, although it did result in greater damage 
to boats and deck fittings in heavy weather. Review- 
ing the various means of repair utilised during the 
war, Mr. Bartlett continued, led to the conclusion 
that pride of place rested with welding; but 
cement—“ probably the oldest friend of ships’ 
captains whose craft have developed leaks ”’— 
enabled hundreds of vessels to proceed on their 
voyages without waiting for proper repairs. A 
war-time innovation deserving special mention as 
making an efficient temporary repair where other 
methods failed was the bolt-driving gun. Among 
the many interesting and ingenious repairs described 
in the paper were two, both of stern frames, which 
showed particular skill and acumen. In one case, 
a new solepiece was needed for an open-type stern- 
frame carrying a patent rudder. A new forging 
being out of the question—the repair was effected 
at Suez—the foot of the frame was fabricated from 
l-in. plates, welded together along the edges and 
also slot-welded to each other. In the other instance, 
a repair carried out in Newfoundland to the stern- 
frame of a small twin-screw vessel, “the only 
material available having any semblance to being 
suitable was a crank web”; so “‘the frame with 
gudgeons was marked out in spiral fashion on the 
slab of steel, flame-cut and then heated, uncurled 
and annealed.” 





LECTURES ON INTERNAL-COMBUSTION TURBINES.—A 
special series of lectures will be delivered at the Insti- 
tution of Mechanical Engineers on Wednesday, Thursday 
and Friday, February 20, 21 and 22. The lectures will 
deal with a number of aspects of the development of the 
internal-combustion turbine and the programme is as 
follows. On the first day, at 10.30 a.m., Mr. Hayne 
Constant, M.A., will give an introductory address, to be 
followed at 11 a.m. by a lecture on “‘ The Early History 
of the Axial Type of Gas-Turbine Engine,” also by Mr. 
Constant. At 2.15 p.m., Mr. L. J. Cheshire, M.Sc. Tech., 
A.M.1.Mech.E., will speak on “‘ The Design and Develop- 
ment of Centrifugal Compressors for Aircraft Gas Tur- 
bines,” and at 4.30 p.m., Mr. A. R. Howell, M.A., will 
lecture on “ Fluid Dynamics of Axial Compressors ; 
Design of Axial Compressors.”” On Thursday, Feb- 
ruary 21, three lectures will be delivered; the first, 
at 11 a.m., will be on “‘ Combustion in the Gas Turbine,” 
by Mr. Peter Lloyd, M.A., the second, at 2.15 p.m., on 
*““ The Technique of Testing Gas Turbine Engines,’ by Mr. 
D. N. Walker, A.M.I.Mech.E., and the third, at 4.30 p.m., 
on “‘ Vibration Problems in Gas Turbine Engines,”’ by Mr. 
R. G. Voysey, Wh.Sec., A.M.I.Mech.E. On Friday, 
February 22, two lectures will be delivered, the first, at 
10.30 a.m., by Mr. J. Reeman, B.Sc., on “‘ The Turbine 
for the Simple Jet Propulsion Engine,”’ and the second, 
at 2.15 p.m., by Dr. T. A. Taylor, M.Sc., on “‘ Materials 
for Gas Turbines.” Admission to the lectures will be 
by ticket for the series and members wishing to attend 








pressure from 230 volts to 240 volts would increase 





should apply to the secretary of the Institution. 
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NICOLAS-LEONARD-SADI 
CARNOT. 
By A. K. Bruce, M.I.Mech.E. 
Ir is now just a century since Lord Kelvin (then 


Mr. William Thomson) encountered those reasonings 
of Nicolas-Léonard-Sadi Carnot which were destined 


to influence him so profoundly and, through him, | ?” 


the scientific thought of the Nineteenth Century. 
On such a centenary it is fitting that engineers 
should be reminded once more of that illustrious 
Frenchman who diéd at the early age of 36, after 
founding the science of thermodynamics: He was, 
as is well known, the son of Napoleon’s minister, 
Lazare Carnot, also a mathematician, but more 
famous as “‘!Organisateur de la Victoire ” during 
the Revolutionary Wars. Born in the smaller 
Luxembourg Palace, Paris, on June 1, 1796, N.-L.-S. 
Carnot was only 28 years of age when his epoch- 
making reasonings were made known, and they 
appear to have been set down in writing when he 
was 23 or 24. The brochure, Réflerions sur la 
Puissance Motrice du Feu et sur les machines 

@ développer cette puissance, was all that he published, 
though other of his intensely original reasonings 
are preserved in some manuscript notes which 
survived his premature death. Carnot’s youth, 
at the time that his pamphlet appeared, recalls the 
equally remarkable case of the illustrious Isaac 
Newton, who was only 23 years of age when there 
came to him, at Woolsthorpe, in 1665, the idea of 
universal gravitation. Both men provide instances 
of that genius which, as remarked by Professor R. H. 
Thurston in the introduction to his translation of 
Carnot’s book, “is not dependent, as is talent, 
upon the ripening and the growth of years for its 
prescience ; it is ready at the earliest maturity, and 
sometimes earlier, to exhibit its marvellous works.” 

Carnot’s brother, Hippolyte, left some memoirs 
which preserve for us a number of personal parti- 
culars and deepen the feeling of veneration with 
which N.-L.-S. Carnot has come to be regarded. 
Already possessed of amazing intellectual power, 
though only 23 years of age, he was deliberately 
given the “meanest drudgeries”’ of the military 
service (engineers) in which he had been enrolled 
after leaving the Ecole Polytechnique; in the 
words of Hippolyte Carnot, he was “‘ envoyé success- 
ivement dans plusieurs places fortes pour y faire son 
métier @ingénieur, compter des briques, réparer des 
pans de murailles, et lever des plans destinés a s’enfouir 
dans les cartons.” Becoming later a lieutenant in 
the staff corps, he applied himself to those scientific 
studies which appealed to his brilliant intellect, 
and was an enthusiast also in music and the fine 
arts, as well as a keen participator in all sorts of 
athletic sports. Leaving the service in 1828, Carnot 
continued to be absorbed in scientific speculation 
until the breakdown of his health, which had never 
been robust, in 1832. It is related that a relapse 
of scarlatina was followed by brain fever and that, 
when he had partly recovered, he was carried off 
by cholera on August 24, 1832. 

The Réflexions remained unnoticed until, during 
1834, the physicist, Paul Emile Clapeyron, contri- 
buted a remarkable article to volume XIV of the 
Journal del’ Ecole Polytechnique, in which he included 
the main features of Carnot’s work, giving it an 
analytical and graphical form which facilitated 
comprehension of the scientist’s reasonings. This 
article by Clapeyron was seen by William Thomson, 
when studying at Paris during 1845, in the labora- 
tory of Regnault. Introduced thus to the reasonings 
of Carnot, William Thomson, in 1848, and, with 
his brother James, in 1849, composed those papers 
which did so much to secure recognition for the 
dynamical theory of heat. 

It has been said of William Harvey’s celebrated 
Exercitationes de motu Cordis et Sanguinis, which 
contains only 52 pages, that it includes “ more 
original observations of first-class importance than 
any other piece of scientific literature of similar 
bulk.” Indeed, the most epoch-making scientific 
books are commonly of small size, this being true, 
for example, of Gilbert’s De Magnete, the first great 
physical book produced in England. Carnot’s 
little book provides a further illustration, since it 
runs to no more than 118 pages. In the course of 
the commemoration (January 20, 1926) marking 





the centenary of the publication of the Réflexions, 
M. Daniel Berthelot, Membre de!’ Institute, delivered 
an address from which the following passage has 
been extracted and translated : 

** About a century ago a small work of 118 pages 
modestly entitled Réflexions sur la puissance motrice 
du feu et sur les machines propres a développer cette 
issance written by S. Carnot, former pupil of 
the Ecole Polytechnique, appeared in the Librairie 
Bachelier, 55, quai des Augustins. The author was 
twenty-eight years of age. This was the only work 
he published. . Eight years later, in 1832, he died a 
victim of the cholera epidemic and in conformity 
with the sanitary regulations of that time his effects 
and papers were burnt to avoid contagion. How- 
ever, some personal notes and the manuscript of a 
booklet of inestimable scientific value were saved. 
Nearly half a century later, in 1878, Hippolyte 
Carnot, his youngest brother, presented this booklet 
to the Académie des Sciences, among the archives 
of which it can be found to this day.” 

Professor Tait has remarked that ‘‘ The chief 
novelties of Carnot’s work are the introduction of 
the idea of a cycle of operations, and the invaluable 
discovery of the special property of a reversible 
cycle.” According to the proposition laid down by 
Carnot, “‘ a reversible heat-engine is a perfect engine 
—perfect, that is, in the sense that no other heat- 
engine can be superior to it . . . Reversibility is 
the sole test of perfection ; so that all heat-engines, 
whatever be the working substance, provided only 
they be reversible, convert into work (under given 
circumstances) the same fraction of heat supplied to 
them. The only circumstances involved are the 
temperatures of the source and condenser.” While 
the practical engineer has been concerned mainly 
with Carnot’s idea of a cycle of operations and with 
his equally famous proposition that a reversible 
heat-engine is a perfect engine, insufficient attention 
has been given to the philosopher’s observations in 
respect of the mechanical equivalent of heat. The 
existence of the manuscript notes already referred 
to is not so well known as it should be. Among 
them is to be found the following paragraph : 
** D’aprés quelques idées que je me suis formées sur la 
théorie de la chaleur, la production d’une unité de 
puissance motrice nécessite la destruction de 2-70 
unités de chaleur.” (‘‘ According to the few ideas 
I have formed as to the theory of heat, the produc- 
tion of a unit of motive power necessitates the 
destruction of 2-70 units of heat.’’) 

In reference to this quite precise statement by 
Carnot, M. Daniel Berthelot remarks that “‘ The 
unit of motive power, or dynamics we are speaking 
of here, represents the work performed in lifting the 
weight of one cubic metre of water to a height of 
one metre; it is equivalent then to 1,000 kgm. : 


1000 
the unit of heat corresponds then to 70 = 


370 kgm.” This value may be compared with the 
figure of 365 kgm. arrived at by Mayer in 1842. 

The actual date on which Carnot wrote his manu- 
script notes appears to be unknown. All that is 
certain is that he must have written them prior to 
1832, which was the year of his death. The 
Réflexions were published in 1824 and the manuscript 
notes may have been composed at or about that 
time. Had there been any date on the notebook 
now preserved at the Académie des Sciences, Paris, 
this date would certainly have been mentioned by 
Berthelot in the centenary discourse which he 
delivered before the President of the Republic. 

The contents of the manuscript notebook show 
that Carnot had contemplated, for trial, certain of 
the methods subsequently used by Joule and others 
in carrying out experiments aimed at ascertaining 
the mechanical equivalent of heat. Among them— 
as has been pointed out by Professor Tait—is the 
perforated piston and the experiment with a current 
of gas forced through a porous plug. It was not 
until August 21, 1843, that Joule described the 
experiments by which he sought to arrive at the 
physical constant since known as ‘“‘Joule’s equiva- 
lent.”’ Later (in 1849) he published the results of 
those further experiments which may be said to have 
confirmed the law of the conservation of energy and 
established the dynamical theory of heat. 

The lustre attaching to the name of Joule is not 
dimmed by mentioning the earlier reasonings of 


Carnot, reasonings of which it is likely that only 
vestiges have survived. Julius Robert Mayer has 
been credited with the first serious effort to establish 
the relationship between mechanical energy anq 
heat energy, but Mayer was only ten years of age 
when Carnot published the Réflexions, and the 
earliest publication by Mayer in which reference jg 
made to the subject of thermodynamics did not 
appear until 1842, when Carnot had been dead for 
ten years. The early reasonings of Séguin, Colding 
and Mohr are also subsequent to the death of 
Carnot. 

It is not known whether Lord Kelvin, when he 
composed his well-known essay on heat, had seen 
Carnot’s manuscript notebook. It is, highly 
probable, indeed, that he had not, since, writing in 
1880, he .remarked that “‘ The full conversion of 
the scientific world to the Kinetic theory of heat 
took place about the middle of this century (the 
nineteenth), and was no doubt an immediate con. 
sequence of Joule’s work, although Rumford and 
Davy’s demonstrative experiments, and the ingeni- 
ous and penetrating speculations of Mohr, and 
Séguin, and Mayer, and the experimental thermo- 
dynamic measurements of Colding, all no doubt 
contributed to the result.” The fact is that Carnot’s 
observations on the subject lay embedded in the 
manuscript notebook while other investigators of 
great brilliance were working independently on the 
same subject. Their endeavours, and in particular 
the labours of Joule, led to the recognition of the 
principle of the conservation of energy, whence is 
deduced the first law of thermodynamics. Indeed, 
we do well to ponder the following words uttered 
by Joule in 1843 when he was not yet 25 years of 
age: ‘‘ I shall lose no time in repeating and extend- 
ing these experiments, being satisfied that the 
grand agents of nature are by the Creator’s fiat 
indestructible, and that whatever mechanical force 
is expended an exact equivalent of heat is always 
obtained.” With this devout example of prescience 
may be quoted the following extract from the 
manuscript notes written by Carnot when not yet 
36. The date cannot be later than 1832, and may 
be considerably earlier: ‘‘On peut donc poser en 
thése générale que la puissance motrice est en quantité 
invariable dans la nature, qu'elle n'est jamais, a 
proprement parler, ni produite, ni détruite.¢ A la 
vérité, elle change de forme, c’est-4-dire qu'elle produit 
tanté6t un genre de mouvement, tantét un autre ; 
mais elle n'est jamais anéantie.”” 

In the introduction to his translation of the 
Réflexions, Professor R. H. Thurston, writing in 
1890, deems Carnot to be “ perhaps the greatest 
genius in the department of physical science at 
least that this (the nineteenth) century has pro- 
duced.” He was also, as we know from what his 
brothers have written, a man of exquisite grace and 
culture. But he possessed, with ‘all these, still 
another attribute which has hardly received the 
recognition it deserves: brilliant as were his intui- 
tions, the philosopher was also a profoundly practical 
man. Could there be any better evidence of this 
practical aspect than the following words (Thur- 
ston’s translation) from almost the last paragraph 
of the Réflexions: ‘“‘ The economy of the com- 
bustible is only one of the conditions to be fulfilled 
in heat-engines. In many cases it is only secondary. 
It should often give precedence to safety, to strength, 
to the durability of the engine.” And how noble 
is the tribute which Carnot pays to the pioneers 
of the steam engine: “If,” he writes (Thurston’s 
translation), ‘the honour of a discovery belongs 
to the nation in which it has acquired its growth and 
all its developments, this honour cannot here 
be refused to England. Savery, Newcomen, 
Smeaton, the famous Watt, Woolf, Trevithick, 
and some other English engineers, are the veri- 
table creators of the steam-engine. It has ac- 
quired at their hands all its successive degrees of 
improvement.” It seems singularly appropriate 
that the leader of all those who have rendered 
homage to Carnot should have come from these 
islands in the person of Lord Kelvin, who com- 
menced to expound the great Frenchman’s reason- 
ings just a century ago, and who, to quote again 
from Professor P. G. Tait, ‘secured for the dyna- 
mical theory of heat its position as a recognised 





branch of science.” 
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LETTERS TO THE EDITOR. 
INTRODUCTION TO THE THEORY 
OF LOCK NUTS. 


To THE Eprror or ENGINEERING. 


Sir,—-In his letter on page 112 of your issu of 
February 1, Dr. 8. F. Barclay makes a number of 
statements, all apparently based on an elegant and 
ingenious paper which he describes at the end of his 
letter as a “classic contribution,” by C. E. Stro- 
meyer. Acclassic has been rather cynically defined as 
something which is seldom read, but with all due 

t to the memory of Mr. Stromeyer, it may be 
stated with some emphasis that his paper, advocat- 
ing nuts of coarser pitch than that of the bolts on 
which they are used, was never taken seriously. 
Nor has it exerted any influence on screw-thread 
technique or practice. Neither designers of breech 
screws for guns nor bolt and nut manufacturers 
have applied it. In the very brief discussion of the 
paper at the Institution of Naval Architects, Mr. 
Stromeyer explained that his work referred to long 
nuts of 8 to 32 threads, whereas those tested by 
Professor Dalby, who was present, had only three 
threads. Here is one fundamental impracticability 
in Stromeyer’s paper. About 20 years ago, experi- 
ments were made at the National Physical Labora- 
tory on thin nuts, and it was found that one com- 
plete nut thread was almost strong enough to break 
a bolt. But for spanner considerations, nuts would 
be very much thinner than they usually are. All 
this, and the greater part of Dr. Barclay’s letter, is 
wholly irrelevant to the lock-nut problem. 

In Mr. Stromeyer’s paper there is only a brief 
remark—almost an aside—occupying less than one 
per cent. of the paper, which refers to the lock-nut 
problem and which Dr. Barclay seems to have 
overlooked. In this remark, Mr. Stromeyer sug- 
gests that coarse-pitch nuts would “ probably ” 
lock better than fine-pitch nuts. But anyone who 
will take the trouble to draw down the develop- 
ment of the helices in question will see how slender 
is the probability of any such action as Mr. Stro- 
meyer suggested. 

I regret that I have been driven to criticise a 
delightful paper by an excellent engineer and a fine 
gentleman who is no longer with us to make a reply. 

Yours faithfully, 
H. 8S. Rowe t. 
Ware, Hertfordshire. 
February 9, 1946. 





FRENCH DIESEL-ELECTRIC 
LOCOMOTIVES. 


To THe Eprror or ENGINEERING. 


Sm,—On page 531 of your issue of December 28, 
1945, there ap a notice about the two 
4,400-h.p. locomotives of the 8.N.C.F. We should 
like to draw your atte~+ion to certain errors in this 
notice. In the first case, it is stated that the 
locomotives have just been put into service. This 
is not correct; they were in service some time 
before the war started, having been completed in 
1938, but they have been out of service during the 
war and were recommissioned, in the case of the 
locomotives with Sulzer engines, in June, 1945. 

The notice also suggests that both locomotives 
were identical. In fact, however, one of these 
locomotives has two Sulzer engines and the other is 
fitted with four M.A.N. engines. The Sulzer engines 
have 12 cylinders and are rated at 2,200 h.p. for 
one hour rating at 700 r.p.m. A full description 
of them was published in the Sulzer Technical 
Review, No. 1, 1938. 

Yours faithfully, 
J. CALDERWOOD, 
Manager, Diesel Department. 
Sulzer Bros. (London), Ltd. 
31, Bedford-square, 
London, W.C.1. 
February 12, 1946. 





Swiss InpusTRiEs Farr.—A Swiss Industries Fair 
will be held at Basle from May 4 to 14. Further in- 
formation may be obtained from the Swiss Legation, 
18, Montag-place, Bryanston-square, London, W.1. 


NOTES FROM SOUTH AMERICA. 


British industry, once freed from Government 
restrictions, would undoubtedly find in Latin America 
one of the most fruitful, and perhaps the best, of 
export markets. The various republics of that Conti- 
nent have escaped the material damages of war, they 
possess vast natural resources, and they are approachi 
to front rank in world economy ; also, they have accu- 
mulated during the war years an enormous demand 
for both capital and consumer goods, for which they 
are able to pay by reason of their considerable holdings 
of gold and foreign exchange. Admittedly, there has 
been considerable growth of industrialisation, notably 
in Argentina, Brazil and Chile, which means that 
various items hitherto fe ag will -be replaced by 
articles manufactured locally. This, however, should 
not cause perturbation in British industrial circles, 
inasmuch as nations in the process of industrialisation 
are very good markets for machinery and other equip- 
ment. Moreover, the fully-industrialised nation poss- 
esses a greater purchasing power than the country 
devoted to primary pursuits, and provides a ready 
market for the products of other industrial nations. 
Nevertheless, export possibilities to the Latin-American 
markets must be studied afresh in the light of existing 
circumstances, and the most up-to-date marketing 
methods must replace those which prevailed before 
the war. Primary importance attaches to the estab- 
lishment of personal contact with Latin-American 
buyers, so that it is most enco’ ing to record the 
various connections of this nature which British indus- 
try is building up in the chief trading centres. For 
example, following upon the formation by Tube 
Investments, Limited, of a new subsidiary company 
in Argentina, it is now announced that the Society of 
Motor Manufacturers and Traders are assisting the 
export drive of the British motor industry in South 
America by opening an office in Buenos Aires under a 
permanent representative. Also, at the request of 
the President of the Board of Trade, the Shipbuilding 
Conference are shortly sending a Mission, fully repre- 
sentative of the entire British shipbuilding industry, 
to visit Argentina, Brazil, Chile, Peru, and Uruguay. 
This Mission will be led by Sir Wilfrid Ayre, of the 
Burntisland Shipbuilding Company, which, it may be 
recalled, was among those British firms which recently 
received orders to build new ships for the Argentine 
State merchant fleet. 

The present politico-labour troubles in Argentina 
may be regarded merely as incidental to the forth- 


|coming elections, and against these may be set the 


more important fact that basic economic conditions 
are sound. Argentina’s enormous accumulated pur- 
chasing power has been increased still further by the 
fact that, over the first ten months of 1945 (the latest 
figures available), the favourable trade balance was 
equal to about 60,000,000/. sterling. Due to the 
improvement in the shipping situation, the total market 
value of imports in the month of October was by far 
the largest recorded for a very long time. i 
the first ten months of 1945, compared with the corre- 
sponding period of 1944, the total tariff value of 
imports of “machinery and vehicles” increased b 
42 per cent., that of “iron and manufactures”’ by 
92 per cent., and that of “non-ferrous metals and 
manufactures”’ by 144 per cent. Because of the 
scarcity of oil-drilling machinery, Argentina’s output 
of petroleum during the same period fell by rather 
more than 5 per cent., compared with 1944. The 
Government has authorised the Argentine State 
Oilfields to expend the equivalent of some 2,400,000I. 
sterling on the purchase of oil tankers. However, 
with the recent arrival of large quantities of oil-fuel, 
the fuel shortage in Argentina is considered at an end. 
Increased prosperity is expected to follow in many 
activities which have been suffering from scarcity of 
fuel—especially all transport concerns. 

The foundation stone of the new Argentine National 
Airport at Ezeiza, 21 km. south of the city of Buenos 
Aires, was laid on December 22. An Argentine decree 
of January 2 created the Flota Aérea Mercante Argen- 
tina (Argentine Merchant Air Fleet) which will be 
known by the initials ““F.A.M.A.” The new concern 
will be partly privately-owned and partly State-owned, 
and will engage in international competition. The 
Lineas Aéreas del Estado (State Air Lines) will form 
the nucleus, while any interested Argentine companies 
may join the new entity. The “ F.A.M.A.” will enjoy 
exclusively the benefits of the rights of reciprocity due 
to Argentina from international conventions. An 
organising committee of the “ F.A.M.A.” has been 
appointed under the chairmanship of the Secretary of 
Aviation. Later it was stated that the “ F.A.M.A.” 
would not constitute a monopoly. 

Brazil is well known to be in urgent need of new 
machinery in practically all industries—but particu- 
larly in the cotton mills—in order to expand production 
and to replace obsolete equipment. The demand may 
be expected to become more vocal now that, with the 





end of hostilities, the military control of factories has 





been removed by recent decrees. Indicative of Govern- 
ment expectations in this connection is the fact that the 
1946 Budget provides for income from the consumption 
tax, in respect of “ machinery, apparatus and metal 
goods,” at the equivalent of over 3,000,000/., compared 
with only 150,0007. in 1945." At the same time, there 
are apprehensions about the drift of farm workers to 
the higher-paid industrial centres, as well as regarding 
the post-war position of mushroom manufacturing 
industries. It is averred that tariff protection for 
uneconomic industries is not justifiable, inasmuch as it 
would mean considerable hardship for the Brazilian 
public, and, therefore, national manufactured goods 
will be able to compete with the foreign article only if 
industrial profits are reduced to a normal basis and if 
methods of lowering industrial costs are employed. 
The clearance of certain essential imports through the 
Brazilian Customs Houses and their distribution to con- 
sumers is subject to control, and among the imports 
recently placed in this category are motor-cars, tractors, 
domestic refrigerators, freezing equipment, washing 
and starching machines, irons, floor-polishers, and 
agricultural machinery. The general system of licences 
for imports into Brazil, however, has been temporarily 
suspended, pending the compilation of a new list, and, 
meanwhile, licences are required only for the importa- 
tion of rubber products, including tyres—presumably 
to avoid competition with the local industry. 

The British Chamber of Commerce in .Séio Paulo 
reports that the .Revere Copper and Brass Company 
of the United States intend to construct a mill in 
Brazil for producing rolled copper, brass and alloys. 
It is also reported that the Armco Industrial and 
Commercial 8.A., which is a subsidiary of the Armco 
concern in the United States, are setting up in Brazil 
a factory for producing steel tubes. Application has 
been made by private parties to the Ministry concerned 
for the installation of a television station in the city of 
Séo Paulo and also one in Rio de Janeiro. Five ships 
have been bought in Canada by the Cia. Siderurgica 
Nacional (National Steel Plant) for the transport 
of coal from Santa Catharina to Rio de Janeiro, from 
which port the coal will be taken by rail to the new 
steel plant at Volta Redonda. 

In Bolivia, as in most South American countries, the 
large reserves of foreign exchange are being used to 
develop national industry, as demonstrated by the 
large increase in imports of agricultural and other 
machinery; railway and highway construction also 
are progressing. In Colombia, likewise, there are 
comprehensive plans for improving the highways and 
railways. The sum placed at the disposal of the 
Minister of Public Works in Chile during the year 1945 
totalled 969 miliion pesos, of which 723 millions have 
been spent already on public works ; 223 millions are 
earmarked for financing work in progress. (125 pesos = 
£1 sterling.) The public works plan for 1946 involves 
an expenditure of a further 500 million pesos, among 
the biggest items in the programme being irrigation 
and land reclamation, and roads and bridges, accounting 


During | for nearly 107 million pesos each ; railways, 62 million 


pesos ; and water supply and drainage, and harbour 
works, including machinery, 53 million pesos each. 


y | As part of this programme, it is proposed to erect a 


new dock and breakwater at Antofagasta, at a total 
cost of nearly 40 million pesos, preliminary work for 
which has been done. 

Measures under consideration by the Chilean Govern- 
ment to assist small mining concerns, over a period 
of five years, include the reduction of port and storage 
charges and the elimination of import duties on essential 
machinery and equipment. A further Bill proposes to 
exempt the official Development Corporation from 
import duties on all machinery which is purchased 
abroad for their own use. It is reported officially 
that the assistance given by the Corporation to almost 
all branches of Chilean industry, from 1939 to 1945, 
cost 3,549 million pesos. Plans for the future are 
concerned principally with the realisation of large- 
scale undertakings destined to intensify the economic 
development of Chile. The funds at the disposal of 
the Corporation for 1946 are estimated at 4,250 million 
pesos, including money allocated to the new steel plant 
near Concepcién. Chile’s imports of iron and steel 
re t a yearly expenditure in. foreign exchange 
of 10 to 15 million United States dollars, and it is 
expected that the Concepcién plant will satisfy the 
demand for the whole of Chile and, it is hoped, leave a. 
surplus for export. The plant will have a capacity 
of 180,000 tons of ingots yearly, and Bessemer, Siemens- 
Martin, and electrically-smelted steel will be made. 
The mills will produce structural steel, rails, bars 
angles, tinplate, etc. As a by-product, gas will be 
piped to Santiago. The total cost is estimated at 
over 1,500 million pesos, and a loan for 28 million U.S. 
dollars has been authorised already by the Export- 
Import Bank in Washington, to cover the cost of the 
machinery to be acquired in the United States. Iron 
ore is to be supplied by the mines at El Tofo, near 
Coquimbo, and coal mined near Concepcidn is to be 
used for making coke. 
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COAL MINES MECHANISATION.* 
: By G. M. Gutticx. 


Ir was at the end of 1941 that the Mines Department 
first took a hand in encouraging the development of 
increased and improved mechanisation, including the 
building up of an organisation for the supply of 
machinery, and its allocation to collieries under 
licence. To assist in this drive, a joint committee 
of mining engineers, machinery manufacturers and 
Ministry officials, now known as the Mechanisation 
Advisory Committee, was set up. Financial assistance, 
with inducements to undertakings willing to collaborate 
and selected as having favourable prospects, was also 
arranged. Manufacturers were encouraged to enlarge 
their capacity for production, where necessary with 
Government support, and to bring forward, for the 
consideration of the Committee, new designs and devices 
which might be expected to increase output. At the 
same time, attention was directed to the contribution 
which the adoption of American methods and machinery 
might take, and this was vigorously explored. In 
1942, a mining engineer specialist was brought from 
America to advise, and around him was built up a 
technical organisation. A very considerable quantity 
of selected equipment was imported under Lease-Lend. 
Collaboration with collieries having suitable seam 
conditions was established, with planning, selection of 
machinery, and financial arrangements undertaken by 
the Department. . 

On the formation of the Ministry of Fuel and Power 
in 1942, all this work and organisation was confirmed 
and at once strengthened by setting up a Mechanisation 
Branch within the Production Directorate, and the 
appointment of Mechanisation Officers to Regional 
Controllers. A Capital Assistance Committee was also 
formed to establish the lines upon which financial help 
should be given both to colliery undertakings and 
manufacturers, including the supply of Lend-Lease 

uipment on a rental basis, its sale not being permitted. 
The Mines Department undertook its task at the most 
difficult as well as critical period of the war. In a 
situation which called for coal at any cost, the prospects 
from increased mechanisation were not at first generally 
recognised, but the shortage of machinery, which arose 
from the increasing demands from those who did realise 
its importance, brought mechanisation forward as a 
major consideration; yet design and development 
of machinery had been practically arrested, and 
productive capacity as a whole had become contracted. 

In the special endeavour to increase output per man- 
shift by applying American methods and machinery, 
it was important to seek out the thicker seams from 
which the maximum output from the equipment could 
be obtained. This was, in a sense, a political consi- 
deration, because the United States required assurances 
that the fullest use would be made of the equipment 
spared on Lease-Lend. We were handicapped to 
some extent in that much of our thicker coal now lies 
at depths where conditions are either definitely unsuited 
to “ room and pillar ” mining, or where their suitability 
can only be determined by experiment. Such experi- 
ments requiring costly and difficult changes in the 
underground layout. restricted the number of under- 
takings able and willing to collaborate. Changes so 
revolutionary, urged upon mining executives as war 
effort, were fraught with difficulties which proved even 
greater than was anticipated. The progress of mecha- 
nisation during the war, up to December 31, 1944, can 
best be illustrated by quoting from the Statistical 
Digest. Table I gives the figures of coal cut, and coal 


TABLE I.—Coal Cut and Conveyed, Per cent. of Total 
Output. 








tn | 1940. | 1941. | 1942. | 1943. | 1944. 

! 

l l 
oo .. 64 | 66 | 66 69 72 
Conveyed 61 | 64 | 65 | 66 69 








conveyed, as percentages of the total output, for the 
years 1940 to 1944. The influence on these figures of 
** American mining methods ” may be taken as insigni- 
ficant: the trend shows, therefore, an appreciation 
of mechanisation as applied to standard British methods 
of mining. Examples of what is now being achieved 
in some of the best of the several applications of 
thachinery show the possibilities where it has been 
properly installed, with a correct appreciation of the 
mining conditions, under good management, and with 
co-operation on the part of the miners. 

In coal-mining, no two seams are alike, but there 
are no reasons, only excuses, why wide differences 
are so often found in the results achieved under com- 
parable conditions. If installations of a particular 





* Report to the Ministry of Fuel and Power, dated 
September, 1945, on “‘ War-Time Development and the 
General Position at the Present Time,”’ by the Mechanisa- 
tion Adviser to the Ministry. Abridged. 


nature have proved a success, why do others of a 
similar nature, under like. conditions, fail? This 
must be attributed to the times, rather than to technical 
considerations ; and the comparatively small number 
of undertakings who have come forward to assist in 
the pioneering efforts must be attributed to the same 
cause, thus preventing the wider application of proved 
appliances. However, there must be scope, on all 
technical grounds, for an extension to many coal seams 
in this country of the achievement shown in the 
examples given below: improvements upon them 
may be anticipated as more experience is gained, 
uncertainty is removed. and a greater degree of co- 
operation is forthcoming. The Report of the Technical 
Advisory Committee envisaged the extent and prospects 
of these developments, and the general direction they 
would take. As far as experience goes since it was com- 
piled, the Report was entirely correct, and it should 
certainly be followed in matters goncerned - with 
mechanisation. ‘ 

To give one example, admittedly outstanding, of 
accomplishment by normal lo mechanisation, a 
company may be cited which, with financial assistance 
and full co-operation with the Ministry, shows, for two 
~ its ne, the comparative figures given in Table II, 

rewith. 


TABLE II.—Specimen Resulis of Mechanisation : 
Longwall Mining. 











Underground Workers. 
Wows. Saleatie Coal, | Total Number | Out 
eable 4 umber put per 
of Manshifts Manshift 
| Worked. Worked. 
1939 ..| 370,133 | 221,670 33-3 ewt. 
1944 606,604 | 230,552 52-6 ,, 











In the effort to increase output by substituting 
mechanical loading for hand shovelling, several appli- 
ances have been tried out by the Ministry through its 
Mechanisation Advisory Committee, on a wider and 
more concentrated scale than could have occurred in 
pedins but, so far, results from purely longwall 
oaders have been generally disappointing. Nevertheless, 
the development of the ‘‘ Meco-Moore ” cutter-loader, 
a machine which “ gets’’ and loads the coal in one 
operation, has been most valuable. A number of 
these loaders have been working successfully and 
consistently for a year or more since the experimental 
stages were . An order for 50 machines was 
placed last year by the Ministry and manufacture is 
proceeding. Two examples of the achievements of 
this longwall cutter-loader are given in Table III. 


TABLE III.—Performance of Meco-Moore Cutter-Loaders. 
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| Output per Manshift 
| Worked to the Main 


Returns, for a Haulage for all 


} 
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| Estimated 
} Gain in 





recent 4-Weekly| Output Coal-Face Workers. 
Period, from Col-| led. 
liery in | Output. |—— 
| | | Previous | With 
} | Method. | Loader. 
| Tons. | Tons. | Tons Tons. 
Nottingham- | | | 
shire (3 loaders) 26,002 | 6,500 6-79 9-05 
South Derby- 
shire (1 loader)| 9,644 | 3,671 | 5-00 | 8-09 
l | | 





There is competition among the miners for places on 
the loader teams, and apart from an increased output, 
it is generally agreed that coal-face conditions, both 
as to safety and comfort, are improved. The extended 
use of this machine, and later the new thin-seam model 
now being designed, should take a major part in the 
programme of mechanisation. These machines have 
worked regularly six days per week for many months, 
and there are indications that an output per coal-face 
worker of at least 10 tons will be established in the 
Nottinghamshire colliery. 

In the United States, there are four well-defined 
systems covering the general practice in room and 
pillar mining, for which different types of equipment 
are used. They are (a) trackemounted mobile equip- 
ment—cutters, loaders and locomotives ; (b) trackless 
mobile equipment—cutters, loaders, conveyors or 
shuttle cars ; (c) self-loading shaker con'veyors—* duck- 
bill loaders ” with shortwall cutters ; and (d) shortwall 
cutters, with hand loading on to chain conveyors. We 
have accumulated much experience in this country of 
all the track-mounted mobile equipment, the use of 
which, generally speaking, is applicable only to thick 
seams, with slight gradients and exceptionally good 
conditions. 

The monthly output from room and pillar mining 
has now reached approximately 148,000 tons, with an 





estimated increase in output. of 52,000 tons of: coal 
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per month. This represents an increase in output 
per manshift for all coal-face workers of only 54 per 
cent. over previous mining methods at the collieries 
concerned. This is only a beginning, and a much 
higher standard of performance is required to justify 
the large capital expenditure Saveleed. Some 5 
separate mechanised room and pillar schemes contribute 
to this result ; there are 40 further schemes approved 
for which equipment is now being delivered but where 
operations have not yet started, and another 30 scheme 
in the course of planning. The progress made in this 

of the mechanisation programme has been dis. 
appointingly slow, both in getting machinery to work 
and generally in the results from installations : never. 
theless, the average produetivity per manshift from all 
mechanised room and pillar schemes at work, through. 
out the country, for the four-weekly period ending 
July 17, 1944, was 3-47 tons, whereas for a similar 
period ending July 14, 1945, it had risen to 4-40 tons, 
an average increase of 1-6 tons per manshift for all cog). 
face workers. The majority of the installations at work 
are still only in the development stage, so that ful] 
productivity is not yet forthcoming. Examples of 
what has already been achieved by the ‘best installations 
are given in Table IV, herewith. 


TABLE IV.—Improvement by Mechanisation (Room and 
Pillar Mining). 
l l Us 
Output per Ma 
Worked to the Make 





Returns, for a Esti- Haulage for ali 
Recent 4-Weekly Output | mated Coal-Face Workers. 
Period, Loaded. Gain in 
from Colliery in teehee pene 


Previous | New 
Method. | Method. 





“ Joy” Loader Installations. 











| Tons. Tons. | Tons. Tons. 
Scotland ~~ 6,926 3,948 3-00 6-98 
South Yorkshire ..| 3,600 2,420 1-00 | 5-72 
South Derbyshire ..| 14,277 7,995 | 5-00 | 11-38 
Durham a --| 5,751 2,743 4°15 | 8-12 

“ Duckbill” Loader Installations. 
Scotland .. ..| 4335 | 2,532 | 2-20 5-29 
Cumberland -| 2,362 | 1,405 | 2-20 | 5-40 
Hand Filling on to Chain Conveyor. 

Scotland es 1,704 902 | 2:20 4-68 
Cumberland 1,734 | 925 1-40 2-90 
Nottinghamshire. | 4,440 | 4-58 | 8-36 
South Yorkshire . ‘| 1,639 | 100 2 7-02 


2,660 
if | 20 | 
| 





A part of the programme over the last few years 
has been to encourage the application of machinery to 
the driving of stone mines, the making of scourings, 
the enlargement of roadways, packing, and stone work 
generally. Various types of machines are now employed 
handling stone, with satisfactory results. The Ministry 
has been especially concerned with developments in 
the design and application of pneumatic and mechanical 
stowing machinery to replace building stone packs by 
hand. As an example, three pneumatic stowing 
machines at one colliery, for the four-weekly period 
ending July 14, 1945, resulted in an estimated increase 
of 1,674 tons of coal. Included in mechanisation of 
stone work is the provision of more efficient drilling 
equipment for shot holes, and special attention is 
being directed to this subject, as well as to shot-firing. 

The Technical Advisory Committee directed special 
attention to the necessity for improving the all-round 
efficiency of underground transport, no matter what 
method of mining is carried on. To study this question, 
a sub-committee of the Mechanisation Advisory Com- 
mittee was set up early this year. It has the advantage 
of considering the findings contained in reports sub- 
mitted by mining engineers and members of the 
Ministry’s technical staff, who have paid visits of 
investigation to America, A further important contri- 
bution will be forthcoming from the report of the 
committee’s mission which has recently returned from 
Holland and Germany. 


(To be continued.) 





MUNICIPAL CONTROL OF ELECTRICITY SupPpLy.— 
The Incorporated Municipal Electrical Association, 
Wellington House, Strand, London, W.C.2, have issued 
@ memorandum expressing the opinion that a drastic 
scheme of reorganisation of local authority electricity- 
supply undertakings is not necessary. A policy of organ- 
ised co-operation, which would involve closer working 
between the various undertakings and the introduction 
of uniform service to all consumers is, however, recom- 
mended. It is pointed out that the interests of the 
consumer should receive first consideration and that this 
can be most readily achieved by an extension of public 
and, in particular, of local-authority o hi The 





Y 


Association represents 95 per cent. of the local authorities 
in Great Britain and Northern Ireland owning and 
operating electricity undertakings. 
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EXPERIMENTAL STATION 


BUILDING ; L.M.8. RAILWAY. 








EXPERIMENTAL RAILWAY- 
STATION BUILDING. 


Tue London Midland and Scottish Railway Company 
have recently erected an experimental station building 
at Queen’s Park, on the outskirts of London. This 
complies with certain characteristics which investiga- 
tions undertaken during the war have shown to be 
desirable. These characteristics may be summarised 
as being flexibility of construction, to comply with 
changing conditions and the consequent necessity for 
modified accommodation ; speed of erection; a type 
of construction strong enough to withstand special 
atmospheric conditions and vibration; a range of 
materials with qualities of durability, good finish and 
heat insulation; and low maintenance costs. The 
design adopted is due to a Building Research Com- 
mittee, of which Sir Alfred Egerton was chairman, and 








the duties of which included the co-ordination of the 
development work which was carried out in the office 
of the company’s architect (Mr. W. H. Hamlyn, 
F.R.I.B.A.). The calculations required in connection | 
with the construction of the steelwork and awnings | 
were made by the engineer's department, while the 
research manager undertook a number of tests on the 
materials used. As a result of these investigations, it 
became obvious that a system of prefabrication and unit 
construction provided the basis for a solution of the 
problem. The first requirement, therefore, was a sat‘s- 
factory dimensional grid, which had to be related to 
suitable sizes for doors, windows, rooms and manu- 
factured materials. After a good deal of study, a 
module of 3 ft. 4 in. was selected as satisfying these 
demands. 

The foundations of the building comply with the 
platform construction standardised by the engineer’s 
department, with the exception that a duct, formed of 
pre-cast concrete units, has been laid round the peri- 
meter to accommodate hot- and cold-water pipes, 
heating mains and drains. The outer kerb of this duct 
provides a continuous level surface for the support 
of the wall posts, which fit into holes left in each unit 
at the correct centres. The structure of the building 
consists of steel columns, 6 in. in diameter. These are 
bolted to the foundations and carry cranked beams, 
which form the frame of the platform awning and the 
roof of the building. The arms of these beams are 
balanced, though a 3-in. diameter column is introduced 
on the platform side to compensate for any unbalanced 
load, which might occur should the platform dimen- 
sions require a wider awning. The beams themselves 
consist of two 7 in. by 2 in. welded-steel channels, 
which are spaced 8 in. apart and carry a gutter on the 
roof side. The space below this gutter forms a duct 
for the electric wiring. The roof units are carried 
between the flanges of the channels and consist of 
stressed-skin plywood boxes, which give a flush ceiling 
to both awning and building. All the steelwork was 
bolted together on the site. 

The walls consist o* exterior and interior panels, 
windows and door frames. These are all attached to 
wall posts, which are spaced at 1 ft. 4 in. centres 
round the building. The posts are formed of two 
steel box channels welded back to back. This section, 
it is claimed, gives the necessary strength and holding 
for fixing, although it only occupies 2 in. by 2 in, 
in plan. Three types of friction clips are used for fixing 
one for the face of the post, another for the side, and 





the third at the corners. These clips are mass-produced 
from steel strip and have aircraft-type lock-nuts riveted 
to them. This allows screwing to be done from the 
front without holding the nut at the back. Moreover, 
once the screw has been tightened, the fixing cannot 
work loose from vibration. In designing the exterior 
walls of station buildings account must be taken 
of the fact that they are likely to be damaged by 
barrows up to sill level. It is also desirable that 
they should be provided with a non-absorbent surface 
that can be easily cleaned. The panel finally chosen 
for the lower part of the walls therefore consists of a 
base of pre-cast concrete with a granite-chip facer 
while the upper panels are of light-blue vitreous- 
enamelled iron. These panels, the design of which is 
the result of a good deal of experiment, consist of a 
tray which is fastened to the wall by a friction clip. 
A special upstand runs along the top edge of this tray 
and acts both as a flashing and a bracket for fixing. 
A specially designed brass dowel ensures vertical align- 
ment. Only the face of the panel is enamelled, and no 
fixing shows. A strip of felt treated with polyvinyl 
chloride is inserted between the wall posts and panels. 
Externally two specially designed trims in extruded 
bronze act as weatherings between the concrete and the 
enamelled iron and again below the awning soffit. The 
windows and external door frames are also of extruded 
bronze and projecting and dirt-collecting ledges are 
reduced to a minimum by making the frames fit flush 
into the external wall surface. Various types of com- 
pound were employed to seal the joints between panels, 
windows and door frames. A dark-blue mastic was 
used in the upper part of the work. This was in the 
form of an extruded strip, which was unrolled from a 
drum and laid during the fixing of the panels. A mastic, 
which was applied to the vertical joints with a pressure 
gun, was also used between the concrete plinth panels. 
A photograph showing the exterior of a finished station 
is reproduced on this page. 

The design of the internal wall finishings was deter- 
mined by the requirements of thermal insulation and 
flexibility in plan. The lining consists of a panel 
built up of metal-faced plywood sheets on a timber 
frame. This frame is attached to the top and bottom 
of the wall posts by straps and brackets ; and is backed 
with a glass-silk quilt. The fixings are concealed by 
skirting and cornice trim and the wall posts by a cover 
strap. By omitting this strap at any point in the grid, 
units built up in the same way as the lining, but 
attached only to the floor and ceiling, can be taken 
off across the building, thus providing a flexible 
method of dividing the interior. The internal doors 
are framed up in a single partition unit and are com- 
pletely arate dati 

The building is provided with central-heating equip- 
ment. This includes a gas-fired boiler, which supplies 
flush panel radiators from a ring main. The drainage 
is concentrated in a single cast-iron pipe, so that only 
one external manhole is required. The entire length 
of the duct in which as already mentioned these pipes 
are laid, is covered with removable cast-iron plates 
so that inspection at any point is possible. The covers 
are fined with the flooring material, in this case a 
chocolate-coloured quarry tile, so that the whole floor 
presents a flush finished surface. 

The building was erected by a team of three car- 





penters and one labourer, together with some specialist 
labour for the steelwork and heating installation. 


MINE-LIGHTING EXHIBITION. 


Memsers of the Institution of Mining Engineers, 

who attended the annual general meeting in London 
last week, were given the opportunity of seeing some 
of the latest systems of mine lighting and ancillary 
apparatus at an exhibition which, by the courtesy of 
the Governors of the Imperial College of Science and 
Technology, was arranged at the Royal School of 
Mines, Prince Consort-road, South Kensington. To 
demonstrate, the various methods available for coal- 
face lighting an imitation coal face had been con- 
structed. This was equipped with ordinary filament 
and fluorescent-tube lighting, as well as with lamps 
supplied from compressed-air driven electric generators 
and transportable batteries. The latest types of cap 
and hand electric Jamps were shown, and the possi- 
bility of illuminating the face with reflected light by 
a combination of transportable battery lamps and 
reflectors was demonstrated. The advantages to be 
gained from the use of white dust on the roof, pack 
walls and other places, where such treatment is possible, 
were illustrated on a ‘ coal face” and in an imitation 
underground roadway ; and measurements were made 
to show the effectiveness of this method of increasing 
reflectivity, reducing shadow contrasts and diminishing 
glare, A demonstration was also given in an experi- 
mental dust-tunnel of the reflectivity of different 
dusts, and of various types of battery lamps, the 
beams from which had been designed to have a parti- 
cularly high penetrating power. The relative effective- 
ness of the light obtained from mercury-vapour, 
fluorescent tube and tungsten-filament lamps for 
illuminating a conveyor on which coal and shale 
were being separated by hand, was shown in a further 
series of exhibits. Use was made of the physical 
laboratory and dark room of the Department to 
display the visible and ultra-violet spectra of different 
light sources and to show the fluorescence of the 
different materials used in lamps of that type. In the 
chemical laboratory a number of small-scale experi- 
ments were conducted to illustrate the amount of 
light cut-off by dust particles in the air and by a 
thin film of dust on the glass of a miner’s lamp. Several 
different types of photometer were also on view. 

The necessity for improved illumination at the face 
was emphasised in the Reid Report and is, indeed, a 
subject to which much attention has recently been 
paid by mining engineers. The use of electric lighting 
for this purpose cannot, however, be considered, unless 
due regard is paid, for reasons of safety, to the design 
of the equipment employed and the method of 
installation. This was brought out in a demonstration 
of the system in use at the Rawdon Colliery, where a 
face 160 yards long, with a coal thickness of 7 ft., is 
being lighted by current taken from the drill transformer 
at a pressure of 125 volts. This supply is given through 
a five-core cable, 0-01 sq. in. in cross-section, which is 
laid in 25-ft. lengths between the lamps. The terminal 
blocks inside the standard enclosed lighting fitting 
consist of a Tufnol base fitted with }-in. bolts and clamp 
washers. The fittings are attached to the Bathgate 
steel props by two loose plates which clip on to the 
prop and are secured by two 4-in. bolts. These plates 
are easily detachable and can be fixed by one man. 
The cable glands, which have a long and powerful 
grip, are also easily detachable. The pilot core is 
taken through the fittings and is earthed. The cables 
are all electrically-interlocked through the pilot, so 
that in the event of any coupler being disconnected the 
main switch automatically trips. 

The pneumatic electric lamp, which was exhibited by 
Messrs. John Davis and Son (Derby), Limited, is a 
modification of the well-known original model, in that 
a mercury-vapour lamp is used instead of a filament 
lamp. It is claimed in this connection that the light 
emitted by the mercury-vapour lamp has the advantage 
that the dirt can be easily distinguished from the coal. 
It may be recalled that the lamp is a self-contained 
unit, which can be coupled to any compressed-air main. 
It consists of a metal casing, which houses a compressed- 
air turbine within the wheel of which an alternator is 
carried. A reducing valve enables the air pressure at 
the blades, and therefore the speed of the turbine, to 
be adjusted. The alternator generates current at a 
frequency of about 500 cycles per second. This facili- 
tates the starting of the lamp and eliminates any ten- 
dency to flicker or stroboscopic effect, which might be 
dangerous under the conditions present in mines. With 
the 40-watt lamp, which is usually fitted, the air con- 
sumption is about 7 cub. ft. of free air per minute. A 
safety cut-out is provided which makes the whole 
system dead should the air pressure inside the casing 
fail. This consists of a diaphragm carrying a contact 
which normally engages with a second contact, thus 
short-circuiting the alternator. When the turbine is 
running, however, the excess pressure in the interior 
holds the two contacts apart and permits the alternator 
to operate. The normal illumination is from 1,300 to 
1,400 lumens, and it is stated that the average life of 
the lamp is over 4,000 hours. 
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SHORT-WAVE RADIO EMISSION 
FROM THE SUN. 


Since the sun emits electro 
intensity, in the form of light and heat, it is perhaps not 
surprising that some of its radiation should be in the 
form of waves of the same character, but of much greater 
wavelength. Such waves are, in fact, emitted, but 
normally they are of very low intensity, so that they 
cannot be detected by a short-wave radio receiver on 
the earth’s surface. British radio scientists have 
recently discovered, however, that when a large group 
of sun spots appears, the intensity of the solar radio 
emission in the 1 m. to 10 m. band increases up to 
100,000 times above its normal value and it can then 
be detected on sensitive receivers, particularly those 
of the type used in connection with radar. If the 
directional aerial of such a receiver be turned towards 
the sun, a hissing noise is heard on the headphones or 
loud speaker, and its solar origin is indicated by the 
fact that the noise disappears when the aerial is turned 
away from the sun. 

Recently, an excellent opportunity of investigating 
and demonstrating this interesting phenomenon’ has 
been afforded by the appearance of a group of sun spots 
of sufficient magnitude to be easily visible to the naked 
eye, the group having been described by the Astronomer- 
Royal, Sir Harold Spencer Jones, as the largest observed 
since 1926. The radio noise produced by it was 
detected by Mr. J. S. Hey and his colleagues of the 
Operational Research Group, Ministry of Supply, on 
January 30 last, and from that time until the dis- 
appearance of the spots early this week, a continuous 
watch was maintained. The sun spot group c 
the central meridian of the sun on Tuesday, Feb- 
ruary 5, and on that day a demonstration was 
by Sir Edward Appleton and the Operation Research 
Group, at which the solar noise was shown as 4 
disturbance on the screen of a cathode-ray oscillo- 
graph, such as is used for the delineation of radar 
echoes. It was also heard on a loud speaker, and a 
measuring instrument was used to determine the 
strength of the radiation. The receiver employed was 
tuned to a wavelength of about 5 m. and a directional 
aerial was used to demonstrate that the radiation was 
being received from the sun. 

It has been known for some time that sun spots affect 
short-wave radio transmission because they cause 
abnormalities in the ionised reflecting layers in the upper 
atmosphere, and it is now known that when sun spots 


spear, the sequence of events is somewhat as follows : 
e enhanced radio noise is heard, the radiation 
causing this noise travelling with the velocity of light. 
The noise is usually followed by, and associated with, 
short-wave “ fade-outs,” which are due to the formation 
of an absorbing “blanket” beneath the Heaviside 


Layer. The blanket is caused by a burst of ultra- 
violet light and the resulting fade-out lasts from half 
an hour to one hour. Such fade-outs are observed 
only on the sunlit side of the earth, and are followed, 
one or two days later, by magnetic storms and, in severe 
cases, by auroral displays. The magnetic storms and 
auroral displays are thought to be due to the entry 
into the earth’s atmosphere of swarms of electrically- 
charged particles which take one or two days to travel 
from the sun to the earth. It is pointed out that solar 
radio noise can only be heard on the most highly 
sensitive short-wave receivers and does not prevent 
medium and strong signals from being heard. It does 
not affect reception on long and medium wavelengths, 
owing to the fact that the ionised layers of the atmo- 
sphere, which prevent the escape of such signals, also 
prevent them from entering the atmosphere. The prac- 
tical importance of the investigation of the radio emis- 
sion from the sun is that it is likely to give early warning 
of impending fade-outs and magnetic storms. The 
matter is obviously of great scientific interest, and it is 
expected that it will be investigated by scientists in all 

of the world during the coming period of sunspot 
activity, which culminates in 1947-48. Measurements 
of the intensity on different wavelengths will be made 
so that they can be correlated with other solar pheno- 
mena. Might we also venture to suggest that it would be 
interesting to know whether the explosion of an atomic 
bomb produces any detectable radio waves ? 

We may mention, in conclusion, that the discovery 
of solar radio noise was made by Sir Edward Appleton 
and Mr. J. S. Hey and was announced by them in 
Nature on November 3, 1945, and January 12, 1946. 
Work on the subject began, however, as far back as 
1936, when Sir Edward analysed the reports from a 
number of wireless amateurs on a curious “hiss” 
heard on their receivers. He concluded then that 
the noise was due to the emission of radio waves from 
sunspot areas prevalent at the time. Nothing further 
was heard until February, 1942, when Mr. Hey noticed 
the effect on a number of British Army radar sets in this 
country and was able to prove that the noise came from 
the direction of the sun ; there was a spot on the sun at 
that time. Since then, no recurrence of the phenomenon 
has been noted until recently, when the “ hiss ” has been 
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LABOUR NOTES. 


ARGUMENTS in support of the claim of the joint 
ineering unions for a substantial wage increase and 
more favourable working conditions were submitted by 
Mr. Jack Tanner, President of the Amalgamated 
Engineering Union, at a conference in London last week 
with representatives of the Engineering and Allied 
Employers’ National Federation. The claim is that of 
the National Engineering Joint Trades Movement of 
which the A.E.U. is the most powerful of its affiliated 
craft o isati The conference adjourned after 
hearing Mr. Tanner’s statement in order, it is under- 
stood, to enable the employers’ representatives to 
consult the Federation’s district associations. The 
demands of the unions are :—An increase of 208. a 
week on the base rate of time workers with a propor- 
tionate addition to piece-work prices ; twelve days’ 
annual paid holiday, instead of six, and payment for 
statutory holidays ; reduction of working hours from 
47 to 40 a week without loss of pay; and retention of 
the week when the mtial Work Order, 
of which it is a feature, ceases to apply. 


A claim by the National Union of Agricultural 
Workers for an increase of 25s. in the weekly wage of 
country roadmen has been rejected by the National 
Arbitration Tribunal. The present weekly minimum 
wage is 71s. 


The Prime Minister stated in the House of Commons 
last week that in view of the food shortage it had been 
decided to cancel the call-up of approximately 8,000 
young men from agriculture to the Forces. The 
National Farmers’ Union welcome the decision. The 
present position, they say, is extremely grave, and 
farmers would have been asked to perform an almost 
impossible task if the Government had not decided to 
retain on the farms the youths now scheduled for call- 
up. In their opinion, the work immediately ahead 
demands that all skilledjlabour shall be made available, 
and they hope that steps will be taken to expedite the 
release from the Forces of the 18,000 Class B men who 
have had farm experience. 


The Shop Assistants’ Union has applied for a ‘“ sub- 
stantial” increase of wages for members empleyed in 
the retail food, retail drapery, outfitting and footwear 
trades, and the retail furnishing, hardware, cycle, and 
radio trades. The minimum wage for a male shop 
assistant, 25 years of age and over, in London, is 3/. 19s. 
a week, and less by 3s. to 5s. in the provinces. The 
minimum rate for a women shop assistant in London, 
24 years of age and over, is 2/. 14s. Other proposals, 
which the union has submitted, include one to reduce 
working hours to 40 per week without loss of pay. 


On Friday last, the three trade unions of railwaymen 
presented their new wage claims to the railway com- 
panies, and, after some discussion, it was officially 
announced that a further meeting will take place when 
the employers have considered the matter in detail. 
In addition to a general claim for a merging of the 
war wage—which is 15s. a week for men—in the base 
rate, and some advances on the total amount, the Rail- 
way Clerks’ Association are asking for increases in 
salaries and adjustments. The other unions concerned 
are the National Union of Railwaymen and the Asso- 
ciated Society of Locomotive Engineers and Firemen. 


In protracted negotiations on the subject of wages 
and working conditions in the company-owned road 
transport industry, the parties failed to agree, and, 
according to an official statement issued on Friday they 
were adjourned in order that the position might be 
formally reported to the Ministry of Labour and 
National Service. The Minister may, in these circum- 
stances, refer the difference to arbitration. ‘‘ It was, 
however, agreed,” the statement added, “ to fix a date 
from which any variations in wages eventually decided 
upon would take effect.” 


In the industries covered by the statistics regularly 
compiled by the Ministry of. Labour and National 
Service, the changes in rates of wages reported to have 
come into operation in the United Kingdom, during 
December, resulted in an te increase estimated 
at approximately 164,000/. in the weekly full-time wages 
of over 490,000 workpeople. The principal groups of 
workpeople affected were men engaged in the port 
transport industry and manual workers in the non- 
trading services of local authorities in England and 
Wales. Other industries and services in which increases 
were reported included cement manufacture ;_brick- 
making; salt-glazed ware manufacture ; heating and 
domestic engineering; electrical-cable manufacture 
(women and girls) ; boot and shoe repairing ; the wood- 
box, packing-case, and wooden container industry in 





unusually intense. 


Le. 
distribution ; and retail meat distribution in England 
and Wales. In the Ophthalmic optical ing 
minimum weekly rates of wages were increased and 
standard weekly hours of work reduced from 48 to 48 


Of the total increase of 164,0001., about 137,000) 
was the result of arrangements made by joint standing 
bodies of employers and hae ay about 16,000) 
took effect under arbitration awards; and the remain. 
der was the result of direct negotiations between 
employers and workpeople or their representatives. 


The number of disputes leading to stoppages 
work, reported as beginning in , am A 
In addition, 21 stoppages which began before December 
were still in progress at the beginning of that month 
The approximate number of workers involved during 
December in these 151 stoppages, including workers 
thrown out of employment at the establishments where 
the disputes occurred, is estimated at over 24,009. 
ane Sapeente number of working days lost at the 

ishments concerned, during December, was 
about 87,000. Of the stoppages of work through 
industrial disputes known to have been in progress at 
some time in December, the coal-mining industry 
accounted for 87, involving nearly 12,000 workers, 
and resulting in an aggregate loss of about 18,000 
working days. 


In the 130 stoppages which began in December, 
over 15,000 workers were directly involved, and over 
2,000 indirectly involved—were thrown out of work, 
that is, at the establishments where the stoppages 
occurred, though not themselves parties to the disputes, 
In the 21 stoppages which began before December 
and were still in pi at the beginning of that 
month; the total oes of workers involved, during 
December, either directly or indirectly, was about 
4,000. One hundred and thirty-six stoppages owing 
to disputes, ended in December ; 66 of these, directly 
involving 5,300 workers, lasted no longer than one day, 


Of the 130 disputes leading to stoppages of work 
which began in December, 11, directly involving 900 
workers, arose out of demands for increases of wages ; 
46, directly involving 3,800 workers, out of other wage 
questions ; 6, directly involving 2,700 workers, out of 
questions relating to working hours ; 8, directly involv- 
ing 900 workers, out of questions respecting the employ- 
ment of particular classes or persons; 54, directly 
involving 4,900 workers, out a cthes questions con- 
cerning working arrangements; and 3, directly 
involving 1,400 workers, out of questions of trade- 
union principle. Two stoppages, directly involving 
800 workers, were in support of employees involved in 
other disputes. 


The Ministry of Labour and National Service states 
that the rise in the general level of wage rates which 
took place during the war was continued during 1945. 
In the industries for which statistics as to changes in 
rates of wages are regularly compiled by the Depart- 
ment, the changes reported during 1945 are estimated 
to have resulted in an a te net increase of over 
1,750,0001. in the weekly full-time rates of wages of 
more than 7,000,000 woikpeople, compared with a 
net increase of approximately 1,950,000/. in the weekly 
ware rates of over 8,500,000 workpeople in the same 
industries in 1944. 


While, the Ministry continues, there have been 
variations in the amounts of increase granted in different 
industries, it is estimated that, at the end of 1945, the 
average level of full-time weekly rates of wages in all 
the industries (including agriculture) for which infor- 
mation is available, was about 5 per cent. higher than 
at the end of 1944, and about 53 per cent. higher than 
at the inning of the war. These figures relate to 
rates of wages for a normal week, and take no account 
of the marked increases in average earnings which have 
resulted during the war. 


The number of industrial disputes involving stoppages 
of work in the United Kingdom, reported to the 
Ministry as having begun in 1945, was 2,282, compared 
with 2,194 in 1944. The total number of operatives 
involved in all stoppages in progress in 1945 was about 
530,000, of which about 80,000 were indirectly involve 
—were, that is, thrown out of work at the establish- 
ments where the stoppages occurred, although not 
themselves parties to the disputes. The total number 
of employees involved in all stoppages in gem in the 
previous year was nearly 830,000. e aggregate 
number of working days lost on account of stoppages at 
the establishments where the disputes occurred is 
estimated at about 2,830,000 in 1945, compared with 
about 3,710,000 in 1944. 





England and Wales; electricity supply, and milk 
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~ THE TRAINING OF THE FUEL language studies. fields concerned is sufficient ; emphasis, at one stage oF 


TECHNOLOGIST.* 


By Dr. J. W. Wurraxer, M.I.Min.E., F.Inst.F. 
Tae fuel technologist’s sphere of action may extend | of 
from the discovery, — and rine p of ped 
to its em: a8 & source 0; possi! 
tee eel enetgy, and to the actual 
mode of utilisation of such energy. Moreover, econo- 
mics cannot be neglected. The fuel technologist should 
thus be a scientist, an engineer, and an 
economist. He is likely to have difficulty in fulfilling 
these three requirements, especially if, in addition, he 
tries to attain that development in the arts and 
philosophy which any thinking man neglects at his 
Essentially, however, the fuel technologist is 
motion and energy, mo! or 
engineering science 
which are not concerned with motion, namely, those 
associated with statics, such as strength of materials and 
theory of structures, ‘do! not concern the’ fuel techno- 
logist, except in so far as such subjects as the design of 
plant are involved. Admittedly, this may be to a great | been 
tent in certain circumstances, but it is incidental 
rather than fundamental to his profession. It is by 
no means an idle question to ask, “Is not the chief 
requirement’ in a fuel technologist the 
of energy?” Certainly, the recent developments in 
the use of atomic energy are of vital importance to him, 
and his basic training must now comprise a fairly dee 
study of certain branches of physics. He is conce’ 
principally with the generation and utilisation of heat— 
in other words, with that form of energy which is 
associated with chaotic molecular motion—and with 
such engineering practice as deals with the conversion 
of chaotic molecular motion into organised mass motion, | ¢ 
that is, with luction. Clearly, in future he 
will have to abreast both of chaotic molecular 
motion and of “ eatie atomic motion.” Fuels, how- 
ever, are defined as things which can be burnt. The 
understanding of the extraction, purification, and com- 
bustion of such su involves of necessity a con- 
siderable knowledge of , and must be one of 
his principal subjects of study. 
In the past, fuel technol have been drawn, in the 
mists and engineers. Now 


main, from two streams : 
engineers, on the whole, are largely physicists dealing 
a es ae instead of centimetres and milli- 
far, it Is true that the engineer has 
Sllowed the physicist and the chemist to have the 
atomic field, but even there the developments in the 
perfection of the atomic bomb, the developments which 
have made the utilisation of atomic a practical 
possibility, have been essentially “developments in 
engineering technique. Possibly the difference 
between physicists and engineers is that the former are 
more interested in theory and experiment, while the 
latter prefer the field of practical construction and 
utilisation. Dare we say that the physicist is more of 
an anarchist, quite a natural feature in one con 
with foundations ? Be this as it may, the fuel tech- 
nologist will find it essential to have not only sound 
training in physics, but also sound training in “ge 
a subject, » not alwa oe the 
engineer, or at all events not in ved. Tho fact 
technologist must have no such aversion. 

There remains the question of his having an intimate, 
know of the sources and pre utilisa-' 
tion of the chief fuels ratte arts, It is probable that 
few experts can have such know throughout, the. 
whole range of fuels. If we divide the fuel field ‘into 
the three sections, solid, liquid and gaseous, it is 
probable that few will be experts in more than one. 

Broadly , & secondary education is 
now an essential foundation for any professional train- 
ing, and for all branches of technology a certain pro- 
ficiency is Treising ie in language, es page and 
science. to ni erably a foreign 
language in haere to PE pines to wolnetena 
English) can hardly be mart nn Sd There is 
much to be said for a good basic classical education (as | are 
long as it is combined with mathematics) to the age of 
17 years. We, especially those of us who are concerned 
with science and technology, are in danger of neglecting 
language study ; yet to be able to express ideas clear! 
and concisely, and indeed to be mage to grasp the full 
meaning which a careful statement should convey, is 
of great moment. With many of us the lack of such a 
tra is felt all through life ; others are blind to it, 
and sadly enough this very blindness may prevent us 
from cme to grips with the true nature of a problem. 
Mathematics is, of course, essentially a 
Professor Willard Gibbs observed some years ago, to the 
consternation of his classical colleagues. The coro 
is that mathematics should be pursued with much the 
same assiduity as true scholars pursued and still pursue 





* Paper read before the Hast Midland Section of the 
Institute of Fuel, at a meeting held in Nottingham, on 
Thursday, December 6, 1945. Abridged. 





eis not simply a means of 
expression of emotion or ideas. It has a further 
important rty, that in the precise phrasing of an 
idea the idea itself gains precision. In mathematics 
eve) is a similar gain. Not infrequently the solution 
lies in correct ~ accurate statement, — 
a word, training in 

re fic Pe wr invaluable as discipline for 

tas" mind in detecting error, ambiguity, or muddled 
thought. aS See ee 


With al the preliminary 

it to the sciences t 

may be Py an* introduction to observation 
experimetn. It is more important that a young student 


should be interested in what science deals with than that 
he should know much science, or get a Rgerecie- 
tion’ of scientific method. Science is the out- 
come of insatiable curiosity, but this curiosity must be, 
first aroused. The inspiration of the science teacher, 
his joy in discovery and experiment, are profound! 
infectious, and fortunate are the students who catc 
the infection. 
The vocational education of the fuel technologist has 
Olay and Guild recently by ial committees of the 
Guilds of London Institute and of the Institute 
oF Fuel. The conclusions were that for fuel technology 
the educational stages might well be divided into two : 
porean, te tarry ih he stage of 
roug. with t 
National Certificate or Inter. B.Sc. stage, and Section 
“B” covering specialised training at least to Higher 
National Certificate or university degree standard. 
The subjects of Section “A” in which it was felt a 
student should have sound fundamental training, were 
seg morenge bey heat heat 
Deena ha diet te and materials, and 
five of hel 0 subjects the student will 
in fatare be required to stain ONS. or third year 
senior standard ; in engineering drawing and materials 
a standard somewhat lower, corresponding to the 
oat “an of the O.N.C. course, will be regarded as 
It was felt necessary to include electricity 
first, Pas rua chotectoth as a source of heat and power 
~ in at eae or oration with fuel in numerous 
; secondly, most of the electrical generated 
in this country is obtained ¢' the agency of fuel. 
With regard to the of students at the various 
examination stages, the committees the 
educational schemes envi students of about 19 or 
20 years of uge for the Section “A” Examinations and 
students of 22 or 23 years for the Section ‘‘ B” Exam- 
inations. 
With regard to the final examinations, i.e., Section 
“ B,” it was felt desirable that there should be two 


com: , one in appli and the 
other in a) physics, and one compulsory paper in 
fuels (solid, or liquid, or gaseous), and in addition an 


1 subject to be taken from one of the subjects 
of the following list, not already chosen : 
chemistry ; applied physics ; solid fuels ; liquid o' 
gaseous fuels ; furnace practice ; coke and by- 
manufacture; coal-tar distillation and 
mediate-products manufacture ; low-tempera 


inter- 
ture car- 
bonisation ; hydrogenation of coal and oils ; principles 
and practice of metallurgical operations (appropriate 


sections) ; electrical engineering practice (appropriate 
sections). 


Some students may be able to take a full-time course 
at a university or technical co There is much to 
recommend this, especially if in the vacations arrange- 
ments are made for suitable practical training at works 
and/or laboratories. Full-time courses in fuel techno- 

are held at certain universities and univérsity 
a de ‘Birmingham, Sheffield, Leeds, and Not- 
tingkam) where, if necessary, the syllabuses and curri- 
cula may be modified to meet the needs in various 
specialised branches of the subject. The young fuel 
technologists, however, who are in a position to take 
one or other of these courses and qualify with suitable 
degrees or diplomas_will probably be a small minority. 
In any case, some further years of practical experience 
ne in addition. Schemes Maes Base 7p 
education, following upon the period of school life as 
envisaged under the Bas Education Act, are so arranged 
that students from grammar schools and technical high 
schools may take either a full-time or a part-time 
course between the ages of 16 and 21. 

The natural result of choosing for a career a subject 
with boundaries that are anything but well defined is 
that the form of practical training for a candidate for 
the qualification of fuel technologist is equally nebulous. 
It will extend from those sections of fuel technology 
which are concerned with the discovery and mining or 
extraction of fuel from the earth to those concerned 


llary | with the utilisation of fuel, and even with the utilisation 


of certain end-products, such as steam and electricity. 

It is not easy, therefore, to state one perfect scheme of 

ee a ee because in this 
use ly good rooms. 

, however. We cannot say 

that any form of practical experience in each of the 


another, must be laid on the ‘study of the fuel substance 
and its combustion. Nevertheless, an extensive know- 
ledge of, say, the geology of fuels will lead eventually to 
a fairly good acquaintance with their chemistry and 
physics, and sooner or later to a knowledge of the 
economic factors concerned. Moreover, a study of 
mechanical or electrical energy will usually drive the 

ineer back to problems concerned with the funda- 
mental nature of fuel and combustion and eventually 
to a study of thermodynamics, heat engines, boilers, 
ete., and (not infrequently to his annoyance) to a study 
of the impurities present in the fuel and the troubles 
they have caused or are likely to cause. In the realm 
of metallurgy, a large number of processes involve the 
use of fuel and not infrequently of fuel in some special 
or particular form. Indeed, for years fuels and metal- 
lurgy have been associated subjects, and it is highly 
— that experience in most fields of ferrous metal- 
urgy will be suitable experience for the fuel techno- 
logist, more especially if, as is usual, the work extends 
into the regions of refractory materials, furnace linings, 
furnace design, and so forth. 

Almost .any branch, therefore, of engineering may 
afford useful experience for the fuel technologist. Even 
structural engineering is of general utility throughout ; 
electrical engineering is of importance chiefly in the 


_ and | field of power production, although basic training in 


electrical engineering and physics, as indicated earlier, 
may be of great significance in the coming years. In 
mining engineering, especially in that branch concerned 
with the mining of fuel, but also to a degree in those 
branches concerned with metalliferous mining, useful 
experience may be — in numerous ways. Experi- 
ence in the world of petroleum may be of the greatest 
value. In addition to the above, one of the finest 
trainings for a fuel technologist is surely provided by 
the gas engineering industry, whether the student be 
trained as an ineer or as a chemist. The gas 
“ engineer ” has to understand, first, the nature of his 
raw material and, secondly, the manufacture and 
preparation of other fuels from it. Provided that the 
young technologist is not confined to a narrow section 
of the work, training on gasworks or coke-oven plant 
is undoubtedly one of the most useful of all the normal 
fields of practical experience which modern conditions 
afford. There is perhaps only one which may com- ; 
pete, namely, training in the plant and laboratories of 
a modern fuel research station, under the guidance of 
highly qualified engineers and scientists. 

Summarising, experience in some of the following 
would seem to be of value :— 

logy. Prospecting for fuels. Mining 


Purification. Colliery laboratories. Coal cleaning 
and screening plant. Petroleum laboratories and plant. 
Manufacture of plant for fuel treatment of all kinds. 
Utilisation. m bustion engineering—furnace manu- 
facture or control. Mechanical engineering—heat 
engines, boilers, marine engines, steam utilisation. 
ucts | Heating and ventilation engineering. Electrical 
engineering—power generation (a) from coal, (b) from 
oil, (c) from gas. Iron and steel works and other 
metallurgical works. Chemical engineering—plant for 
heat transfer, distillation, etc. Coal carbonisation 
plant—i.e., gasworks, coke-ovens, etc. Coal hydro- 
genation plant. Producer-gas plant. Oil distillation 
and purification. Suitable works laboratories. Fuel 
research stations. 

In an especial way, the fuel technologist is concerned 
chiefly with Aristotle’s elements—earth, water, air, 
and fire. His pre-occupation with fire means that he 
must take interest in the earth in so far as he must 
choose from it his fuel and his furnace linings: in 
water, in so far as much of the fuel consumed is used for 
water heating and steam raising: in air, since com- 
bustion itself consists as much in burning the air as 
in burning the fuel, the control of combustion being 
frequently effected by controlling the air supply. In 
a sense, therefore, the fuel technologist is a funda- 
mentalist, as a scientist—Aristotelean ‘at all events in 
his beginnings. In his development he naturally 
becomes Daltonian and extends his knowledge of 
the 90 odd elements, and sees where and how they fit 
into Mendeléeff’s ‘‘ Scheme of things entire.” At the 
same time, he has to immerse himself in the physics 
of heat, have at least one finger in the thermodynamic 
pie, so ‘that he may know what he can and what he 
cannot do with atoms and molecules statistically, 
and later to become acquainted with the electron and 
its properties. And now, finally, he may have to 
sound still deeper (with the physicist and chemist) 
the nature of the atom. There is, however, some 
consolation in the advent of the newcomer. As 
fuel supplies may be short in a century or two, 
scientists—if by that time there remain any—should 

ave developed the subject of atomic energy and its 
ences to a useful stage and the gruesome pictures 
of the failure or perishing of civilisation because of 
insufficient coal and oil will perhaps be relegated to the 
land of make-believe. 
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TURBO-ELECTRIC SHIP 
PROPULSION.* 
By G. O. Warson. 


(Concluded from page 144.) 

Recent British Equipments.—The present programme 
of turbo-electric construction, in addition to a repéat 
of the S.S. Rangitira for cross-channel service between 
Christchurch and Wellington, falls into three groups, 
as shown in Table IV. The equipment of the Bel 
ships follows orthodox lines, except in the control 
gear in which the reversing switches have been simplified 
in construction through the simple expedient of intro- 
ducing a short time-delay into the switching sequence. 


TABLE IV. 





| Bel Ships.| Tankers | 


| 
t 


Description. 


Number - “¢ se 4 3 
Gross tons A 7,800 13,000 
Shaft horse-power .. 7,500 13,000 
Propeller speed, r.p.m. 119 | 122 
Steam at stop valve, 
, Pressure, Ib. per. sq. in 
» Temperature deg. F. 


10,000 
9,000 
108 


425 
740 


800 


350 


| atl 
| 415 
750 | 


The tankers are noteworthy in that they revive, in a 
different form, the system of transmission originally 
used in the M.V. Tynemount in 1912.- The vessels are 
intended for high-speed operation at 16 knots under 
wartime conditions, but eventually the owners will be 
able to operate economically at a slower speed of 
approximately 12-5 knots. Consequently, they are 
provided with two turbo-generators, in conjunction 
with a double-unit motor on a single-screw or, in other 
words, two motors on one shaft. The two motors are 
identical in rating, and at maximum power both are in 
operation, but at low powers only one need be used. 
Each alternator and motor forms an independent elec- 
trical circuit, the two turbo-alternators being in effect 
synchronised mechanically through the shaft of the 
double-unit motor. Two views of the two propulsion 
motors, of 13,000 shaft horse-power, for the ritish 
tanker R.F.A. Olna are shown in Figs. 4 and 5. A 
schematic diagram of the appropriate wiring circuit is 
given in Fig. 6, the control panel being illustrated in 
Fig. 7, opposite. 

Maximum turbine rating is 5,000 kW, 4,150 r.p.m., 
425 Ib. per square inch gauge, 740 deg. F. total steam 
temperature, and the voltage is 3,000-3,200 three-phase. 
The motor is rated at 13,000 shaft horse-power at 
122 r.p.m.* Steam for feed heating is bled from the 
first and third s For manceuvring and speed 
control, five levers are provided as follows: (1) direc- 
tion lever; (2) (a) Starting lever (port alternator) ; 
(6) starting lever (starboard alternator); (3) (a) speed 
control (port turbine), (b) speed control (starboard 
turbine). When operating at reduced power, only the 
appropriate starting and speed levers, i.e., port or star- 

rd, are used, but at full power two levers are moved 
simultaneously. If, when running with one alternator, 
it is desired to bring in the second set, it is only necessary 
to bring the speed lever momentarily to the slow posi- 
tion, go through the starting sequence with the incoming 
starting lever, and increase speed. This is done in a 
matter of seconds, and without elaborate synchronising. 
Full details of the cargo ships have not yet been released 
for publication. Apart from the steam conditions, the 
chief items of note are that there is only one boiler and 
that the turbine has twin cylinders with reheat between 
cylinders. To provide a standby source of power in 
the extreme emergency of the boiler or the turbo- 
alternator being completely out of commission, a 
Diesel-driven auxiliary direct-current dynamo unit is 
coupled in tandem with an alternating-current genera- 
tor which will give sufficient power to the propeller 
motor to maintain steerage way on the ship. A very 
low fuel rate is anticipated and it will be interesting to 
compare the cost of fuel with that of oil engines of 
similar capacity, bearing in mind the relative prices of 
the two kinds of fuel. 

No installation of this type has yet been provided 
with bridge control, although one is now under con- 
struction in America. It is not a simple matter to 
arrange, and opinions differ as to the necessity. The 
time of greatest need would arise in an emergency 
calling for a “crash” stop in order to save precious 
seconds or even split seconds, but at all other times the 
normal telegraph system meets all requirements. 
Substitutes have a habit of failing just when they are 
most needed. In fog or in dirty weather it is customary 
to reduce speed and if this practice, with the aid of 
radar, is maintained, emergency stops should be less 





* The Eighteenth Thomas Lowe Gray Lecture, entitled 
** Recent Developments in Alternating-Current Turbo- 
Electric Ship Propulsion,” delivered before the Institu- 
tion of Mechanical Engineers, on Friday, January 25, 
1946. Abridged. 
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frequent ; but if, on the other hand, radar leads to 
higher speeds, “crash” stops will continue to be 
necessary. In this connection it is interesting to record 
that a vessel equipped with radar recently proceeded 
down the St. Lawrence in dense fog at 20 knots, covering 
480 miles in 24 hours. 








13,000-S.H.P. Moror ror TANKER “ OLNA.”’ 


Enerne Room or Tanker “ OLNA.” 


Some data in relation to a few of the more interesting 
installations of the past decade having been recorded 
the present trend may be reviewed. Earlier installa- 
tions consisted of induction or asynchronous motors in 
conjunction with comparatively slow-speed turbo- 
generators operating in the region of 30 cycles per 
second, and it is not unnatural that criticisms were 
levelled at these on the score that not only was efficiency 
poor compared with geared drives but that the weight 
was excessive. The control gear was heavy and 
cumbersome. It must be remembered, however, 
particularly with regard to switchgear, that many 
factors were unknown at the time and electrical 
engineers during this pioneering stage had to play 
for safety, as any failure or breakdown, apart from its 
immediate consequences to the shipowner and the 
crew, would have affected the whole future of this 
system. Troubles, both major and minor, however, 
were, fortunately, singularly few. 

The synchronous motor is not only higher in efficiency 
than the induction motor but, because it operates at 
unity power factor, a smaller alternator is possible. 
The advent of welding and fabrication results in a 
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TURBO-ELECTRIC SHIP PROPULSION. 





Fie. 7. Controt Panett or TANKER “ OLNA.”’ 


considerable saving in weight in every direction, 
including the motor, alternator, turbine, bedplates, 
and condensers. Auxiliaries such as exciters are also 
lighter and it will be noted that the speed of the turbines 
in many of the examples quoted is of the order of 4,000 
r.p.m. Itis probable that a further saving in weight is 
possible by a review of the permissible temperature 
rise. In the past, motors and alternators have been 
very conservatively rated for temperature rise, and 
sufficient advantage has not been taken of the fact 
that these sets almost invariably operate with water 
coolers. Recognition must also be given to the superior 
types of insulation and improved technique now avail- 
able when reviewing this question. 

Control gear similarly had to be liberal in design until 
experience had been gained in problems for which 
there is no parallel in land installations. Experience 
has shown that there is room for considerable reduction 
in the size and equipment and therefore in weight. 
The size of the control cubicle of the T2-SE-Al tanker 
is an example of what can be achieved in this direction. 
For these 6,600-shaft horse-power equipments, the 
whole of the control gear is mounted in a frame measur- 
ing 5 ft. by 5 ft. by 8 ft., and it is possible that this 
same control unit could handle considerably greater 
power. Reference has already been made to the fact 
that it is handling 8,000 shaft horse-power under 
war-time conditions. There has been a tendency in 
the past to over-elaborate control gear and there is a 
strong case for simplification. Foolproof interlocks 
should only be employed where a false operation would 
cause damage to the plant. Where no damage but only 
temporary inconvenience would result, reliance must 
be placed on the intelligence of the engineer. 

Unless they are of very simple construction, the 
employment of automatic regulators for reducing 
excitation at low speeds is of doubtful value unless 
accompanied by a trimming of the alternator design. 
In practice, stability of the electrical system is main- 
tained if the ratio of voltage to frequency remains 
constant, and in some cases automatic regulators have 
been provided to maintain this ratio. It means that at 
reduced speeds less excitation is needed, but it is ques- 
tionable whether this small gain in efficiency warrants 
the expense and complication. On the other hand, 
whereas early designs without regulators gave a large 
degree of stability or torque margin to accommodate 
fluctuating loads in a seaway, the use of an automatic 
stability regulator does permit this margin to be reduced 
and small lighter machines to be used. This practice has 
been followed in the United States and a simple type 
of regulator in conjunction with “‘ amplidyne ” control, 
which enables treble excitation to be applied, not 
only means a saving of weight and size but considerably 
reduces the time required for reversals, Dynamic 





braking to stop the propeller when reversing is also 
used in order to save weight in the machines. 

The eventual aim of electrical engineers is to supply 
auxiliary services from the propulsion system, but this 
problem has not yet been solved to their complete 
satisfaction. The difficulty lies in the fact that the 
propelling system works on a varying frequency. In 
the United Btates tankers, the cargo-pump motors are 
supplied at 2,300 volts directly from the main alterna- 
tors at varying frequency as variation in speed is 
desired, and this is satisfactory as the pumps are only 
required when in port. The only solution so far adopted 
for seagoing auxiliaries has been to mount asynchronous 
motor in tandem with the auxiliary turbine-driven 
direct-current generator. When in port and when 
the propeller is at low speeds, the direct-current 
generator is driven by its steam turbine, but at full 
ship speed the synchronous motor takes over and steam 
is shut off. As vacuum is maintained on the turbine 
the rotational losses are negligible. : 

Voltage is limited at present by Classification Society 
requiremerts to 3,500 volts, and the reason for this is 
not generaily appreciated. Machines and cables could 
be designed quite suitably for higher voltages but the 
control gear is usually of the air-break t with arc 
chutes of asbestos compound. These are hygroscopic 
and of relatively poor insulation resistance, and conse- 
quently are unsuitable for much higher voltages. Oil- 
immersed switches were used in the early days, but con- 
tacts breaking current in oil are only suitable for 
infrequent operation. When used for frequent switch- 
ing, rapid wear and pitting occurs and the result is 
cumulative. The cable runs are comparatively very 
short and the saving in weight resulting from a higher 
voltage would be insignificant ; nevertheless, Classifi- 
cation Societies would no doubt lend a sympathetic 
ear to any sound scheme if a higher voltage were 
preferred. In some equipments, 5,000 volts have 
already been used and the T.S. Potsdam employed 
6,000 volts. 

The use of high-pressure high-temperature steam 
for marine plants is a separate subject and, furthermore, 
offers no advantages to turbo-electric plant which 
are not equally aparonrne to geared drives. The 
object of such higher pressures and temperatures is 
reduction of the fuel bill, coupled with reduction in 
bunker space and weight. Generally speaking, the 
cost of fuel in a modern vessel is from 11 per cent. to 
15 per cent. of the total operating costs, so that in 
actual fuel costs a considerable reduction must be 
made to have any appreciable effect. On the other 
hand, for tankers and deadweight cargo vessels, every 
ton saved on the machinery represents a corresponding 
increase in cargo capacity ; for bulky cargoes space is 
the main consideration, and the importance of these 





is apparent. The electric drive enables the motor 
to be placed abaft the cargo s , and, besides dis- 
pensing with intermediate shafting, this arrangement 
also does away with the tunnel or tunnels which 
occupy valuable cargo space. Frictional losses in the 
intermediate shafting are of the order of 1 per cent. 
to 7 per cent. of the power transmitted. 

Savings in cost of fuel and gains in other directions 
already mentioned, which will result from higher 
steam pressures and temperatures, must be offset by 
increased capital and maintenance costs, not forgetting 
the availability factor, moisture content of the steam, 
and increase in scantlings, and therefore weight, of 
plant, steam pipes, etc. Taking all factors into 
account, it will probably be found that the most 
economic figure lies between 600 Ib. and 900 Ib. per 
square inch. 

The combustion or gas turbine is now a practical 
means of propulsion and a Continental firm has a 
10,000-kW set on order for a power station with a 
guaranteed thermal efficiency of 28 per cent. Such a 
high efficiency requires a large heat exchanger and it is 
claimed that, up to an efficiency of 26 per cent., the 
weight with a single-stage turbine is less than the 
corresponding weight of a steam plant. A 4,000-kW 
set has been supplying the City of Neuchatel, Switzer- 
land, since early in 1940. A disadvantage for marine 
work would be the poor performance at low loads, but 
nevertheless, investigations are proceeding and in 
the United States an experimental combustion turbine 
for marine service has undergone a series of tests. 
The development of a reversing combustion turbine 
will involve complications which may well be avoided 
very simply by adopting electric drive, which operates 
with a unidirectional prime mover. 

Experience has shown that marine engineers with no 
special electrical ifications have no difficulty in 
operating electrically-propelled ships and, in fact, one 
operating company with a fleet of these ships prefers 
not to carry any electricians. Nevertheless, it is 
preferable that the engineers should have sufficient 
electrical knowl at least to carry out emergency 
repairs, and it is the practice of most owners to allow 
their engineers to stand by at the electrical works 
during the construction of new machinery. Consi- 
deration may have to be given to an Electrical 
Endorsement of Engineer’s Certificates of Competency, 
in the same way that Diesel Endorsements are now 

ted. Experience has also shown that maintenance 
charges on the electrical side are practically non- 
existent. For example, in the case of two sister 
ships, each with four screws, 19,000 shaft horse-power, 
published records show that in one of them, in eleven 
years of service of a very arduous character, the total 
cost of upkeep was 1091., and for the other ship, over a 
period of approximately nine years, it was 5761. 

Changes in the national finances as an outcome of the 
war necessitate review of our pre-war prejudices. 
Unfortunately, the problem is complicated by the 
soaring cost of home-produced fuel, but if we must use 
oil because it is cheaper and more convenient than 
coal, we must at any rate see to it that we use as little 
as possible. Furthermore, if we are to regain our 
pre-war supremacy and national earnings from shipping 
and freight-carrying, it is imperative that our ships 
attain the optimum of efficiency and minimum running 
costs. Turbo-electric drive will certainly not be the 
solution to every requirement, but will merit very 
serious consideration for ships of above, say, 3,000 shaft 
horse-power, and more serious consideration for those 
from about 5,000 shaft horse-power upwards. 





BRITISH TAR CONFEDERATION.—The annual general 
meeting of the British Tar Confederation was held 
on December 20, 1945, and at that meeting, and at a 
meeting of the Executive Board held on January 23, 
1946, Sir Walter Benton Jones, Bt., LL.D., was elected 
President for 1946, Mr. C. E. Carey, honorary treasurer, 
Mr. A. E. Silvester, F.C.A., chairman of the Executive 
Board, and Dr. T. Howard Butler, vice-chairman of the 
Executive Board. The Executive Board consists of ten 
representatives nominated by the Association of Tar 
Distillers, ten by the British Association of Coke-Oven 
Tar Producers, and ten by the British Gas Council. 





AIR FILTERS AND O1IL.COOLERS.—Two new illustrated 
catalogues have been received from Messrs. The Visco 
Engineering Company, Limited, Stafford-road, Croydon. 
The first of these deals with the firm’s standard static air 
filters and with some other types of filter for the same 
purpose. The second catalogue contains an informative 
account of their ‘‘ Sprayblast ” oil cooler, which is used 
for quenching oil, transformer oil, etc. This is stated 
to be the first oil cooler to use a mixture of air and water 
as the cooling medium instead of either medium singly, 
and the system is claimed to incorporate the advantages 
of both methods of cooling while eliminating their 
disadvantages, 
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ELECTRICAL APPARATUS. 


571,968. Constant-Voltage Alternator. Mawdsley’s, 
Limited, of Dursley, and C. W. H. Minchin, of Dursley. 
(1 Fig.) January 12, 1944.—-The invention is a self- 
excited alternator having compensating arrangements to 
control the terminal voltage, or the power factor in the 
case of a self-excited synchronous motor. The main 
armature 1 is fixed on a shaft on which a second arma- 
ture 4 is also fixed, the number of slots being the same 
on both armatures. The armature 4 rotates within a 
continuous unwound iron stator 6. The alternating- 
current winding 8 of the alternator is of usual form, and 
is connected to a similar winding 9, arranged for the same 
number of phases and poles, wound on the second arma- 
ture 4 so that the two windings are in series, each coil 
side of the one winding being an extension of a coil side 
of the other winding. The ends of the two windings are 
brought out to the slip rings 10. When the alternator 
is supplying current at any given power factor and Joad, 
the winding on the armature 4 produces a magnetic 
field which is stationary in space, and the flux in this 
second field system is almost directly proportional to the 
load current of the alternator. The direct-current wind- 
ing 11 of the main armature 1 is connected to a similar 
direct-current winding 15 on the second armature, so 
that the two windings are in series and are relatively 




















(571,968) 
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staggered through 180 electrical degrees. The ends of 
these two windings are brought out to a commutator 12, 
the brushes of which are connected to the field windings 
14. The winding 15 cuts the stationary field and a direct- 
current voltage is generated, this voltage increasing with 
increase of the alternator load current, and, provided 
the brushes are fixed, it also varies as the flux in the 
unwound stator changes its position with change of 
power factor. Thus at zero lagging power factor, the 
voltage generated in the direct-current winding on the 
armature 4 assists the voltage generated in the part 
wound on the main armature 1. When the machine is 
generating full-load current at a higher power factor, 
the total flux through the second armature 4 will be the 
same, but the voltage generated in the winding 15 will 
not be so great, due to the altered direction of the flux 
in relation to the brushes, and at leading power factors 
it reverses in sign. Thus the variation in value and 
direction of the voltage generated in the direct-current 
winding 15 is such that, at constant speed and with a 
constant setting of the field rheostat, the main field 
current will be automatically increased or decreased 
under varying load conditions, so as to tend to maintain 
the alternator terminal voltage constant. (Sealed.) 


FURNACE APPARATUS. 


571,863. Furnace Door. F. Mills, of Swansea. (3 Figs.) 
November 12, 1943.—The doors of melting and re-heating 
furnaces are usually suspended by chains forming part 
of the door-lifting equipment. The door is hung perpen- 
dicularly, with the result that when the bottom of the 
door rests on the sill, it is either not close up to the jamb 
at the bottom or it is away from the headframe at the 





top, and the gas can be seen burning all around the 
outside of the door and the jambs ; thus the headframes 
and doors have a comparatively short life. In the present 
construction, the usual headframe 1 and underframe 2 
carrying the sill 3 are used, but the headframe is inclined, 
and’ is fitted between buckstaves 5, two metal jambs 
extending from the bottom of the headframe down to 
the sill at the same angle as the headframe. The latter 
consists of a flat plate having side flanges’ which are 
secured to the buckstaves, with two ribs near the side 
flanges running from the top to the bottom of the head- 
frame. Each of the jambs consists of an angular casting, 
the side flanges of which are fitted against the adjacent 
buckstave. The face flange 8a of each jamb has a rib 9 
running from the top to the bottom of the jamb. The 
ribs on the headframe and jambs are in alignment to 
form two continuous guiding ribs. The door 10 is 
rectangular with a recessed central part into which 
brickwork is fitted. On each side is a flange 12, which 
is recessed at the back to engage over the ribs 9. To 
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reduce friction between the ribs and the recesses, each 
of the latter is formed to a larger radius than that of 
the ribs. Thus when the door is closed and is resting 
upon the inclined sill, its weight acts inwards and holds 
the top part of the door hard against the headframe 1, 
while the bottoms of the recesses in the lateral flanges 12 
on the door bear against the curved ribs 9 on the jambs 
and headframe, thus providing effective seals on both 
sides of the door. When the door is being lowered, its 
weight tends to pull it towards the furnace, while the 
inclined top surface of the sill provides a better seal 
between the bottom of the door and the sill. To reduce 
the friction when the door is being raised, the lifting 
gear is arranged so that the chain is slightly out of 
true line with the front of the furnace, with the result 
that when the door is lifted the top of the door is moved 
slightly away from the headframe and jambs and thus 
the lower portion only of the door is in contact with 
the jambs. The centre line of the chain when the door 
is first being lifted as shown at 17a in Fig. 2. (Accepted 
September 12, 1945.) 





HYDRAULIC APPARATUS. 


571,935. Pipe Coupling. British Ermeto Corporation, 
Limited, of Maidenhead, and S. H. Jones, of Maidenhead. 
(1 Figs.) April 17, 1944.—The main object of the 
invention is to provide a pipe coupling which can be 
fastened to pipe ends that cannot be readily moved and 
which can be easily removed from,the pipe ends. The 
coupling is of the kind known as a breakaway coupling, 
and consists of a tubular body 1 with an internal shoulder 
seating 2, which runs into a conical seating 3. Within 
the body lies the larger diameter section 4a of a tubular 
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barrel which is reduced to a smaller diameter to pass 
with some play through the shouldered end of the body 
(Fig. 2). The section 4a will pass through the conical 
seating 3, but engages the shoulder 2 when the coupling 
is made. The free end of the section 4a of the barrel 
is formed with flats 4d so that it is square in shape exter- 
nally, and the body is threaded internally from the 
opposite end to the seating 2. Into this thread is screwed 
a tubular nut 6 having the end of its bore of square 





i, 
cross-section to slide over the square end of the barre] 
The other end of its bore passes with small clearang 
over the section 4a of the barrel, the mouth of this erg 
of the bore being coned. A sealing ring 7 which, when 
forced into the conical seating, is deformed to bite int, 
the barrel, is a close fit over the cylindrica! section 4a 
The free end of the barrel carries a coupling member « 
for a pipe end, and a second-coupling member 9 for the 
other pipe end is screwed into the other end of the 
body 1. To assemble the coupling, the barre! is pagseg 
through the body 1 until the section 4a engages the 
internal shoulder 2. The sealing ring 7 is passed over 
the barrel and the nut 6 is threaded into the body | 
until its internal flats strike the squared end of the 
barrel. The barrel is then slid back to engage its squareq 
end in the nut and given a few turns to screw the nut 
farther into the body until its inner end engages the 
sealing ring 7 and forces it into the conical seating 3, 
The ring is deformed to bite into the barrel while 
also holding the barrel firmly against the seating 2. 4 
pressure-tight joint is thus produced. The coupling 
is of greater overall length when a joint has been made 
than when it is broken. This permits the coupling to be 
used in confined spaces or when it is impossible to 
spring the pipes apart. To break the coupling, the nut ¢ 
is unscrewed by rotating the barrel, and the sealing 
ring 7 is released, thus allowing the barrel to be with. 
drawn into the body. Rotation of the barrel is facilitated 
by forming flats 10 on its exposed part. The coupling 
can be employed with any form of socket pipe joint, 
(Sealed.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


571,886. Lead-Screw Assembly. Cammoell, Laird and 
Company, Limited, J. T. Petrie, and R. W. Willis, of 
Birkenhead. (3 Figs.) October 19, 1943.—Certain 
maehine tools, particularly gear-hobbing machines, 
require a lead screw having a very high degree of accuracy, 
Accurate lead screws, however, are difficult to obtain 
because of the length of screw required. Furthermore, 
the accuracy is difficult to maintain for any length of 
time since it has to be used for running the saddle rapidly 
up and down when setting up the machine and for heavy 
roughing cuts. The invention is a composite lead 
screw assembly which enables a highly-accurate lead 
screw to maintain its accuracy over a lengthy period. 
A gear-hobbing machine has a saddle 10, normal lead 
screw 11, and normal lead-screw nut 12. An auxiliary 
lead screw 13, in the form of a sleeve, is a sliding fit on 
the normal lead screw 11, and a bracket 14 cast on the 
underside of the saddle 10 houses an auxiliary nut 15 
for the auxiliary lead screw. The latter is short com- 
pared with the normal lead screw, and has a highly 
accurate single-lead thread. A detachable bracket 17 
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can be screwed to the underside of the saddle 1) and 
embraces the normal lead-screw nut 12. The bracket 17 
is split so that it can be clamped round the nut 12 
and secured to the saddle as desired. The normal lead 
screw and the auxiliary lead screw have corresponding 
keyways, and keys at opposite ends of the aurxiliary 
lead screw connect it to the normal lead screw. A 
clamping nut 23 is also threaded. on the normal lead 
screw and co-operates with the normal] lead screw nut 12 
to retain the keys in position and locate the auxiliary 
lead screw on the normal lead screw. Both nuts are 
split and can be clamped tightly on the lead screw 11. 
The auxiliary lead screw is used for carrying out an 
accurate hobbing operation. The bracket 17 is removed, 
the keys are inserted in the keyways to lock the auxiliary 
screw to the normal lead screw, and the nuts 12 and 23 
are clamped firmly to the lead screw 11 up against the 
ends of the lead screw 13. Rotation of the normal 
lead screw in the usual way then drives the saddle through 
the highly accurate auxiliary lead screw. For rough 
work or when setting-up the machine the normal lead 
screw 11 is used for moving the saddle, as a high degree 
of accuracy is not required and unnecessary wear of the 
highly accurate anxiliary lead serew 13 is avoided. For 
this purpose, the bracket 17 is attached to the saddle and 
engaged with the normal lead screw nut 12; the keys 
are removed and the clamping screws for the nuts 12 and 
23 are slackened off, the nut 23 being run down to one 
end of the normal lead screw. When this has beer 
done, the auxiliary lead screw is free to slide along the 
normal lead screw which it does as the normal lead 
screw is rotated in the usual way to traverse the saddle 
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“ Bedeck the ocean with bow on bow, surface is not a submarine—she has surrendered 
THE DEVELOPM ENT OF Ye reckon well; but not well enough now,” _| her cloak of invisibility and is vulnerable to gunfire. 
THE TORPEDO.—VII.* .|a8 Ernst Lissauer had it in his “‘Hymn of Hate,” | The Germans could hardly expect that the policy 
7 which was an acourate reflection of formed German | of arming merchant ships defensively would be so 
By COMMANDER Prrer BeTuety, R.N. opinion when it was written, and under Hitler. Itis | long deferred in the new war, and they do not seem 
TE time is not yet ripe for a reasoned assessment | frequently supposed that the same choice was made | to have expected it. The answer to that deterrent 
of the value of the torpedo in the recent war,|in the Four Years’ War, but that is not strictly | was that the U-boat should choose the torpedo 
but two points seem to stand out. The first is| correct. The U-boats of that date far preferred to | in preference to the gun; and, in terms of sheer 
material outlay, the former is an extremely expensive 
choice, ‘about which something will be said later. 
Nevertheless, this choice appears to have been made, 
and to have succeeded up to a point. 

It does not need stressing that a torpedo aimed 
by a brief cautious glance from the periscope will 
not necessarily hit its target, which is likely to be 
steering a zig-zag course as a matter of pure routine ; 
hence the development of “ intelligent ’” or enemy- ~- 
seeking torpedoes, of which Press reports first 
appeared in the late summer of 1943, and which are 
steered into the target, probably by means of some 
magnetic or acoustic device. Lacking knowledge of 
the technical principle involved, one cannot usefully 
discuss this advance, but there are a priori reasons 
for supposing that the device would be more effective 
in a slow torpedo than a fast one; and, if this is 
true, high speed in torpedoes will no longer be at a 
premium. It can hardly be denied that this develop- 
ment, which is obviously applicable to all torpedoes, 
however discharged, represents an enormous increase 
in lethality. 

The second outstanding point about the use of 
torpedoes in this war stands at the far end of the 
seale of chivalry from the customary U-boat usage. 
The poor madman of Queen Elizabeth’s day, known 
as Tom o’ Bedlam, foreshadowed it in an oddly 
prophetic song, one verse of which named not only 
the senior aircraft carrier, but also her weapons and 
their vehicle : 

“* With a host of Furious fancies 

Whereof I am commander, 

With a horse of air and a burning spear 

To the wilderness I wander.” 
Fig. 47. InrerR1on oF WHITEHEAD ToRPEDO Works aT WEYMOUTH. The torpedo was chosen by the Admiralty in 1913 
as the main weapon of the naval air component. 
This choice, which was stubbornly maintained 
throughout the inter-war years, is seen to have been 
justified by the Taranto assault in 1940 and the 
Bismarck engagement in the following year, to name 
two instances only; and might well have borne 
more abundant fruit if the Navy had been given 
effective control of its air arm before 1939. It is a 
significant fact that neither Germany nor Italy, both 
Powers with centralised and therefore “ bomb- 
minded” air forces, has made any very intensive 
use of torpedo aircraft ; in strong contrast to the 
United States and Japan, countries in which the 
naval and army air components have always been 
separate. 

For the rest, one may note how well the torpedo 
can be used in combination with other weapons by 
the skilled commander of a well-trained force. The 
Prince of Wales and Repulse were sunk by an 
orchestration of high-level pattern bombing and 
torpedo-aircraft attacks ; the Coral Sea battle saw 
the expert American blending of such attacks with 
dive-bombing. The Bismarck was crippled by 
attacks of the same kind, smashed by the big guns 
of Admiral Sir John Tovey’s fleet, and sunk by a 
torpedo from one of his cruisers. Destroyers— 
seven British and one Norwegian—launched tor- 
pedoes which helped Admiral Sir Bruce Fraser’s 
‘}guns to put paid to the long account with the 
Scharnhorst at the end of 1943; she, too, was 
finished off in the same way as the Bismarck had 
been. The arrogant motto, Ultima Ratio Regis, 
formerly engraved on German army fieldpieces, 
might now appropriately be transferred to King 
George’s torpedoes. 

Some notes on torpedo production follow. The 
facts given are believed to be more reliable than the 
opinions, which are coloured by certain personal 
Fie. 48. H.R.H. Toe Dvxe or York Examinine Frome Tat. obsessions. Moreover, the author divines that 
private individuals must be very careful what they 
that the weapon was chosen by the Germans as the , dispose of their victims by gunfire; and, since | write about firms who make munitions for a living. 
dominant one of the U-boat campaign. Allied merchantmen were not generally armed with| The senior torpedo factory is that at Fiume. 
guns of their own until 1917, the submarine com- ti rae: 4 ined stage 2 Rt am - 

. > manders could reckon on being able to use this | was purchased in 15/2 by Kobe ead an 
on Bag ab g A Belper ght fig geony or tes method of attack with impunity. Although it may | re-named the Silurificio Whitehead ; thereafter, it 
and 529, vol. 160, and pages 73 and 121, ante. seem intolerably silly to say so, a submarine on the | was devoted exclusively to the manufacture of 
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Fie. 49. CompLteTep TorPEDOES in WreymoutTH Works. 


torpedoes and their ancillaries. On Whitehead’s 
death in 1905, the concern was registered in Hungary 
as a public company, the interest of the Vickers 
and Armstrong firms dating from this time. After 
the Four Years’ War, the company got into financial 
low water for a number of reasons too obvious or 
too dull for discussion here, and went bankrupt. 
About 1922, this valuable factory was re-opened, 
ostensibly by the Orlando group, though it was clear 
that the Italian Fascist Government was the real 
backer. 

In the years 1875-1917, the Fiume works pro- 
duced about 12,000 torpedoes, or something under 
one per working day. It will be recalled that the 
Whitehead firm established branch works at Wey- 
mouth in 1890, and at St. Tropez in France at about 
the same time. Both were in existence at the out- 
break of the last war, by which date their busi- 
ness lay largely in the export of models to Powers 
whose navies were too small to warrant the establish- 
ment of national torpedo factories : Brazil, Holland, 
Turkey, Poland, and Greece, to name only a few 
Powers, were thus supplied. The Weymouth works 
became a branch of Messrs. Vickers-Armstrongs 
Limited. The photographs of this works, repro- 
duced, by courtesy of the late Mr. Lewis Jones, on 
this page and on page 169, were taken on the occa- 
sion of the visit of our present monarch (then 
H.R.H. the Duke of York) in 1931. 

In 1872, following the adoption of the torpedo by 
the Royal Navy, the manufacture of Whiteheads 
under licence began at Woolwich Arsenal; where, 
four years later, the production of Government- 
designed torpedoes was started. The large intake 
required for arming the fleet in the ’eighties caused 
the Woolwich output to be supplemented by sub- 
stantial purchases from Fiume and Schwartzkopff, 
and, in 1886, Messrs. Greenwood, and Batley began 
making Woolwich models at Leeds. Not until 1894 
was the Admiralty able to take the decision to rely 
solely on home production to British Government 
designs; the Royal Gun Factory at Woolwich 
continued to be the principal constructor, though 
engines were made mostly by Messrs. Peter Brother- 
hood. In 1910, chiefly because of the demand for 
increased production, the main manufacturing centre 
was shifted to Greenock, where the Royal Naval 





Torpedo Factory was still visible in 1939.* The 


| Speaking, never made in Germany ; for the weapon 


change, which incidentally involved a transfer of | turned out by the Schwartzkopff firm at Berlin 
responsibility from the War Office to the Ad-| was a pirated edition and soon began to differ 


miralty, represented a break in a long and honour- 
able tradition ; but care was taken to preserve the 
sacred flame of Woolwich quality by sending a 
nucleus of skilled men from the Arsenal to the 
Clyde, where they caused something of a sensation 
by their habit of wearing collars. It will be patent 
by this time that the author claims Woolwich as his 
spiritual home. The Brennan dirigible torpedo, 
which is dealt with later in this section, was manu- 
factured in a Government factory, under the super- 
intendence of the inventor, for some 20 years from 
1887. 

British torpedoes in the Four Years’ War came 
from Greenock and the Whitehead Company’s 
works at Weymouth; a factory near Lancaster, 
the Caton Engineering Company, also produced a 
number of the 18-in. size. In general, the manu- 
facture during this period tended to be somewhat 
concentrated. It is known that, some five years 
before the outbreak of the recent war, a policy 
of spreading production was put into force, many 
firms receiving contracts for torpedo parts. It is 
clear from what has been said in the preceding sec- 
tions that the torpedo is a weapon that lends itself 
well to piecemeal manufacture, with a number of 
firms concentrating on.one part or sub-assembly. 
It also appears that the same circumstance must 
tend to surround the term “ torpedo manufacture ” 
with a measure of vagueness, since a claim to be so 
engaged may be based on no more than the opera- 
tion of an assembly plant and a reputation for 
nagging about the fit of the parts supplied. 

French torpedoes were imported from Fiume 
until 1900, when Toulon arsenal began to make them 
under licence and not very well. The Whitehead 
patterns were also made at St. Tropez, while the 
Schneider concern contributed its own models. 
Some time after the Armistice, the French decided 
to concentrate on production to Government designs 
in the national arsenals.- 

The Whitehead pattern of torpedo was, strictly 


* According to the official Navy List for August, 1939, 
the Greenock establishment included a works at Alex- 
andria and a range at Arrochar. 








from the Fiume type. By 1883, the Schwartz. 
kopff works was producing more torpedoes than 
Fiume, and in 1886 its annual output rose to 600, 
much of this going abroad. The concern became 
the Berliner Maschinenbau A.G. after the Armistice, 
resuming torpedo manufacture as soon as this 
became needed. Most German torpedoes of the 
Great War, however, were made by the Imperial 
arsenal at Friedrichsort, near Kiel, now known as 
the Deutsche Werke, which, in September, 1918, 
turned out 774 of all types. This corresponds to 
nearly 10,000 a year, and no doubt some such scale 
of production was ed for the recent war; 
for it will be recalled that, by mid-1918, the U-boats 
were forced to attack their targets with torpedoes 
almost every time, and the same circumstances 
must have been envisaged for 1939.* As has 
already been said in an earlier section, the adoption 
of the electric storage-battery torpedo probably 
allowed the planning of production on a very liberal 
scale indeed; nevertheless, a computation based 
by the author on a series of wild guesses does not 
yield a figure much exceeding 10,000 for the annual 
U-boat expenditure in the present war. 

Most Italian torpedoes of the Great War were 
Whitehead models from the Silurificio Italiano at 
Naples, originally the De Luca-Daimler car factory. 
During the Fascist interregnum, this works was 
revived as a State torpedo factory making Govern- 
ment models ; thus Italian torpedoes of the present 
war were of two distinct models, the Fiume (prefix W) 
and the Naples (prefix S.I.). Modern Japanese 
torpedoes are thought to be exclusively Govern- 
ment models made in the Imperial arsenals, such as 
Kure. 


(To be continued.) 


* The author has not been able to find any reliable 
statement relating to torpedo expenditure by U-boats 
in the Great War. It appears that, up to the declaration 
of unrestricted submarine warfare on February 1, 1917, 
about 9,000 U-boat attacks had been made; but it is 
not clear how many actual torpedo shots were thus 
involved, nor how many attacks were made afterwards. 
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An Introduction to the Theory and Design of Electric 
Wave Filters. By F, Scowen. Chapman and Hall, 
Limited, 37, Essex-street, Strand, London, W.C.2. 
(Price 15s. net.) 

LonG-DISTANCE telephony became possible through 

the development of the loaded transmission line. 

It was out of G. A. Campbell’s analysis of the loaded 
line that the idea of the electric wave filter arose, 
and it was to him that the original patent was 
jssued in 1917. Wave filters are devices for the 
separation of sinusoidal waves of different fre- 
quencies. Electric wave filters will transmit 
currents of all frequencies lying within one or more 
specified ranges (pass bands) and exclude currents 
of all other frequencies without absorbing the 
energy of these excluded frequencies, which implies 
that the circuit components must be pure reactances. 
Their importance alike in the communication and 
power-transmission fields was quickly realised, and 
intensive investigation has resulted in improvements 
in design and in the evolution of new filter types. 
The chief contributors to the voluminous literature 
that has grown up around this subject during the 
past 30 years have been the engineers of the great 
telephone companies, such as the Bell System in the 
United States, and the Ericsson Company in 
Sweden. In this country, the Post Office Engineer- 
ing Department has played its part, and the author 
of this book, being attached to the Post Office 
Research Station, is well qualified to discuss the 
theory and design of electric wave filters. 

The mathematical introduction is mainly elemen- 
tary and occasionally irrelevant ; a much more 
protracted approach to filter theory would be 
required by a reader in need of preliminary instruc- 
tion in the manipulation of complex numbers. 
The mere statement that ‘tables are available 
for these functions ” is hardly helpful, the omission 
of any specific reference being the less understand- 
able since it is the exception rather than the rule 
to find a set of tables containing an adequate 
tabulation of the inverse circular and hyperbolic 
functions. These 20 pages could have been 
employed to better advantage in removing some 
of the assertions that “‘it can be shown ” from the 
main body of the text, and in expanding some of 
the more severely condensed sections to bring out 
more fully the physical implications behind the 
mathematical arguments. The treatment of the 
ladder network is based on the half-section as unit. 
After defining the image impedance and image 
transfer coefficient, the relations determining the 
pass and attenuation ranges of a filter section are 
discussed. The processes of single (or “‘m”) and 
double (or ‘‘ mm?”’) derivation are described. 

The interposition of any type of passive network 
between the output terminals of a generator and 
the input terminals of a load introduces an insertion 
loss and produces an insertion phase shift. Expres- 
sions for these are derived, the significance of the 
respective terms in them are pointed out, and a 
useful nomogram is supplied to facilitate their 
calculation. A fuller treatment of the reflection 
losses arising from mismatching across terminal 
junctions would have been helpful. The standard 
cases of the low-pass, high-pass and band-pass 
filter half-sections are reviewed in turn, and the effect 
of dissipation due to the unavoidable presence of 
resistance in the circuit elements is indicated. 
The next section exemplifies a method, recently 
introduced by Laurent, of using templates to avoid 
much of the tedious computation involved in the 
oar of the characteristic parameters of a 

ter. 

A brief discussion of parallel and series connection 
of filters is followed by examples of the actual design 
of a number of filters to meet specified requirements. 
These are so well chosen as to be particularly 
enlightening. A short sketch of the lattice network 
and of Cauer’s method of filter design is given, and 
the author states his reasons for preferring the 
ladder to the lattice structure. As Cauer’s original 
exposition is difficult to follow, mention might 
have been made of the admirable résumé of it by 
Roger Julia, in the Bulletin de la Société francaise 
des Electriciens (October, 1935). 


The concluding section is devoted to practical 
considerations affecting filter construction. It is 
shown how imperfections inherent in filter com- 
ponents can be minimised by care in design and 
proper selection of materials, and how mutual 
interaction between components can be reduced 
by suitable screening. Methods for measuring and 
adjusting individual components and for determin- 
ing the parameters of actual filters incorporating 
them are also outlined. The brief bibliography 
might usefully have included J. E. Smith’s Simpli- 
fied Filter Design, published by the R.C.A. Institutes 
Technical Press in 1939. 

The prospective filter designer should not overlook 
this handy and practical survey of the subject, 
but his attention may be drawn to a few misprints. 
Most of them, however, are fairly obvious; for 
instance, m, for m? in Fig. 7c, j® for j B in Fig. 25, 
the displaced limit of integration on page 128, 
and the letters or symbols that have dropped out on 
pages 27, 46, 55, 73, and 147. Figs. 27 and 28 
appear to have become transposed; the legend 
beneath the graph on page 76 should read “ Fig. 28,” 
with “high” substituted for “low,” while that 
beneath the graph on page 77 should read “ Fig. 27,” 
with “low ” instead of “ high.” 





Personnel Management: Its Scope and Practice. By 
C. H. Nortrucortt, M.A., Ph.D. Sir Isaac Pitman and 
Sons, Limited, Pitman House, Parker-street, Kingsway, 
London, W.C.2. [Price 18s. net.] 


So many books on industrial management have been 
published recently that it may be as well to point 
out that the word “management” can cover 
almost every aspect of industrial production. At 
the one extreme of its range there are purely tech- 
nical aspects of management, such as machine 
loading, inspection, process-plant control, and 
accountancy ; midway come such subjects as time 
study and wage payment systems, partly technical 
and partly human; and at the other extreme is 
the region of the present study—“ personnel ” 
management, or that part of management which is 
purely concerned with the humanistic problems of 
a factory. The more the subject gravitates to the 
humanistic side, the less clearly defined does it 
become ; and Dr. Northcott’s book is not really a 
treatise at all, but an account of his own experiences 
as labour manager at the works of Messrs. Rowntree 
and Company, York. It is none the worse for that— 
indeed, the subject is pre-eminently one in which 
experience is everything and theorising of little 
value—but it is clear from Dr. Northcott’s own 
comparisons of his findings with those published by 
others, that the conditions peculiar to particular 
types of manufacture, geographical situation, etc., 
may greatly affect the results obtained by the same 
methods. 

It is useless to expect from a book of this kind 
ready-made answers to the problems of maintaining 
contentment and high individual output in a works. 
The result of Dr. Northcott’s 20 years of practice 
as a personnel manager is the conviction that the 
problems are as varied as human nature itself, and 
that the only way to deal with them satisfactorily 
in a large factory is to have a small well-trained staff 
under a personnel manager free to devote themselves 
entirely to these problems, and with clearly defined 
powers and responsibilities. This last proviso 
raises an important issue, for the interests of the 
personnel manager touch many departments and 
are bound to overlap those of other executives. 
This book, for instance, has chapters on the supply 
and distribution of employment, labour turnover 
and records, selection and training, wages, and 
education. Dr. Northcott deals fully with the 
difficulties inherent in this overlapping of respon- 
sibility, and at the outset of the book he gives a 
very clear account of the extent and limitations of 
his own responsibilities in relation to the executive 
organisation of the Rowntree Company. To quote: 
‘«* The executive authority of the Labour Manager is 
expressly defined. His function does not direct 
except in the execution of a policy; it seeks to 
serve the whole organisation. It advises and 
guides, but puts the pressure of reason and the 
weight of expert authority behind the advice.” It 
is, in fact, clear that the same qualities which have 





ensured success for the author’s work in relation to 


the Rowntree employees are no less necessary to 
secure harmonious working in association with the 
fellow members of a team of executives. 

A criticism that might be levelled against the 
book is that excessive space is devoted to the effect 
of war-time conditions and legislation, which are 
already becoming out of date. On the whole, 
however, the book is not s» much a work of detailed 
reference as an account of experience, to be read 
chiefly for the sake of the stimulation, encourage- 
ment, and broad ideas which it offers to those faced 
with similar problems. 





Build the Ships: The Official Story of the Shipyards in 
Wartime. H.M. Stationery Office, Kingsway, London, 
W.C.2. [Price 1s. net.] 

As an example of colourful writing, this official 
story of Britain’s war-time shipbuilding effort is 
fully up to the standard set by earlier publications, 
such as Ark Royal, The Mediterranean Fleet, and 
His Majesty’s Submarines. To those who know 
something of shipbuilding, however, and especially 
perhaps, if their lives have been spent in shipyards, 
the pamphlet may seem somewhat less than satis- 
fying, though to explain precisely why this should 
be so is a little difficult. The treatment is neces- 
sarily episodic, but the episodes are tolerably well 
chosen; the technical detail, while not obtrusive, 
is accurate enough so far as it goes ; the illustrations 
are excellent as such, though it may be questioned 
whether the official passion for “‘ bleeding off” is 
really justified by public opinion—there are still a 
few people left who like to see a white margin round 
a half-tone ; the ‘ pride of the craftsman ”’ theme 
is rather heavily stressed, but it is still a powerful 
influence, though, as always, the older men may be 
inclined to doubt whether the younger are suffi- 
ciently imbued with it. The indefinite sense of 
shortcoming is probably traceable, in the main, to 
excessive dramatisation—in fact, melodramatisa- 
tion. The writing is too colourful. Very little 
imagination on the part of the reader will serve 
to conjure up the instrumental “ background ” 
bleatings and bellowings without which the B.B.C. 
(and, regrettably, many producers of industrial 
films) seem to be incapable of describing the most 
familiar manufacturing process. They might be 
reminded, perhaps, that the author of the axiom 
that ‘“‘An honest tale speeds best being plainly 
told” is generally considered to have had quite a 
sound dramatic sense. The story of Britain’s ship- 
building achievements during the war is an honest 
tale which deserves to be plainly told some day, at 
proper length, and the Ministry of Information (or 
their successors) need not fear that the public will 
not appreciate plain telling. Meanwhile, however, 
the average purchaser of Build the Ships is not 
likely to count his shilling wasted, even if it is his 
job to build them; but he may laugh sometimes 
in what the Ministry might consider inappropriate 
places. 








SPLINESHAFT GRINDING MACHINES.—An illustrated 
brochure describing the automatic splineshaft grinding 
machines manufactured by Messrs. The Churchill Machine 
Tool Company, Limited, Broadheath, near Manchester, 
has been received from that firm. The machines are 
made in three sizes, capable of grinding splines of a maxi- 
mum length of 16 in., 24 in. and 52 in., respectively. 
They are entirely self-contained and each of the three 
sizes is driven by four motors, namely, one for the 
grinding-wheel spindle, one for the hydraulic pump 
actuating the table traverse, one for the dividing head, 
and one for the coolant-supply pump. The largest 
grinding whee! fitted is 6 in. in diameter in all machines. 





RADICON REDUCING GEARS.—We have received from 
Messrs. David Brown and Sons (Huddersfield), Limited, 
an illustrated leafiet describing an extension of their 
Radicon reducing gears. This extension comprises two 
gears, known as the 1}-in. and 1%-in. Radicon worm 
reducers, the dimensions referring to the distance between 
the axial centre lines of the crossed input and output 
shafts. They also indicate the small size of the units, 
which are designed for transmitting fractional horse- 
powers up to about 1 horse-power, and the speed reduc- 
tions cover a range of approximately 5/1 to 60/1, with 
worm-shaft speeds ranging from 500 r.p.m. to 3,000 r.p.m. 
The units are manufactured by one of Messrs. David 
Brown’s subsidiary companies, namely, Messrs. C. J. 
Fitzpatrick and Company, Limited, Stonebridge Park 





Works, London, N.W.10. 
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VII.—AGRICULTURAL MACHINERY. 

In April, 1945, the Ministry of Agriculture pub- 
lished returns of the total number of certain types 
of agricultural machinery owned in Great Britain 
in 1942 and 1944. Unfortunately, it is not possible 
to compare-the detailed figures with the pre-war 
position except in the case of tractors, of which the 


number in use in 1939 was estimated at 55,000. | ™& 


The numbers of the more important machines owned 
in Great Britain are shown in Table I. 


TaBLE I.—Agricultural Machinery in Use 
Britain. (Number.) 


in Great 





Machine or Implement. 1944. 





172,770 
466,815 
| 58,845 
| 191,355 
12,695 
68,730 
53,440 

143,880 
| 2 


2,500 
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Dise harrows “a ww ‘- 
Cultivators and grabbers ae 
Combined corn and fertiliser drills a 
Fertiliser distributors (over 5 ft. wide). . | 
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Between 1942 and 1944, the largest increase took 
place in the case of combined harvester-threshers, 
namely, 150 per cent. Increases greater than 50 per 
cent. occurred in the case of disc harrows (74 per 
cent.) and combined corn and fertiliser drills (55 per 
cent.). Large increases also took place in the 
numbers of potato spinners, cultivators and grabbers, 
and milking machines. The percentage increase in 
tractors amounted to 48 per cent., though, as 
compared with the number estimated to be in use 
in 1939, the increase by 1944 was 312 per cent. 
The greater use of machinery during the war was 
one of the main reasons for the rise in net output 
per man-hour, which, according to Mr. J. H. Kirk, 
of the Ministry of Agriculture, increased by about 
13 per cent. between 1939 and 1944. 

The great shortage of agricultural labour, coupled 
with the urgent need to produce a greater amount 
of food than before the war, so as to save shipping 
space for other essential requirements, provided 
the main stimulus to mechanisation in agriculture 
during the war. There is little doubt that the 
shortage of labour will persist, and that it will be 
intensified when prisoners of war are withdrawn 
from agricultural employment within the next 
two years. On the other hand, the need for a per- 
manently enhanced volume of agricultural produc- 
tion has been accepted by both political parties. 
Apart altogether from the prospective world 
shortage of almost all foods during the next few 
years, Great Britain’s economic position makes it 
necessary that a higher proportion of the country’s 
food requirements should be home-produced than 
was the case in the years immediately preceding the 
war. 

The increase in food production must not be 
allowed, however, to absorb too high a share of the 
total available manpower, and the aim must be to 
achieve the highest possible output per man 
employed. There is room, therefore, for further: 
mechanisation in British agriculture. With this 
in view, the Ministry of Agriculture, early in 1945, 
sent a mission to the United States and Canada to 
obtain the latest information regarding develop- 
ments in agricultural machinery, and to study the 
general trend and scale of mechanisation in those 
countries. Some machines in use in North America 
can only be of limited use in Great Britain owing 
to the smaller size of the average farm. At the 
end of 1944, there were only 14,000 farms in Great 
Britain over 300 acres in size, while 193,977 out of 
the total of 358,000 farms over 5 acres were between 
5 and 50 acres. Also, climatic, geological and topo- 
graphical differences would invalidate any unquali- 
fied comparison. The development and use in 
America of some kinds of farm machinery, however, 
are of considerable interest to British farmers. 
Combine harvesters, for instance, seem likely to 
become universal in the United States; a new 





“baby combine,” with a cutting width of only 
44 in., was going into mass-production at the end 


of 1945. Other technical developments reduced 
the labour requirements of hay and silage making. 

Developments in Great Britain concentrated less 
on machines for grain harvesting and handling, and 
more on the mechanisation of the harvesting of root 
crops, mechanical handling of manure and other 
materials, and milking machines. This seems to 
be in line with the best prospects for British agri- 
culture, which lie less in expansion of the acreage 
under wheat and other grain crops than in the 
development of dairy, fruit and vegetable farm- 


Recent technical improvements included a loader 
made by the Thwaites Agricultural Engineering 
Company, Limited. This consists of a hand- 
operated fork which, by means of a power-driven 
winch and cable, drags manure to the base of an 
elevator, whence it is delivered into a transport 
vehicle. The machine weighs 14} cwt. and can 
be balanced on its two wheels, which have an 
8-ft. track. With three people operating the 
machine, the labour required to load one ton of 
manure under this condition was 20-1 man-minutes. 
Rotary Hoes, Limited, designed a loader for attach- 
ment to a Fordson tractor, consisting of two motors 
which cut and feed the manure to a conveyor ; 
the labour required is only 9-4 man-minutes per 
ton, the minimum and maximum figures being 
4-3 and 21-8 man-minutes, respectively. It was 
estimated that, under farm conditions, the mechan- 
ism could be removed from the tractor by two men 
in 2} hours and be assembled again in 3} hours. If 
no hoist is available, a third man is required to 
assist. A farm crane was designed by Ransomes 
and Rapier, Limited, and a pneumatic grain 
conveyor by the Fairmile Engineering Company, 

Important developments were also made in the 
design of tractors. Mr. J. Ferguson, of Belfast, 
designed a tractor which was stated to embody 
revolutionary improvements on previous designs. 
In October, 1945, it was reported that the Standard 
Motor Company intended to utilise the complete 
capacity of their factory at Bannerlane, Coventry, 
for the production of tractors of this type. The 
Ford Automobile Company, in the United States, 
also acquired rights from the inventor, and were 
stated, in November, 1945, to have attained a 
daily output of 600 tractors. In addition, the 
inventor himself formed a company to manufacture 
tractors in Belfast. A new Diesel tractor was 
evolved by Marshall, Sons and Company, Limited, 
and progress was also made in designing better 
pneumatic tyres for tractors. 

At the annual exhibition of the National Institute 
of Agricultural Engineering, held in October, 1945, 
working demonstrations were given of sugar-beet 
harvesters, tractors, grain drying and handling 
equipment, ploughs, and various types of culti- 
vators. One of the main objects of the Institute 
is to reduce the number of separate machines required 
for different purposes. Research is also required 
into the possibility of standardising machines and 
machine parts so that farmers are not entirely depen- 
dent on one firm for spares. It is difficult to 
assess the extent to which genuine belief in the 
superiority of their implements has led manufac- 
turers to the present diversity of designs, but it is 
certain that some standardisation would reduce 
capital outlay and maintenance costs without 
reducing the efficiency of the machinery. 

In January, 1945, the Agricultural Machinery 
Development Board submitted their ‘“‘ Report on 
the Development and Specification of Implements 
Required in British Agriculture.” This was pre- 
pared in response to a request from the Ministry 
of Agriculture in May, 1944, in view of the prospec- 
tive cessation of imports of farm machinery after 
the war owing to a shortage of dollars. The range 
of implements used in British farming was con- 
sidered in detail under various schedules and groups, 
and nearly 200 recommendations for research and 
development were made. Some dealt with rela- 
tively small points, while others suggested compre- 
hensive long-term research. The majority related 
to work which only manufacturers of agricultural 
machinery could carry out and were brought 
specifically to the notice of the Agricultural Engin- 
eers’ Association. The larger part of the remainder 


related to research within the sphere of the National 
Institute of Agricultural Engineering, and the reat 
to points of crop husbandry which were put before 
the Agricultural Improvement Council. Contac 
was also made with other interested bodies. Some 
30 implements were selected for urgent attention 
These included tractors, corn drills, pick-up balers, 
combines, grain drying and handling machinery. 
and potato and sugar-beet harvesters. In cop, 
clusion, the report attempted to lay down specifica. 
tions regarding the most suitable size-ranges of 
machinery for use in the United Kingdom, and to 
supply factual data which would give designers 
guidance in framing their designs. 

It is intended that the National Institute of 
Agricultural Engineering should amplify and cop. 
tinue the publication of specifications which might 
be helpful to designers. As a step towards this 
end, the Institute started an inquiry, based on 
twelve research centres, with the object of obt aining 
accurate information regarding the way in which 
machines were used on a representative range of 
farms; labour and operational peaks that occur ; 
and the effect of new machines or methods on every. 
day working of these farms. Of the 60 farms which 
are being examined, about 30 are less than 200 acres 
in area, the rest ranging up to 1,000 acres ; highly- 
mechanised farms are included, together with some 
still dependent on horses. The Agricultural Machi- 
nery Development Board, having completed a first 
three-year term of office in January, 1945, was 
reconstituted to bring it into specific contact with 
the National Institute of Agricultural Engineering. 
The establishment of a National Advisory Service 
made it no longer necessary to include the original 
reference on educational services. Late in 1945, 
the Department of Agriculture for Scotland pur. 
chased the estate of Howden, near Mid-Calder, as a 
new centre for research into the suitability and 
development of agricultural machinery and imple- 
ments for Scottish conditions. 


TABLE II.—Agricultural Machinery : Estimate of Annual 
Requirements in the United Kingdom. 
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Owing to the small size of the average farm in the 
United Kingdom, and the great diversity of produce, 
many farmers are unable to afford the necessary 
capital outlay on machinery. the war, 
the joint use of machinery through the medium of 
pooling schemes has considerably reduced this 
difficulty. In each county, farmers called together 
by the County War Agricultural Committees, 
themselves elected a committee to run the machinery 
pool. The committee generally laid down a scale 
of charges for equipment lent by one farmer to an- 
other, and, in many cases, themselves owned 
machinery which was hired out to individual 
farmers. The retention of these pooling systems 
wasurgedrepeatedly. Mr. 8S. J. Wright, Director of 
the National Institute of Agricultural Engineering, 
for instance, stated in an address in December, 
1945, to the Farmers’ Club, that, since private 
contracting tended to favour the large customer, 
mechanisation of small farms could only be attained 
through co-operation ; this course, supported by 4 
reduction in the diversity of crops and greater 





uniformity, for example, of row-width, could put 
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the mechanisation of all crops within the reach of 
the small farmer. 

“An Interim Review of Agricultural Machinery 
Requirements,” issued by the National Farmers’ 
Union in December, 1945, attempted to forecast 
the types and numbers of machines which farmers 
were likely to want during the next few years. 
Table II, opposite, shows the estimated numbers 
required and the probable value of the machines. 

These estimates took no account of the special 
requirements of horticulture, dairying, and poultry 
farming, nor of drainage machinery or the moderni- 
sation of barn equipment, which is urgently required. 
Allowing for this, the total estimated expenditure 
of almost £21 million a year is broadly similar 
to the war-time annual expenditure on agricultural 





machinery and equipment, which, in 1944, was 
estimated by Mr. R. 8. Hudson, then Minister of 


during 1945, though not on the same scale as in 1944, 
because of the difficulty in obtaining outside supplies; 
order books, however, were full, and it was expected 
that the results for 1946 would see an improvement 
on those of 1945. Marshall, Sons and Company 
reported that, although there had been difficulties 
as regards housing and labour, they had produced 
tractors of the latest type and also threshers, and 
had completed preliminary models of the Grain- 
Marshall combine harvester. Some spare parts for 
American machines are also being manufactured in 
the United Kingdom. It is estimated that British 
manufacturers supplied two-thirds of the new 
machinery, valued at over 100,000,0001., bought 
by farmers between 1939 and 1944. Machinery 
manufactured in this country included Fordson 
tractors, ploughs, disc harrows, corn drills, and 
potato spinners and diggers. 


TABLE III.—Unrrep KiInGpoM IMPORTS OF AGRICULTURAL MACHINERY AND PARTS, 1938 TO 1945. 














| Wine Bs 
—_-—- 1938. 1941. | 1942. | 1943. | 1944. | 1945. 
‘Weight (ons). ed. S04) Sa De oes 5 ee Pig 2 ee 
agricultural tractors complete. . ‘ 4 6,128 | 24,602 | 14,051 9,840 j 10,976 | 5,406 
Other agricultural machinery .. me 8,867 | 33,448 } 28,784 32,538 | 20,880 | 19,136 
Total = eee 14,995 | 58,050 | 42,835 | 42,378 | 31,856 24,542 
Value (£1,000) : | | 
Agricultural tractors complete. . 575 3,146 | 1,807 1,229 1,536 761 
Other agricultural machinery .. ; 550 | 2,719 | 2,654 3,249 2,553 | 2,220 
Total oe uly ae a SE eee 4,461 4,478 | 4,089 2,981 
Value per ton Imported (£) : | j | ' | | 
Agricultural tractors complete. . = ‘al 4 | 12s | 123 | 125 + 140 141 
Other agricultural machinery . . - “t 62 82 | 92 


TaBLE IV.—Unrrep KINGDOM EXPORTS OF AGRICULTURAL MACHINERY AND PARTS, 1938 TO 1945. 
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1938. 1941. 1942. | 1943. | 1944. 1945. 
| | | 
Weight (tons). | 
mite Ck oe a | 3,676 2,420 2,261 . | 2,657 | 2,988 6,957 
Threshers. . ar a vs % | 559 130 | 113 | 215 367 1,079 
> RE ea 4 a ‘| 10,013 204i 6 | 616 =| 2,461 8,215 
Other agricultural machinery . . 26 | 4,349 1,284 | 1,243 | 1,094 | 1,823 7,783 
otal agen 18,597 4,128 | 3,712 | 4,582 7,639 24,034 
Value (£1,000). 
Moughs 242 ww Sn 4 207 135 | 133 | 145 171 435 
Threshers.. ..  .. a | 49 = a 3 22 44 148 
Tractors .. i 622 37) =~: | 70 283 930 
Other agricultural machinery |. | 410 «| 198 | 202 | 191 26 746 
Total it ree ae i a Rie one ae (one 794 «| ~—(2,259 
Value per ton Exported (£). | 
Pioughs .. oe a ne 4 57 56 59 55 58 63 
index. 1938 — 100 ah oe 100 | os 6 | Clos 97 102 110 
‘Threshers. . ; it E a 88 Me oi 115 =| 102 120 137 
Endex, 1938 100 de ; wa a 100 149 131 | 116 | 136 156 
Tractors .. ; i ; se 62 126 137 114 115 113 
Index, 1938 = 100 A 100 203 221 184 186 182 
Other agricultural machinery . Se 93 154 165 175 162 96 
Index, 1938 100 is 100 166 177 188 174 103 








TABLE V.—UNITED KINGDOM QUARTERLY EXPORTS OF AGRICULTURAL MACHINERY AND PARTS DURING 1945. 
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Agriculture, at £25 million. Another important 
factor is the heavy replacement demand, especially 
for accessories, needed to make good the damage 
to machines through overworking during war-time 
without adequate maintenance and repair. To a 
large extent, these developments are dependent on 
securing the services of good agricultural engineers. 
Mr. S. J. Wright, previously mentioned, empha- 
sised, in an address given to the Institute of British 
Agricultural Engineers in November, 1945, that 
trained engineers and specialists in farm mechanisa- 
tion were most urgently needed for research develop- 
ment and design, for lectureship in the universities, 
for the national advisory services, and for liaison 
work between farmers and the engineering industry. 

Details are not available, unfortunately, to show 
to what extent the engineering industry has been 
able to meet the home demand for agricultural 
machinery and implements in 1945, but the following 
are examples of the type of products produced. 
Gascoignes (Reading), Limited, reported extensive 
production and installations of milking machines 





During the war, home production was supple- 
mented by imports of agricultural machinery from 
overseas. Table III, herewith, has been compiled 
from figures released by the Board of Trade during 
1945 and 1946. 

Imports of tractors by weight were four times as 
great in 1941 as in 1938, but declined rapidly during 
the following years, until, in 1945, they were some 
700 tons less than in 1938. Imports of other 
agricultural machinery rose sharply to almost four 
times the 1938 level, and fell off only slightly 
between 1941 and 1943. A sharp decline took 
place in 1944, and in 1945 imports of agricultural 
machinery other than tractors amounted to some 
19,000 tons, which compares with 8,867 tons in 1938. 
The value per ton imported rose steadily in the case 
of machinery other than tractors. For tractors 
alone, the value per ton imported remained almost 
steady from 1941 to 1943 at about one-third higher 
than the 1938 figure. A further rise took place 
in 1944. 





It is difficult to draw any conclusions from the 


figures relating to agricultural machinery other than 
tractors, on the basis of available data. The 
question arises, for instance, as to the basis of 
valuation of the machinery imported under the 
Lend-Lease and Mutual Aid Schemes. The sources 
of imports were not stated in the Board of Trade 
figures, but it is known that a considerable number 
of crawler and heavy wheeled tractors were 
obtained from the United States and Canada. 
Again, the composition of the group shown as 
‘* other agricultural machinery ” may have changed 
considerably during the war years, so that any close 
comparison between different years is invalidated. 
It is interesting to note that considerable quantities 
of drills, disc harrows, and binders were reported 
to have been obtained from Australia. 

It is anticipated that imports of agricultural 
machinery into Great Britain will be restricted 
to a level lower than that of 1938, mainly because 
of the need to limit imports as far as possible ; and 
it can be expected that the output of the British 
agricultural engineering industry will continue at 
a level well above that of 1938. The main reasons 
for this are, in the first place, that shortage and 
high cost of labour will continue to stimulate 
mechanisation of British farms; secondly, that 
imports are likely to be reduced below the 1938 
volume, when effective demand for agricultural 
machinery wa; lower; and, finally, it is expected 
that there will be scope for an increase in exports of 
agricultural machinery from the United Kingdom 
above the level of pre-war figures. 

The allocation of Government factories to agri- 
cultural-machinery makers during 1945 underlined 
the expansionist trend. In March, 1945, it was 
decided to allocate a large war factory at Doncaster 
to the International Harvester Company of Great 
Britain for the production of farm equipment. 
At Leeds, Rotary Hoes, Limited, took over the share 
capital of John Fowler and Company, in May, 1945, 


_| which was offered for disposal by the Ministry of 


Supply, under whose auspices the firm had been 
producing munitions. Rotary Hoes, Limited, stated 
that they were planning to begin the production of 
agricultural machinery, in particular, tractors of 


-|the track-laying type. In June, it was reported 


that the Ford Automobile Company of America 
were sending a mission to Britain to study the possi- 
bility of setting up here a large factory for the 
production of farm tractors and implements. The 
Standard Motor Company took over one of the 
‘* shadow ” factories in Coventry for the production 
of the new Ferguson tractors. The inventor of the 
tractor applied for a site within the jurisdiction of 
the Belfast Harbour Board for the manufacture 
of tractors ; and in November, 1945 it was reported 


'that the Massey-Harris Company of Canada were 


taking over a Government factory at Trafford Park, 
Manchester, where they intended to make agri- 
cultural machinery for the British market and for 


_ | export. 


The urgent requirements of overseas markets 
for agricultural machinery and the relative absence 
of reconversion problems among British manufac- 
turers a e reflected by the figures for exports from 
the United Kingdom, set out in Table IV. It 
will be seen that, after falling away in 1942 to 
about one-fifth of the 1938 total, the tonnage of 
agricultural machinery exported doubled between 
1942 and 1944, and rose sharply in 1945 to a level 
about 25 per cent. above that of 1938. Considerable 
increases in 1945 over the 1938 levels occurred in 
ploughs and threshers, where it amounted to over 
90 per cent., and in “ other agricultural machinery,” 
where the increase amounted to about 75 per cent. 
Of the machinery specified, only tractors failed to 
reach the 1938 level, but, as shown in Table V, 
the exports of tractors increased steadily throughout 
1945, a trend which may be expected to continue. 
Exports of threshers were subject to considerable 
fluctuations from quarter to quarter, and exports 
of other agricultural machinery suggested a slight 
set-back in the last quarter. 

Exports of threshers during 1945 showed a sea- 
sonal trend, rising sharply in the second quarter 
of the year, and falling off considerably in the fourth 
quarter. To a lesser extent, these trends were also 
shown in the quarterly export figures for ‘‘ other 





agricultural. machinery.” Total exports of agri- 
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cultural machinery, on the other hand, rose pani d 
throughout 1945. The composition of the group, | 

‘other agriculiural machinery,” seems to have} 
changed considerably, though details are not avail- 
able, because the value per ton exported fell sharply 
from 162]. in 1944, representing a 74-per cent. | 
increase on the 1938 value to 961. in 1945, repre- | 
senting an increase of only 3 per cent. on 1938. 
The increase in the value per ton of ploughs ex- | 
ported was negligible, the sharpest rise taking place | 
in 1945. Values per ton of threshers and eet | 
exported in 1945 were 56 per cent. and 82 per cent., 
respectively, greater than those in 1938. 

Heavy orders for all kinds of agricultural machin- 
ery were received from overseas during 1945 and, 
although such exports, unlike those of other products 
of the engineering industry, were already substan- 
tially greater in 1945 than in 1938, a further con- 
siderable expansion is expected for 1946. sey 
destination of exports of agricultural machinery | 
is not shown in the Board of Trade figures. It is | 
known, however, that French imports during the 
first half of 1945 were scheduled at 10,000 tons, 
including 2,850 tractors, 2,000 cutting machines, 
2,000 light ploughs, and 100 combine harvesters. 

There is also the prospect of a larger market for 
British tractors and implements in India. During 
the last years before the war, Indian imports of 
British tractors declined rapidly, American and 
German tractors taking their place. It may be 
hoped that, provided British machinery is of a 
quality and price comparable with the American, 
United Kingdom manufacturers will regain an 
important share of the Indian market. The 
method adopted to liquidate the sterling balances 
held in London by India and other overseas countries 
is likely to be of considerable importance to British 
manufacturers of agricultural machinery. 

An important field for development of exports of 
farm equipment is the Middle East, where, during 
the war, the Middle East Supply Centre has expanded 
the use of machinery and mechanised farming. 
This work will be continued by the British organisa- 
tion which has taken over the function of the Centre. 
Iraq, for instance, has asked for more machinery 
and tools for forest development, and negotiations 
were reported between the Iraq Government and 
the British supply agencies. It has also been 
reported that agricultural machinery is being 
supplied by British manufacturers to Egypt, and 
that Turkey is anxious to obtain imports of farm 
equipment from this country. Other possible mar- 
kets for British agricultural machinery include the 
Union of South Africa and Brazil, which were 
unable to obtain sufficient supplies in 1945. Canada 
and Australia, though both producers of certain 
kinds of agricultural machinery, are also likely to 
continue to require specialised farming equipment 
from the United Kingdom, and the same applies to 





Sweden. Severe competition is to -be expected in 
these markets, however, from the United States. 


THE MILES ‘‘GEMINI’’ AIRCRAFT. 


Tue fact that the ban on private flying impo<ed 
during the war has now been lifted, gives particular 
interest to aircraft designed by British manufacturers 
for use by private owners. It is probable that one 
of the results of the war will be greatly to increase the 
demand for aircraft of this class and to meet this 
demand, Messrs. Miles Aircraft Limited, The Aero- 
drome, Reading, have developed the Gemini aircraft, 
in which they have combined the results of their war- 
time research work with the experience gained in the 
construction of light aircraft during peace-time. 

The Gemini, which is illustrated in Figs. 1 and 2, on 
this page, is a twin-engined, low-wing cabin monoplane, 
with retractable undercarriage, and is powered by two 
Cirrus Minor II 100-h.p. engines, though it is capable 
of flying satisfactorily with one engine only. As will 
be clear from the illustrations, the engines are mounted 
beneath the wing, this arrangement facilitating servic- 
ing and providing an unbroken upper wing surface. 
The cabin, which is 4 ft. in width, is designed for the 
accommodation of the pilot and three passengers, and 
has side-by-side seating, controlled ventilation, and 
is rendered thoroughly soundproof. The pilot’s seat 
is adjustable on the ground, and both the front seats 
are hinged so that they may be tipped forward to give 
access to stowage space in the floor of the cabin; the 
rear seats extend across the full width of the cabin. 
All seats are upholstered in soft leather and equipped 
with pliable cushions. The main instrument panel 
in the cabin includes blind-flying equipment. The 
Perspex windscreen, side and rear panels, are moulded 
to the contour of the front cabin section, and give a 
wide range of unobstructed vision. The cabin doors 
are fitted to the rounded lines of the compartment and 
each door is provided with two Perspex panels, one of 
which slides in a groove to give additional ventilation. 
Both doors are balanced to remain in the open position 
if desired, and double-acting catches are fitted so that 
the doors can be opened or closed from inside or outside 
the cabin. 





Wooden construction is used throughout for the 
airframe and a method of plastic bonding and protection 
is employed to render the aircraft suitable for operation 
in any part of the world. The fuselage is made pri- 
marily with U-shaped frames, each composed of outer 
and inner laminated-spruce members, the outer being 
formed to ply skin panels which cover the whole frame 
and give a very clean surface, resulting in low skin 
drag. The laminated members are inter-spaced with 
blocks and reinforced where local strengthening is 
required. Inspection panels, secured by quick-release 
fasteners, are fitted to provide easy access to the 
controls beneath the forward floor and at the rear of 
the fuselage. A cat-walk is fitted to the bottom of the 
fuselage frames on the starboard side to facilitate 
inspection at the rear of the aircraft. Additional 
stowage space for luggage is provided in the nose of 
the machine. 

The tail-unit assembly, which is best shown in 
Fig. 1, consists of a cantilever tailplane, an elevator 
fitted with trimming tabs, and twin fins and rudders. 
The elevator trimming tabs are operated by a hand- 
wheel at the port side of the pilot’s seat, and to show 
the position of the tabs at any time an indicator, 
graduated to read in degrees, is mounted on a sub- 
sidiary instrument panel in the cabin. The main 
plane is of the centilever type and of all-wood con- 
struction; the makers’ low-drag auxiliary aerofoil 
flaps are fitted. The wing span is 36 ft. 2 in. and the 

wing area is 191 sq. ft. The other main dimen- 
sions of the aircraft are: length, 22 ft. 3 in. ; height, 
with tail down, 7 ft. 6in. ; and wheel track, 10 ft. 11 in. 
The aircraft has been designed and stressed for a 
maximum all-up weight of 3,000 lb., the maximum 
disposable load being 1,090 Ib. This figure is made up 
of the following items: pilot and three passengers, 
640 lb. ; fuel for 250 miles, 130 lb. ; oil, 36 Ib.; and 
luggage, etc., 284 lb. The fuel is carried in crash-proof 
tanks in the main plane and arrangements are made 
for fitting auxiliary tanks. 

It is claimed that the Gemini, although particularly 
suitable for private-owner use, can be readily adapted 
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for other purposes. It can be used, for instance, for 
carrying light freight or as a light ambulance, providing 
accommodation, in the latter application, for one 
stretcher case in addition to the pilot and a nurse. 
For use as an air taxi, sufficient extra fuel can be carried 
to permit economic operation over distances up to 
390 miles, and it can also be fitted with dual control 
for training purposes. For this service, the exception- 
ally wide angle of vision and side-by-side seating 
arrangement provided are particularly advantageous 
tures. 

- regards performance, the following data have 
been estimated for a weight of 2,800 lb., with a standard 
airscrew : maximum level speed, 150 m.p.h. ; cruising 
speed, 130 m.p-h. ; stalling speed, 35 m.p.h. ; and rate 
of climb at sea level, 870 ft. per minute. In a wind of 
5 m.p.b., the length of run to “ unstick "is 120 yards, 
and to rise to 50 ft., 310 yards, while the landing run 
in a wind of the same speed is 125 yards. In still air, 
the maximum range is 520 miles with 36 gallons of fuel, 
or 820 miles with 60 gallons. These data, it should 
be mentioned, are subject to confirmation” when test 
flights have been cor pieted. 





COAL MINES MECHANISATION.* 
(Concluded from page 162.) 

Tur establishment of the Mines Mechanisation 
Training Centre at Sheffield, in collaboration with the 
Ministry of Labour, is well known. About 1,500 men 
have passed through the various courses since the 
Centre started in December, 1943, and have greatly 
assisted in the progress of mechanisation; indeed, 
without the special training it provided on American 
machines new to this country, the application of room 
and pillar mining would have been still further retarded. 
The first training centre of its kind in the world, it 
gained considerable praise from the American Coal 
Mission during their visit in July, 1944, and it has been 
well suppo by colliery undertakings. Nevertheless, 
nominations for the course of six months for young 
miners to train them for coal-face machinery main- 
tenance work have been disappointing. This course is 
viewed by many as the most important contribution 
which the centre can make towards the success of 
mechanisation in the future, and it also provides the 
first step in an engineering career, as applied to mining, 
of a boy who wishes to adopt it. The growth of mech- 
anisation and the adoption of changing or new methods 
of mining demand a programme of special training for 
all grades of mining officials and technicians. As a 
beginning, the Ministry set up a senior officials’ course 
at Sheffield University. A lecturer from a mining 
university in the United States was engaged, who, with 
the Professor of Mining at Sheffield University, carried 
on the courses, which some 300 senior mining officials 
have attended. As soon as it was well established, 
this organisation was handed over to the Mining 
Association, who now administer it. 

The capacity for production of coal-face machinery 
by British manufacturers has been a matter of concern 
to the Department and the Ministry since 1941. In 
the early days of the war, these manufacturers were 
called upon to make substantial contributions to the 
production of munitions and war weapons; in fact, 
the overall capacity for mining machinery in 1941 
had sunk to about 45 per cent. of pre-war, but it has 
been gradually built up until to-day it has reached 
about 30 per cent. above pre-war. A shortage of 
draughtsmen and skilled labour still stands in the way 
of greater expansion. As evidence of the Ministry's 
policy and what has been accomplished, particulars of 
deliveries of British-made major equipment to the 
collieries are given in Table V. The manufacturers, 


TABLE V.—Deliveries of British Mining Equipment. 





Type of Equipment. | 1942. | 1943. | 1944. | 1945t 
| 


7” | 
337 537 





All types of coalcutters 600 664 
Face and roadway conveyors . 1,042 | 1,321 | 1,656 
Power loaders for coal and 

stone “ da os ad 57 90 138 








* No records available prior to 1943. 

+ The s for 1945 are calculated by doubling the actual 
deliveries for the first six months, but all indications are that 
the second six months should, in ordinary circumstances, show 
an increase over the first six months. 





guided by the Ministry, have been planning the pro- 
duction of the more standardised t; of American 
machinery for which there is a demand. Satisfactory 
progress is being made, but it should again be stressed 
that only lack of sufficient designers, draughtsmen and 





* Report to the Ministry of Fuel and Power, dated 
September, 1945, on ‘“‘ War-Time Development and the 
General Position at the Present Time,” by the Mechani- 
sation Adviser to the Ministry. Abridged. 


skilled labour limits more rapid development and 
expansion, 

It is appropriate to consider some of the difficulties 
which have been encountered and have still to be 
overcome, and so to take stock of the position for 
guidance in planning for the future. The following 
are recent comments by an authority on this subject : 
“* Matters retarding Production.—{i) Intensive mech- 
anisation schemes require a greater number of well- 
trained supervisory officials than normal longwall 
methods. In addition, these schemes require a high 
degree of co-operation (or alternatively strict discipline) 
between management and men. 

‘Regular attendance of each member of the team 
is an essential. The high standards required on these 
points, confirmed by American experience, have not in 
most instances yet heen achieved. 

“ (ii) Lack of drive on the part of some manage- 
ments, and lack of experience on the part of others. 

“ (iii) Labour difficulties. 

“ (iv) Adverse geological conditions, ¢.g., faults, 
washouts, changes of gradient, thinning of coal, varia- 
tion of dirt bands, poor floor, and bad roof necessitating 
leaving up of top coal. It will be appreciated that 
sometimes these factors require a change of equipment 
to meet the new conditions, thus creating a time lag. 

“*(v) Much of the equipment is working a single shift 
instead of double. For complete success, double 
shifting is essential.” 

As regards labour difficulties, progress in the imme- 
diate future will depend to a large extent on quick 
settlement of outstanding problems. Point (iv) 
describes difficulties arising from changing geological 
conditions. These may be alleviated to some extent 
by making full use of improved appliances becoming 
available for exploratory work. In this connection, 
room and pillar, and longwall retreat mining, where 
these methods can be employed, have distinct advan- 
tages over longwall advancing. On point (v), in the 
majority of systems employing much costly machinery 
double shifting is generally recognised as an economic 
n ity. 

It is of the greatest importance that there should be 
no slackening of effort to improve the results from 
installations now at work ; more especially in the case 
of the many recent schemes involving departure from 
the standard practices of the past. The gradual 
improvement in the results from room and _ pillar 
schemes, for example, can be maintained, and the 
targets which have been set should be energetically 
sought. There is no greater menace to in the 
future than establishing a low output per appliance, 
or per manshift, in the early stages. Equally important 
is the sustained interest and drive which must be put 
into completing planning and underground preparations 
for new installations. It would be disastrous at this 
stage for any lack of confidence to creep into the 
programme. The present careful planning carried out 
at Headquarters should continue, including layout, 
details of the method of working, and the selection of 
equipment. Close contact with all major installations 
by visits from members of the Mechanisation Branch, 
and the scrutiny of weekly reports from the collieries 
will continue to be important. An organisation which 
will be important for some time is the planning of 
production to ensure a flow of equipment so balanced 
as to fit in with installations as they are brought 
forward. This requires close collaboration between 
the Supply Branch and the manufacturers, with every 
effort made to encourage co-operation among them. 
The Mechanisation Advisory Committee have been 
successful in achieving a certain degree of co-operation. 








HERBERT JACKSON PRIZE, L.M.S. Ratmway.—The 
London Midland and Scottish Railway announce that 
the Herbert Jackson Prize for 1945 has been awarded to 
Messrs. C. V. Cutting and E. D. Gilbert for their joint 
paper, entitled “‘ The Development of Efficient Carriage- 
Cleaning Materials.” Mr. J. O. Cowburn has been highly 
commended for his paper on “* The Efficiency of Keys in 
Relation to the Minimising of Rail Creep.” 





Gas TURBINES FOR AIRCRAFT PROPULSION.—A full- 
day discussion on “‘ The Gas Turbine ”’ will be held under 
the auspices of the Royal Aeronautical Society, in the 
lecture hall of the Institution of Civil Engineers, Great 
George-street, London, S.W.1, on Wednesday, March 13.. 
Two papers will be presented at the morning session, 
beginning at 11 a.m., namely, “ The Application of the 
Gas Turbine to Aircraft Propulsion,” by Dr. S. G. 
Hooker, and “ Turbine Compounding of the Piston Aero 
Engine,” by Dr. H. Ricardo, F.R.S. Two further papers 
will be presented at the afternoon session, commencing 
at 2.30 p.m., namely, “The Application of the Gas 
Turbine to the Field of Commercial Aviation,” by 
Mr, R. M. Clarkson, F.R.Ae.S., and “ The Application 
of the Gas Turbine to the Field of Military Aviation,” 
by Mr. W..G. Carter, F.R.Ae.S. The evening session, 
from 5 until 6.30 p.m., will be devoted to a general dis- 





cussion and summing-up by the chairman. 


DE HAVILLAND “GOBLIN ”’ 
JET-PROPULSION ENGINE. 


FotLowi1ne the early successes achieved by Air 
Commodore (formerly Group Captain) F. Whittle, with 
the jet-propulsion gas turbine, several engineering 
firms undertook to develop their own version of the 
Whittle machine. Messrs. The de Havilland Aircraft 
Company, Limited, Edgware, claim that they were 
the first established British aero-engine manufacturers 
to commit themselves in this direction. Design of 
what is now known as the Goblin engine began in 
April, 1941, directly the situation created by enemy 
successes in 1940 had eased sufficiently to permit 
a diversion of effort from immediate war needs. A 
straight-through gas flow was, decided upon, with a 
single-sided compressor. By April 13, 1942, the proto- 
type engine was running on the test bed at Hatfield. 
Two months later it was giving the thrust for which 
it was designed, and by March 5, 1943, it was making 
its first flights in a Gloster Meteor aeroplane. On 
September 20, 1943, it began flight trials in the then 
new de Havilland Vampire machine. In January, 
1944, Goblin engines, which had been sent to the 
United States, were flying in the Lockheed Shooting 
Star prototype, and by the spring of 1944, this machine, 
and also the Vampire, in their respective countries, 
were exceeding all previous speed records by flying 
at more than 500 m.p.h. The Goblin engine was the 
first of its kind to pass the official type-approval test ; 
this it did in January, 1945, thus becoming the holder 
of Type Certificate No. 1, for a turbine for aircraft 
propulsion. It has run 500 hours under official type- 
test conditions without having any main component 
changed. 

A side view of a recent type of Goblin engine is 
given in Fig. 1, on page 176, the front end of the unit 
being shown in Fig. 2. Air enters the centrifugal 
compressor through the right and left openings seen 
in Fig. 2, and the single-sided rotor, which rotates 
counter-clockwise, delivers air to a diffuser in which 
most of its velocity energy is converted into pressure 
energy. It then enters the sixteen combustion cham- 
bers, which are double-walled to divide the streams into 
primary air and secondary air. The fuel is sprayed into 
the primary air, secondary air being added progressively, 
first to aid combustion, and, afterwards, to lower the 
temperature while increasing the volume of the hot 
gases flowing to the turbine nozzle chamber. The 
latter is an annular space which receives the gases from 
all the combustion chambers. Guide vanes forming the 
rear end wall of this chamber direct the gases on to the 
moving vanes of the turbine rotor. As in the Whittle 
machine, this rotor is directly coupled to the air com> 
pressor, its sole purpose being to drive this compressor. 
Leaving the turbine, the gases pass into the jet pipe from 
which they escape into the atmosphere at high velocity. 

When the Goblin is developing maximum thrust, 
the rotor assembly is rotating at 10,200 r.p.m. and 
air is drawn into the compressor at the rate of 60 lb. 
per second approximately. It leaves the unit with 
its speed increased by about 1,600 ft. per second. The 
forward thrust of the unit is equal to the change of 
momentum per second corresponding to these figures, 


a) 
namely, - x 1,600, or 3,000 lb. approximately. 


It is of interest to trace the changes that take place 


as the air passes through the engine. Drawn into the 
compressor at the atmospheric pressure of 30 in. Hg. 





and a temperature of 288 deg. C. absolute, the air is 
accelerated to a velocity of about 1,400 ft. per second 
at the blade tips. In the diffuser, most of its velocity 
energy is converted to pressure energy and it leaves 
at a velocity of about 250 ft. per second, the pressure 
being 102 in. Hg. and the temperature 440 deg. C. 
absolute. The compressor can be seen from these 
figures to have a compression ratio of 3-4 to 1. About 
2vu per cent. of the air entering each combustion chamber 
is primary air into which the oil fuel is sprayed and 
burnt. The remainder of the air is added progressively 
and the resultant temperature of the gases entering 
the turbine nozzle chamber is 1,100 deg. C, absolute. 
The turbine is not of the pure impulse type, there 
being some drop of gas pressure, with the corresponding 
reaction effect, in the moving blades of the rotor. 
The gas pressure is reduced from 102 in. Hg. to 37 in. 
Hg. in the turbine, accompanied by a fall of temperature 
in accord with the heat energy release to the compressor 
shaft. In the convergent jet pipe the residual pressure 
energy corresponding to the difference between 37 in. 
Hg. and 30 in. Hg. is converted to velocity energy, 
and the gases leave the jet at a velocity of about 
1,600 ft. per second, as stated above. 

Some idea of the horse-power developed by the turbine 
and expended in the compressor can be obtained from 
considering the performance of the latter. Assuming 
an air intake of 60 lb. per second, and an adiabatic 
efficiency of 80 per cent., the work of adiabatic com- 
pression to 3-4 times the original pressure represents 
an expenditure of rather more than 5,450 h.p. The jet- 
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propulsion unit, as such, develops thrust and not 
horse-power, but the equivalent horse-power can be 
calculated if the aircraft speed is known. At take off, 
i.e., before acquiring any forward speed, the engine 
develops, theoretically, no horse-power. The output 
from a conventional propeller engine may, however, 
be expressed in terms of thrust per horse-power. A 
conservative value would be about 3 Ib. thrust per 
horse-power. The Goblin is therefore equivalent 
to a 1,000-h.p. engine at zero forward speed. On the 
other hand, at a flying speed of 600 m.p.h. (880 ft. per 
second), the thrust is approximately 3,500 Ib. and the 
horse-power corresponding to such a thrust is 


3,500 x 880 
a | ‘oo 5,100, which exceeds anything obtain- 


able at present from an engine of the reciprocating type. 
In this connection it is of interest to note that, not- 
withstanding what has been said here, the “ Vampire ” 
aircraft, fitted with a Goblin jet-propulsion engine, 
is able to take off from an aircraft carrier without 
rocket or catapult assistance. It is able also to 
land on the deck of a carrier though, as is well known, 
the jet-propulsion unit continues to develop a thrust 
of 100 lb. to 200 lb. even at idling speeds, and this 
increases the difficulty of arresting the motion of the 
machine with the brakes or by any other method. 

The thrust, jet-pipe temperature and specific fuel 
consumption vary with the speed in revolutions per 
minute of the turbo-compressor unit, and Fig. 3 gives 
the characteristic curves for a recently-constructed 
Goblin engine, these being obtained on a stationary 
test bed under ground level conditions. From the 
thrust curve it will be seen that the thrust rises from 
a figure of about 200 Ib. at the idling speed of 3,000 
r.p.m., to 3,000 Ib. at the maximum take-off and 
combat speed of 10,200 r.p.m. At the climbing 
speed of 9,700 r.p.m., the thrust is 2,550 Ib., and at the 
cruising s of 8,700 r.p.m. it is 1,825 lb. The 
corresponding jet-pipe temperatures are 685 deg. C., 
610 deg. C., and 528 deg. C. These last-mentioned 
temperatures are not absolute, neither are they 
cerrected for the increment which is caused by energy 
conversion effects occurring round a thermometer 
element projecting into the swiftly moving gas stream. 
They are “dynamic” temperatures and may be as 
much as 80 deg. above the true static temperatures, 
indications of which could only be obtained by a 
thermometer travelling in the gas stream with the 
same velocity. The lowest specific fuel consumption 
of 1-23 lb. per hour per Ib. of thrust works out to 1-08 lb. 
per thrust horse-power hour when the flying speed is 
600 m.p.h., after correction has been made to specific 
consumption due to high forward speed. This is 
equivalent to, say, 0-65 lb. per brake horse-power hour 
at the crankshaft of a normal reciprocating engine 
fitted with a propeller of 60 per cent. efficiency. Such an 
efficiency would be good at 600 m.p.h. The fuel used 
in the Goblin engine is paraffin. 

In its essentials, the Goblin jet-propulsion engine 
is simple and consists of relatively few parts. The 
compressor casing forms the front of the unit and is 
made from three castings. One of these, which can 
be seen in Fig. 2, carries the front bearing of the rotor 
assembly and all the auxiliaries with their drives. 
Two openings in it admit air to the compressor. Bolted 
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to this part of the casing, and completely surrounding 
the compressor runner at its greatest diameter, is 
the diffuser, which can be seen in Figs. 1 and 2. This 
is divided in a vertical plane, being made from two 
dissimilar castings. Sloping guide vanes in the most 
forward of these two castings provide a number of 
exits for the air in a direction more-or-less tangential 
to the runner. These exits turn through 90 deg. to 
direct the air rearwards through apertures in the rear 
half of the diffuser and into the combustion chambers, 
which are bolted thereto as shown in Fig. 1. The 
general direction of the air exits can be seen in Fig. 2, 
the outer surface of the diffuser conforming closely 
to the interior configuration. A conical housing, 
flanged at both ends, has its large end bolted to the 
diffuser. Its small -end carries the rear main bearing 
for the rotor assembly. This bearing is immediately 
ahead of the turbine rotor, which is overhung. The 
front bearing, previously mentioned, deals with any 
small unbalanced thrust, and locates the axial position 
of the compressor rotor in its casing. The rear outer 
bearing is a sliding fitin its housing, so that the turbine 
shaft is free to expand rearwards. 

Concentric with the rear main bearing is the annular 
nozzle chamber, which is held in position by a cylin- 
drical sleeve that is flared to merge into the conical 
housing at the appropriate diameter some distance 
forward. The cylindrical sleeve is attached to the 
conical sleeve by means of closely spaced bolts. At its 
rear end, the sleeve has an outwardly-turned flange 
which is bolted to a rib round the inner pornery of 
the annulus formed by the nozzle chamber. As the 


Fie. 2. 


, turbine housing ring and the jet pipe are overhung 
from the nozzle chamber, the attachment of the latter 
to its supporting sleeve is reinforced by ties or links 
which run from points of connection near the outer 
periphery of the nozzle chamber to similar points of 
connection on the sleeve towards its forward end. 
The nozzle chamber is united to the diffuser by sixteen 
combustion chambers, some of which are clearly visible 
in Fig. 1, but these can play no structural part, as they 
must be made a sliding fit where they spigot into the 
nozzle chamber to allow for thermal expansion. They 
are, in fact, provided with spring rings resembling piston 
rings, so that relative movement is free to take place 
without any leakage of the hot gases flowing towards 
the turbine. The links to stiffen the nozzle chamber 
mounting, of which there are 16, pass between the 
combustion chambers. 

The gas stream leaving the turbine is annular in 
cross section, the radial depth being equal to the 
height of the turbine blades. Occupying the space 
inside this annular stream:is a conical body the base 
of which is close to the turbine and the apex some 
way down the jet pipe towards the exit. The presence 
of this body inside the jet pipe prevents the gas from 
emerging into a suddenly enlarged space and losing 
its energy in whirls and eddies. The cone is tapered 
in conjunction with the jet pipe to give a true nozzle 
in which pressure energy is converted to velocity 
energy. The cone is supported within the jet pipe 
by radial attachments which are made of streamline 
form in order to offer the least possible resistance 
to the hot gases flowing along the jet pipe. Small- 
bore pipes, led through these attachments into the 
cone, convey air from the compressor for cooling the 
back face of the turbine disc. Cooling air is bled from 
the compressor at several points and, besides being 
conveyed to the back of the turbine, it is taken to 
other hot spots. The jet pipe is surrounded by a 
cowling in conjunction with which it functions as an 
ejector to draw air over its outer surface for cooling. 

A gear-type pump delivers oil to both front and rear 
main bearings and also to the gearing which drives the 
auxiliaries. The overflow from the front main bearing 
returns to the oil sump below it, but the overflow from 
the rear main bearing is lost. This loss, amounting 
only to about one pint per hour, represents the total 
consumption of lubricant for the whole engine. Fuel 
is fed to all the combustion chamber nozzles from a 
ring main, there being a flexible hose to each nozzle. 
To ensure that the nozzles all start spraying simul- 
taneously, the fuel pump first delivers into a cylin- 
drical reservoir against the pressure of a spring- 
loaded piston. While this is happening the electric 
starter motor accelerates the rotor assembly to about 
800 r.p.m. At a predetermined moment, the charge 
of fuel in the reservoir is released into the ring main, 
filling it completely, and at the same instant the igniter 
plugs are energised. There are only two igniter plugs, 
but once combustion has been initiated in two of the 
chambers it quickly spreads to the remainder, there 
being communicating pipes between the adjacent 
chambers. To allow for diametral expansion of the 
assembly, these pipes are in the form of short sleeves 
spigoting at each end into a socket, the joints being 
made gas tight by metal sealing rings. 
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THE SUN BANK RAILWAY 
ACCIDENT, LLANGOLLEN. 


A DERAILMENT of a kind that is unusual in this 
country occurred in the early morning of September 7, 
1945, near Sun Bank halt, between Trevor and Llan- 
gollen, on the Ruabon-Barmouth line of the Great 
Western Railway. At this point, the railway is carried 
on an embankment at the foot of a hillside. Higher u 
the slope, at a level about 37 ft. above that of the rail- 
way, is the Ellesmere Canal, a branch of the Shropshire 
Union Canal. This branch is closed to navigation but 
still full of water, as it is maintained as a feeder to 
another portion of the canal, still in use, and also 
supplies water to various industrial undertakings. Some 
24 ft. above the canal is a main road. At about 3.30 
&.m. on the date mentioned, part of the canal bank gave 
way, releasing approximately 2,000,000 gallons of water 
on to the railway, washing away the embankment for 
& length of about 100 ft. at rail level and leaving the 
rails suspended across the gap. The block-signalling 
and one wires remained intact, however, so that 
when the first train in the day, the 3.55 a.m. down 
mail and parcels train from Chester to Barmouth, was 
offered by the Trevor signalman to the Llangollen 
Goods Junction box, it was accepted in the usual way 
and proceeded at its usual speed of about 35 miles an 
hour. The whole train, consisting of two bogie vans, 
14 four-wheeled wagons and a 20-ton brake van, and 
drawn by a 2-6-0 tender engine, fell into the gap and 
caught fire, being totally destroyed except for the brake 
van. The driver was killed, but the fireman was thrown 
clear and escaped with a broken wrist and severe shock, 
though he managed to walk the 14 miles to Llangollen 
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The guard also 
suffered severe shock, but he walked 2 miles in the 
other direction, to Trevor signal box. 

The accompanying illustration, Fig. 1, shows a cross- 
section of the hillside, and Fig. 3, a plan of the breach ; 
they are reproduced from the report submitted to 
the Ministry of War Transport by Lieut.-Colonel 
G. R. S. Wilson, R.E., who was assisted in his inquiry 
by Mr. C. T. Gardner, the Deputy Director of Canals 
in the same Ministry. Fig. 2 is an enlarged cross- 
section of the canal and the railway, showing the box 
puddle trench which was put into the canal towing- 
path in 1938, following the appearance of a crack about 
5 ft. long. At the same time, a dry stone counterfort 
wall was built, as shown in Fig. 3, to reinforce the canal 
embankment. Four other counterforts, also indicated 
in Fig. 3, had been built in 1922, but Colonel Wilson 
was unable to ascertain whether there were then any 
signs of failure or whether the construction of these 
walls was merely precautionary. The canal, which was 
authorised in 1793, was leased in 1847 to the London 
and North Western Railway, passed in 1923 into the 
ownership of the London Midland and Scottish Railway, 
and was closed to navigation in 1944. It is about 20 ft. 
wide and 2 ft. 9 in. deep at the point of failure. 

After weighing a great deal of evidence, Colonel 
Wilson came to the conclusion that the failure of the 
canal bank was apparently brought about by “ general 
instability of the formation, due to a variety of causes.” 
It was suggested by Mr. A. Reid, the mining engineer 
of the London Midland and Scottish Railway, that the 
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view. The railway embankment, made in 1859 to 
carry a single line, which was subsequently doubled, 
appeared to be of brown loamy earth, tipped against 
the hillside, and contained no artificial drains. On 
the Ruabon side of the breach, the railway was cut 
partly into the side of the hill, which was supported 
by a rubble masonry retaining wall, 160 ft. long, in 
the position indicated in Fig. 3 ; there were no drainage 
holes in this wall. 

Mr. A. Reid, in collaboration with Mr. F. B. Clark, 
mining consultant to the Great Western Railway, made 
a report on the nature of the strata, stating that: 
“A careful examination of the breach immediately 
below the towpath shows 18 in. of blue clay and 
15 in. of yellow clay, both impervious in situ and of a 
plastic nature, on which the Canal puddle rests and 
which appeared to be intact. . . . Underlying the 
clays above referred to the strata consist of boulders, 
nodules, clay and sand of a semi-porous nature, the 
face of which was very damp. There is evidence that 
this glacial deposit persists under and on each side of 
the Canal. The contour of the ground on the north 
side of the Canal rises very steeply and to a considerable 
height. It would appear that the natural drainage 
from the uplying lands has been passing in this glacial 
deposit under the Canal down to the River Dee, 
forming subterranean lakes and channels, the extent 
and number of which it is impossible to determine, 
and due to the shape of the breach in the Railway it 
might be concluded that the crust overlying one of 
these has suddenly collapsed at this point, freeing the 
water which may have accumulated in the strata 
between the Railway and Canal.” Mr. Reid added 
that he “‘ could find no evidence of any collapse on the 
bed of the Canal.”’ A further examination showed that 
the blue and yellow clays extended right under the 
canal, forming an almost perfect seal for the canal 
water. 

Evidence was given that the maintenance of this 

part of the canal was troublesome and had been so 
over a long period; in one place, about 300 yards 
from the breach, serious leakage occurred so often 
from the canal bed that a stock of some tons of clay 
was kept at hand for repairs; the bed had been lined 
with corrugated-iron sheets in 1933, to overcome this 
trouble (which it did not do entirely), and four years 
later it was found that the ground had subsided under 
the sheets. A plan dated 1805 referred to the taking 
of a plot of land “covered by gravel in the Meadow 
below the base by Waters breaking out,” the plot 
indicated being practically at the site of the present 
breach ; and the existence of a natural underground 
flow of water was proved by the presence of a spring 
(shown in Fig. 3) at the foot of the railway embank- 
ment. 
Colonel Wilson came to the conclusion that the 
boulder clay on the hillside was an unsatisfactory 
foundation on which to carry the load of engineering 
works of any kind ; and that, while it was “ impossible 
to speak with certainty when natural forces are at work, 
it does not appear unreasonable to assume that the 
failure of the canal bank . . . may have been due 
to voids in this formation, eroded by subterranean 
water channels, as suggested by the Mining Engineers’ 
reports.” It was possible that sliding might have 
occurred at the damp surface between the yellow clay 
and the gravelly boulder clay below it; but, on the 
whole, Colonel Wilson favoured the erosion theory. 
He suggested that the water supply which the canal 
provided under various agreements—totalling about 
11} million gallons a day—might be conveyed across 
this unstable geological formation in pipes, since the 
canal was no longer needed for navigation, thus avoiding 
the risk of leakage; and that “ conditions should be 
reviewed at other points in the valley where the railway 
lies below the canal.” 

Although, as a rule, Ministry reports on railway 
accidents do not extend to any subsequent repairs 





canal and the roadway were constructed originally on 
natural terraces in the hillside, cut by glacial action in 
the boulder clay; Colonel Wilson concurred in this 


that may be necessary to the track and formation, in 
this case the methods adopted were unusual enough 
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to induce Colonel Wilson to include a short description 
ofthem. This we are enabled to illustrate, on page 180, 
by courtesy of Mr. A. S. Quartermaine, C.B.E., chief 
engineer of the Great Western Railway, and Mr. W. K. 
Wallace, chief engineer of the London Midland and 
Scottish Railway, to whom we are indebted for Figs. 
4 to 6, and Fig. 7, respectively. 

Fig. 4 shows the scene of the accident and the 
deep channel in the embankment cut by the flow of 
water from the canal. The bank behind the canal, 
among the trees, indicates the level of the roadway 
above it on the hillside, and the foreground is filled 
with the detritus carried down by the water. It will 
be appreciated that, as the report stated, “‘ clearance 
of the wreckage presented exceptional difficulty,” and 
also, why the 45-ton breakdown crane which was 
taken to the site could not approach near enough to 
take any heavy lifts. Eventually, the wreckage was 
removed by the use of two 8-ton winch lorries, belonging 
to the Royal Artillery Mechanical Transport School at 
Rhy] and lent by the Western Command, and a similar 
lorry lent by a local timber merchant. These lorries 
were anchored in the meadow at the foot of the embank- 
ment and their 8-ton pull increased to 32 tons by wire- 
rope tackles. By this means, all the wreckage was 
removed except the engine, but this had to be lifted 
piecemeal. The boiler was lifted by the 45-ton crane, 
but the frame had to be cut through between the leading 
and driving coupled wheels, and the halves drawn out 
by the winches. 

Meanwhile, the engineering department of the rail- 
way restored the up line by a temporary bridge, built 
of timber from a war emergency store at Ruabon. It 
consisted of five 18-ft. spans and two 15-ft. spans, 
each having four 14-in. by 14-in. timbers under each 
rail, carried om six piers built of 14-in. square baulks 
and 12-in. square piles. Pile-driving began at 11.0 a.m. 
on September 10 and the bridge was completed, includ- 
ing the track, by 4.0 p.m. on September 17. From this 
bridge, which can be seen in Figs. 5 and 6, on page 180, 
block stone and ash filling was tipped to enable the 
down line to be restored, the total quantity of filling 
being about 1,900 cubic yards. The superstructure of 
the temporary bridge was eventually removed, the 
piles being left in place. Finally, as shown in Fig. 5, 
two Royal Artillery bulldozers were used to push 
back, on to the embankment, about 3,000 cubic yards 
of earth from the meadow into which the fl had 
washed it. To maintain the water supply to the various 
industrial works previously mentioned, the canal was 
dammed on both sides of the breach and temporary 
Pipelines (to be seen in Fig. 7) laid down to s the 
gap between the dams. The engineering staff of the 
Monsanto Chemical Works—one of the establishments 
affected—laid one 12-in. line and four 6-in. lines of 4 
cast-iron pipes. The natural flow through these pipes 
was supplemented by portable pumps and hose. Later, 
three additional 12-in. pipes were put in by the L.M.S. 
Railway. 

The canal bank was repaired by trimming back and 
benching the faces of the breach, and a drain of rough 
stone blocks was laid in the bank from the railway to 
the towpath, extending in depth from the surface of 
the bank to the bottom of the scoured channel. The 
original section was restored by earth filling, tipped by 
a long chute from the roadway and heavily rammed as 
it was put in. The canal bed was repuddled between 
the dams and water then admitted, to lie for a period 
as a test against leakage, the piped supply to the 
works being continued until watertightness was 
assured. 





MOTOR-VEHICLE REPAIR SHOPS AND ESSENTIAL WORK 
OrDERS.—The Ministry of Labour and National Service 
have issued notices to bodies representing motor-vehicle 
repair shops and garages that the industry with which 
they are concerned will be withdrawn from the scope of the 
Essential Work Orders at the end of three months. 
Apart from a few cases in which notices of de-scheduling 
have already been sent, notices will be issued on or 
about April 4, to all the individual scheduled under- 
takings concerned, giving them a month’s notice of 
de-scheduling. 


*“ UIsTER To-Day.”—Now that the restrictions on 
travel to Northern Ireland have been relaxed—though 
it may be noted that permits are still necessary, and that 
the pressure on the available accommodation continues— 
the appearance of a pamphlet on Ulster To-Day, distri- 
buted gratis by H.M. Stationery Office on behalf of the 
Government of Northern Ireland, is timely. It contains, 
in condensed form, a great deal of useful information 
about the Province, its towns and industries, national 
and local government, etc.; and, to give point to ite 
commercial purpose as well as its claim on the attention 
of the tourist, concludes with lists of industrial and trade 
organisations, with their addresses and telephone 
numbers, and similar particulars of the various Govern- 





ment departments and municipal authorities. 


INSTITUTION ELECTIONS. 


INSTITUTION OF CrvIL ENGINEERS. 


Associate Member.—John Turner, Wigan; Roy 
Turner, Surbiton, Surrey; John Edward Slade Wad- 
hams, Weymouth; James Drummond Warrington, 
M.Sc.Tech. (Manch.), Bradford-on-Avon, Wilts; Or- 
mond Herbert Patrick Watson, B.Sc. (B’fast), Belfast ; 
Douglas Fred Weare, Grays, Essex; Albert William 
Rupert Webb, Brentwood, Essex ; Astor Sidney Webb, 
London, 8.W.19; Eric Whittaker, Warrington ; John 
Hendrick Whittaker, London, S.W.15 ; James Alexan- 
der Whyte, Dunfermline ; Berthold Wirth, B.Sc. (Eng.) 
(Lond.), London, N.W.4; Rupert Meyer Young, B.A., 
B.A.I. (Dubl.), Dublin. 


Student to Associate Member.—Alexander Frederic 
Alexander, B.Sc. (Eng.) (Lond.), London, N.21; Denis 
Drewery Bamber, London, E.4: Geoffrey Keith Bar- 
ker, B.Sc. (Eng.) (Lond.), London, N.14; Jack Barnatt, 
Boston; Philip Arthur Bays, G.M., Peterborough ; 
William Blaiklock, Silloth, Cumberland; Alexander 
John Blake, London, W.1; Paul Wilfrid Bott, Crewe ; 
John Firth Bradley, Maidenhead; Leonard Gerald 
Broadberry, B.Sc. (Eng.) (Lond.), Bexhill-on-Sea ; 
Deryck Brown, Bradford; Percy Malcolm Gladwell 
Brown, B.Sc. (Eng.) (Lond.), Aberdare, Glam. ; Walter 
John Bygott, Hull; George Frederick Chambers, B.Sc. 
(B’fast), Belfast ; Alan Chance, Oxford; David Eger- 
ton Clarke, Leicester; Malcolm Stuart Clements, 
RB. Eng. (Sheff.), Rotherham ; Harry Patrick Clifton, 
M.E., B.Sc. (Natl), Dublin; Leslie Robert Crawley, 
Bath; Harry Cronshaw, B.Sc. (Eng.) (Lond.), Black- 
burn; Eric William Cuthbert, M.Sc. (Eng.) (Lond.), 
Wembley, Middx.; George Alexander Dickie, Edin- 
burgh; William Harold Dickinson, M.Eng. (Sheff.), 
Castleton, via Sheffield ; Ian Buchan Donald, Sedbergh, 
Yorks ; Kenneth Cecil John Ellis, Reading ; Laurence 
Henry Carbine Evans, Stanmore, Middx.; Charles 
Frederick Farncombe, B.Sc. (Eng.) (Lond.), London, 
8.E.6; Frankis Alan Fisher, Croydon; Robert Henry 
Foster, Ormesby, Yorks.; Peter Maurice Fraenkel, 
B.Se. (Eng.) (Lond.), London, 8.W.1.; Denys George 
Gamblin, Swansea; John Arthur Glen, B.Sc. (Eng.) 
(Lond.), Shanklin, I. of W. ; John Norman Gray, Glas- 
gow; Frederick John Hamlin, Bridgwater; Kenneth 
Vincent Walter Harding, St. Austell, Cornwall; Alan 
James Harris, B.Sc. (Eng.) (Lond.), Bath; Thomas 
Patrick Haugh, B.E. (Nat'l), Birr, Eire; William 
John Henderson, Newcastle-upon-Tyne ; Joseph Alex- 
ander Charles Hill, B.Sc. (Eng.) (Lond.), Gloucester ; 
Harry Robert Bailey Hinton, B.Sc. (Eng.) (Lond.), 
Newport, Mon. ; David John Elliott Hone, B.Sc. (Eng.) 
(Lond.), Hampton Hill, Middx. ; Neville Alfred Hope, 
Hyde, Ches. ; Percy Hothersall, M.B.E., Old Dalby, nr. 
Melton, Mowbray ; Patrick Charles Hobart Houghton, 
B.Sc. (Cape Town), Cape Town, S. Africa; Percy 
Howat, Slough, Bucks.; George William Lindo, 
Kingston, Jamaica ; Arthur David Lindsay, Glasgow ; 
John Gwynne Lloyd, B.Sc. (Eng.) (Lond.), Neath, 
Glam.; Robert William Lowe, D.S.C., Liverpool ; 
Edmund Peter McBretney, B.Sc. (Eng.) (Lond.), 
Dartford, Kent; Kenneth Macpherson, Kilmacolm, 
Renfrewshire; David Ross Mangles, Dedham, nr. 
Colchester; John Geoffrey Marris, Boston; Norman 
Lee Mitchell, Distington, Cumberland ; Robert Wesley 
Stuart Mitchell, Loughborough ; Francis Scorer Nundy, 
Peterborough; Cedric Howard Pendlebury, B.Sc. 
(Eng.) (Lond.), Nuneaton; James Whitelaw Pool, 
B.Sc. (Edin.), Wolverhampton; Sidney Ernest Pren- 
tice, B.Sc. (Cape Town), Cape Town, S. Africa; Alfred 
John Adams Roseveare, B.Sc. (Eng.) (Lond.), Boston ; 
Percy Gordon Spencer, B.Eng. (Sheff.), Oxford ; 
Thomas Storer, M.B.E., North Shields; Hugh Brown 
Sutherland, Glasgow; Frederick Burnett Tatton, 
Stockport, Ches.; Frank Lockwood Terrett, B.Eng. 
(L’pool), Birkenhead ; Ian Douglas Thomson, Boving- 
don, Herts.; Peter Hugh Frederick Walker, B.Sc. 
(Eng.) (Lond.), Kingsmills, Inverness ; Henry Waters, 
M.Eng. (L’pool), Liverpool; Paul John St. Clair 
Webber, Exeter ; John Alan Williams, Newcastle-upon- 

; Winstanley, B.Sc. (Eng.) (Lond.), 


; nald 
Stockton-on-Tees. 





BOOKS RECEIVED. 


American Society for Testing Materials. Symposium on 
Magnetic Particle Testing. Philadelphia District Meet- 
ing, January 22, 1945. Offices of the Society, 260, 
South Broad-street, Philadelphia 2, Pa., U.S.A. 
[Price 1-25 dols.] 

British Welding Research Association. Pressure Welding 
of Light Alloys Without Fusion. By R. F. TYLECOTE. 
The Director of Research, British Welding Research 
Association, 2, Buckingham Palace-gardens, West- 
minster, London, 8.W.1. [Price 5s. net.) 

The Machining of Steel Simply Explained. By Dr. F. C. 
LEA and Eric N. Smwons. Blackie and Son, Limited, 
66, Chandos-place, Strand, London, W.C.2. [Price 
88. 6d. net.] 


—=, 


PERSONAL. 


Stir WILFRID AYRE, Sm TRISTRAM Epwarps,"gp 
SUMMERS HUNTER, COMMANDER SIR ROBERT Mickey. 
C.B.E., Mr. H. B. ROBIN ROWELL and Sir Lurwettyy 
T. G. SoULSBY have been elected members of the Genera} 
Committee of Lloyd’s Register of Shipping as representa. 
tives of the shipbuilding and engineering industries. 


MR. ALBERT PARKINSON, M.B.E., has been elected to 
succeed his brother, the late MR. FRANK Parkingoy, 
LL.D., M.I.E.E., as chairman and joint managing director 
of Messrs. Crompton Parkinson, Limited, and their 
associated companies, Electra House, Victoria-embank- 
ment, London, W.C.2. , 

Lt.-Cot. F. L. TURNBULL, R.E.M.E., M.I.Mech.F., 
has been released from the War Office to return to his 
old firm, Messrs. Clarke, Chapman and Company, Limited, 
Gateshead-on-Tyne, as chief electrical engineer and 
manager of the firm’s electrical department. 

Mr H. A. HEPBURN, M.I.Mech.E., previously H.M, 
Superintending Inspector of Factories, Birmingham, has 
now been appointed one of H.M. Deputy Chief Inspectors 
of Factories. His office address is Ministry of | abour 
and National Service, Factory Department, St. James’s- 
square, London, S.W.1. 

Three senior members of the staff of} E. BoYDELL any 
Company, Limirep, Elsinore-road, Old Trafford, Man- 
chester, 16, have been appointed to the board of the 
company ; they are Mr. A. E. RYELAND, MR. B. N. Jouy, 
and Mr. F. A. ALLEN. MR. EDWARD BOYDELL, the 
founder and managing director of the company, con- 
tinues as chairman of the,new board, and the fifth 
member, Mr. H. E. EVANs, until recently the only other 
director, continues to serve in the capacity of financial 
adviser. 

Mr. T. Scorr GLoverR, B.Sc., Ph.D., A.M.I.Mech.E., 
has been made general manager of Messrs. R. Y. Pickering 
and Company, Limited, Wishaw. 

Dr. E. Voce, M.Sc., who joined the staff of the British 
Non-Ferrous Metals Research Association in 1930, has 
been appointed metallurgist to the Copper Development 
Association, Grand Buildings, Trafalgar-square, London, 
W.C.2. 

After six years’ service with the Royal Navy, Lt.- 
Commpr. C. U. Fisuer, A.M.I.E.E., R.N.\.R., has been 
appointed chief engineer of International Corrodeless, 
Limited, Lockfield-avenue, Enfield, Middlesex, in which 
he will be concerned, among ether things, with the 
handling of the Davenset electro-plating rectifier business 
of the company. Mr. R. BLANKLEY, M.M., for several 
years on the laboratory staff of Philips Lamps, Limited 
Mitcham Works, has been appointed general manager 
of International Corrodeless, Limited. 


The vacancies on the AGRICULTURAL MACHINERY 
DEVELOPMENT BOARD occasioned by the resignations of 
Mr. D. R. Bomrorp and Dr. H. J. Gouan, C.B., F.R.3., 
have now been filled by the appointment of Mr. A. 
Rickwoop, farmer, of Victoria House, Chatteris, Cam- 
bridge, and Proressor C. H. LANDER, C.B.E., D.Sc., 
M.Inst.C.E., of the Imperial College of Science and 
Technology. On appointment .as Principal Private 
Secretary to the Minister of Agriculture and Fisheries, 
Mr. A. C. SPARKS relinquished his post as secretary to the 
Board and has been succeeded by Mr. H. McOrak. 
The address remains 4, Bickenhall Mansions, London, 
W.1. 


Mr. W. J. FEARNEHOUGH, A.M.I.Mech.E., has been 
appointed general manager of the Pitter Gauge and 
Precision Tool Company. Limited, London and Leather- 
head. 

Mr. G. WINDRED, A.M.I.E.E., is shortly relinquishing 
his position as research and development engineer with 
the Sperry Gyroscope Company, Limited, and will take 
up private advisory work in electrical engineering, includ- 
ing electronics. 

Mr. E. P. PEREGRINE, B.Sc., A.M.1.Mech.E., has been 
made senior research engineer to The Parsons and Marine 
Engineering Turbine Research and Development Associa- 
tion, Wallsend-on-Tyne. 

Mr. F. L. Donnison, A.M.1.Mech.E., Les been 
appointed joint London manager to Messrs. Daniel 
Adamson and Company, Limited, Dukinfield, Ashton- 
under-Lyne. 

Mr. W. Grutespie, M.Eng., A.M.I.Mech.E., has been 

appointed chief lecturer, in charge of mechanical and civil 
engineering, at the College of Technology and Commerce, 
Leicester. 
Mr. F. N. Jupson, who has had over 30 years’ service 
with the Vacuum Oi] Company, Limited, Caxton House, 
London, 8.W.1, has been appointed sales manager of the 
firm’s London industrial branch. He is assisted by two 
engineers, Mr. H. E. SHAw for industrial plant, and MR. 
T. H. BURRELL for motor transport. 


THE HOFFMANN MANUFACTURING COMPANY, LIMITED, 
Chelmsford, Essex, are opening an additional branch 
office at 5, Municipal Buildings, Charles-street, Leicester. 
(Telephone : 5181.) 
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NOTES FROM THE NORTH. 
GiasGow, Wednesday. 

Scottish Steel.—The demand is still increasing rapidly 
and makers are unable to deal with all the business 
offered. Certain orders have }iad to be transferred 
from the books of Scottish makers to English firms. 
These orders were mainly of a shipbuilding nature, and 
the diversion had to be carried out, reluctantly, in order 
to allow shipbuilders to get on with their own programme. 
js the result of a special arrangement with local Fuel 
Ministry officials, coal has been released to enable Nos. 1 
and 2 mills at Hallside Works of the Steel Company of 
scotland to resume; 300 men have been re-engaged. 
At the other steelworks output is generally restricted by 
the inadequate supply of coal. Another problem with 
steelmakers is the difficulty in obtaining shipping facilities 
for rolled steel ready for dispatch. Many thousands 
of tons are lying on the loading banks and dislocating 
the handling arrangements generally. Ore and scrap 
supplies are adequate, but labour and fuel are quite the 
reverse. Re-rollers would welcome a much greater 
tonnage of billets than they are now receiving ; notwith- 
standing the shortage of bars, sheet-makers are still turn- 
ing out large tonnages of sheets for the home market, 
and a considerable tonnage also for the export market. 
Foundry demand for pig iron continues to increase. 

Scottish Coal.—-Supplies last week were unnecessarily 
reduced by spasmodic stoppages at several Lanarkshire 
and Stirlingshire pits. Instances of this kind—men 
striking on trivial pretexts without warning, or without 
negotiation for a settlement beforehand-—have had a 
further injurious effect on hospital and other priority 
supplies. The Lanarkshire Area Committee has come 
to an arrangement with the hospitals under Glasgow 
Corporation, and with others, for a temporary reduction 
in stocks from five to four weeks, and this will release 
the equivalent of one week’s supply for other essential 
purposes. A broken shaft at Hamilton Palace Colliery 
has accentuated the output losses arising from strikes 
and other interruptions. Gas and electricity works. are 
carrying on with meagre reserves, but the outlook for these 
undertakings naturally improves as the season advances. 
Briquette making has been held up for want of material, 
former sources of fines and dross in some cases having 
dried up as a result of the increased demands to be met 
op account of electric power stations. District heating 
is beginning to receive wide recognition as an improved 
method of heating houses and factories. The pioneer 
work now being done by heating engineers has led to 
fresh action by the Government, directed to find out 
exactly what the system has to offer in the way of fuel 
economy and the more efficient heating of houses and 
other premises. Many prominent politicians have been 
convinced of the high merits of the system now advocated 
by practically all heating engineers, and a Government 
pronouncement on the whole question is awaited with 
considerable interest. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel. it of shifts has been 
made at some works so that a minimum of time shall be 
lost owing to workmen attending mid-week football 
matches. Many employers urge that the practice of 
holding mid-week matches should be suspended during 
the period of acute shortage of labour. The position, 
however, is improving as demobilised men return to the 
works. The majority of released men, however, are un- 
skilled. Foreign buyers are complaining at the delays 
in delivery, and also at the much higher level of prices 
necessitated by high production work, to which the cost 
of fuel contributeslargely. Many changes in the control of 
iron and steel undertakings are taking place. Retire- 
ments and resignations have been numerous, and new 
men have taken up important positions. 

South Yorkshire Coal Trade.—Industry is suffering 
from the effects of the position into which the coal situa- 
tion has been allowed to deteriorate. Industrial steams 
are in short supply, like all other grades of coal, and 
many firms have only light reserves. Coke is also in 
relatively short supply owing to the limitation of deliveries 
of coking coal. Complaints are general regarding the 
poor quality of much of the coal delivered. Alternative 
and inferior fuels are being allocated to all types of user. 
House coal is in extremely short supply, and further 
reductions of allocations to this section have been made. 
Outputs have been adversely affected by absenteeism, 
much of it due to influenza among miners, and also delays 
to transport and the shortage of empty wagons. 
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IRON AND STEEL PRODUCTION IN THE UNITED KING- 
boM.—Figures issued by the Ministry of Supply show that 
the weekly average production of pig iron in the United 
Kingdom in January was 143,600 tong, as compared with 
127,100 tons in January, 1945, and 136,700 tons for the 
52 weeks of 1945. The weekly average output of steel 
ingots and castings in January was 228,600 tons, and the 
corresponding figure for January, 1945, was 216,300 tons 
and for the whole of last year, 227,300 tons. 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—Reasons given by Mr. Arthur 
Horner, President of the South Wales area of the National 
Union of Miners, for the high level of absenteeism and the 
consequent reduction in outputs were sickness and lack of 
extra food. He explained that the meals supplied in the 
pithead canteens were not suitable for underground 
workers and said that the miners wanted more food in 
their homes. The reasons have been received with some 
reserve locally, where it is felt that the excuses put for- 
ward for low outputs do not justify outputs lower than 
those of pre-war years when the pits were only working 
a few days a week. If only the men would work dili- 
gently and regularly and give the same output per man 
as before the war, South Wales even with the reduced 
man power available, would have an extra 100,000 tons 
of coal per week to offer. Output from the whole of the 
277 pits in South Wales and Monmouthshire in the week 
ending February 2, was 465,099 tons or 5,415 tons more 
than in the previous week. Manpower in the area was 
up by 32 at 107,412. Meanwhile the demand on the 
Welsh steam-coal market continues to outstrip the avail- 
able supplies. The inland demand shows no sign of 
easing and salesmen had to curtail deliveries under 
standing contracts to some of the large-scale users in 
order to provide coal to meet the pressing needs of a 
greater number of customers. There was consequently 
hardly any coal to spare for export, while bunker supplies 
were only sparingly available. The demand was active 
for all the large descriptions, which remained well 
stemmed for some time ahead and were very firm. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the demand for tin-plates was main- 
tained and was in excess of the current production. 
Makers had well-filled order books and, in many cases, 
were quoting for deferred delivery. In the export market 
conditions were more active and an increased number of 
orders were placed. Steel sheets continue to be in 
exceptionally strong demand which shows no signs of 
diminishing and orders for early delivery are not being 
accepted. Iron and steel scrap is in steady demand. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Iron and steel producers have a 
vast amount of work in hand and it appears that the 
full output capacity of the plant will be required for a 
considerable time. It is difficult to make purchases for 
reasonably early delivery and all available material is 
quickly taken up. Extensive home requirements are 
absorbing the bulk of the distributable tonnage and con- 
sequently export licences are subject to severe limitations. 
Fortunately, native raw materials are in ampie supply 
and imports of high-grade foreign iron ores are expected 
to be on an increased scale. Pig-iron consumers are 
absorbing all allocations and the demand for semi- 
finished steel is taxing the sources of supply ; the demand 
for finished commodities is also greater than sellers can 
meet. Manufacturers, however, are dealing creditably 
with the situation, and within the limits imposed by the 
scarcity of skilled labour, shortage of fuel and lack of 
transport, are maintaining production at a high level. 

Foundry and Basic Iron.—Bookings for light castings 
are numerous and makers are calling for increased deli- 
veries of high-phosphorus pig-iron to enable them to meet 
their delivery obligations under running contracts. 
The local make of foundry pig is still meagre, but North- 
East Coast founders are hoping to receive increasing 
supplies of Midland brands. The output of basic iron 
provides no tonnage for the market. 

Hematite, Low-Phosphorus and Refined Iron.—The 
limited make of East Coast hematite is sufficient for the 
requirements of home users, but careful distribution of 
the available tonnage is still essential to maintain regular 
deliveries to the consumers who are most in need of 
supplies. Substantial business could be put through 
with customers abroad if export licences were obtainable. 
Specifications for low and medium grades of phosphorus 
iron are receiving satisfactory attention. 

Manufactured Iron and Steel.—Deliveries of semi- 
finished iron are adequate for current needs but the 
production of steel semies still falls considerably short of 
requirements, and substantial imports of billets, blooms 
and sheet bars from the Colonies are necessary to cover 
the requirements of the re-rolling mills. Outputs of 
finished descriptions of material are sold well ahead. 
Purchases of black and galvanised sheets cannot be 
made for delivery before the third quarter of the year, 
and manufacturers of plates, light sections, railway 
requisites and colliery equipment have contracts to 
execute that will keep them busy fora considerable time. 

Scrap.—Good heavy grades of iron and steel scrap are 
in strong demand. More discarded war material is 





becoming available and deliveries are extensive. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section: Saturday, February 23, 2.30 p.m., 
George Hotel, Luton. “ Surface Finish and Production,” 
by Mr. H. J. Weighell. Yorkshire Graduates’ Section : 
Saturday, February 23, 2.30 p.m., Midland Hotel, Brad- 
ford. “ Plastics,” by Mr. C. R. Williams. North-Western 
Administration and Production Group: Thursday, Feb- 
ruary 28, 6.45 p.m., Engineers’ Club, Manchester. 
“ Developments in Machine Tools,” by Mr. J. H. Rivers 
and Mr. W. Owen. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Monday. 
February 25, 5.30 p.m., Victoria-embankment, W.C.2. 
Discussion on “Practical Experience of Arc-Suppression 
Coils,”” opened by Mr. H. W. Taylor. North-Kastern 
Centre: Monday, February 25, 6.15 p.m., Neville Hall, 
Newcastle-upon-Tyne. ‘“ Electricity Supply Systems,” 
by Mr. W. Kidd and Mr. E. M. S. McWhirter. Radio 
Section: Tuesday, February 26, 5.30 p.m., Victoria- 
embankment, W.C.2. Discussion on “ Deflection in 
Cathode-Ray Tubes,” opened by Mr. V. A. Stanley and 
Mr. E. W. Bull. Scottish Centre: Tuesday, February 26. 
6.15 p.m., Royal Technical College, Glasgow. ‘“‘ Excess- 
Current Protection by Overcurrent Relays,” by Mr. A. G. 
Shreeve and Mr. P. J. Shipton. “ Excess-Current Pro- 
tection by H.R.C. Fuses,” by Mr. R. T. Lythall. 
Wednesday, February 27, 7.45 p.m., Caledonian Hotel, 
Aberdeen. ‘“‘ Excess-Current Protection,” by Mr. R. T. 
Lythall. North-Western Radio Group: Friday, March 1. 
6 p.m., Engineers’ Club, Manchester. ‘‘ Communication- 
Type Receivers,” by Dr. R. B. Armstrong and Mr. G. L. 
Grisedale. 

DERBY SOCIETY OF ENGINEERS.—Monday, February 
25, 7 p.m., Technical College, Derby. ‘“‘ Engineering 
Economics,” by Mr. C. E. Jackson. 

INSTITUTE OF BRITISH FOUNDRYMEN. — Sheffield 
Branch : Monday, February 25, 7 p.m., Royal Victoria 
Hotel, Sheffield. ‘‘ Sand Binding Materials,” by Mr. C. 
Wood. Birmingham Branch: Wednesday, February 27. 
7.30 p.m., James Watt Institute, Birmingham. “ Mag- 
nesium Foundry Practice,” by Mr. J. Partridge. London 
Branch: Wednesday, February 27, 7.30 p.m., Charing 
Cross Hotel, W.C.2. ‘The Foundry Technician in“ 
India,” by Mr. J. Blakiston. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Feb- 
ruary 26, 5.30 p.m., Great George-street, S.W.1. “ Lay- 
out of Passenger Stations,” by Mr. J. F. Bickerton and 
Mr. Petros Protopapadakis. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, February 26, 6.30 p.m., 39. 
Elmbank-crescent, Glasgow, 0.2. “‘ Treatment of Water 
for Marine Boilers,”” by Mr. W. F. Gerrard. 

INSTITUTE OF FUEL.—Midland Section: Wednesday. 
February 27, 2.30 p.m., James Watt Institute, Bir- 
mingham. “ Production and Utilisation of Methane,” by 
Sir Alfred Egerton. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, February 27, 6 p.m., Institution of Mechanica! 
Engineers, Storey’s-gate, ~St. James’s Park, 8.W.1. 
“ History of Base-Exchange Water Softening for Rail- 
ways,” by Mr. A. J. R. Walter. 

INSTITUTE OF WELDING.—Wednesday, February 27. 
6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. ‘‘ Pressure Welding of Alloys,” by Mr. 
R. F. Tylecote. Wolverhampton Branch : Wednesday . 
February 27, 7 p.m., Victoria Hotel, Wolverhampton. 
“ Costing of Welding,” by Mr. R. G. Braithwaite. 

INSTITUTE OF REFRIGERATION.—Thursday, Febru- 
ary 28, 5.30 p.m., Institution of Mechanical Engineer~. 
Storey’s-gate, S.W.1. “ Tests on Refrigeration Equip- 
ment for Meat,” by Dr. Ezer Griffiths, F.R.S., and Mr. 
M. J. Hickman. “Refrigerated Railway Cars,” by Dr. 
F. L. Levy. 

RoyvaL AERONAUTICAL SocreTy.—Thursday, Feb- 
ruary 28, 6 p.m., Institution of Civil Engineers, Great 
George-street, S.W.1. “ Application of Radio to Civil 
Aviation;” by Sir Robert Watson-Watt, F.R.S. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, March } 
6.30 p.m., 39, Victoria-street, S.W.1. Discussion Groups 
North-Western Section: Saturday, March 2, 2.30 p.m. 
16, St. Mary’s Parsonage, Manchester. “‘ High Com 
pression Oil Engines,” by Mr. G. E. Windeler. 

BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. 
—Friday, March 1, 6.30 p.m., James Watt Institute. 
Birmingham. “ Fabrication and Welding of Bridging 
Equipment,” by Mr. R. G. Braithwaite. 

Roya. SrarTisticaL Socrety.—Industrial Applications 
Section: Friday, March 1, 6.30 p.m., 2, Savoy-hill, 
W.C.2. “Statistics in the War Effort,” by Mr. J. R. 





Womersley. and Mr. E. van Rest. 
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35 « 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMp.e Bar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence t8 the 
Manager. 





Accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .................... £ 5 0 
For Canada— 
Thin paper copies ... £218 6 
Thick paper copies ............ 3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 

i of “ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent, for fifty-two insertions. 








TIME FOR RECEIPT oF ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves responsible 


for advertisers’ blocks left in their possession for more 
than two years, 
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ELECTRICITY SUPPLY 
LEGISLATION. 


Tue public supply of electricity in this country is 
controlled legislatively by at least twelve Acts of Par- 
liament. Of these the earliest is the Electric Light- 
ing Act, 1882. It is also in many respects the most 
important ; for though it has been amended and 
extended by subsequent measures it applies to all 
statutory undertakings, including the Joint Elec- 
tricity Authorities and the Central Electricity Board. 
In particular, it permits the competent Government 
Department—at present the Ministry of Fuel and 
Power or the Electricity Commission—to authorise 
a local authority, company or person to supply 
electricity within any area, subject to certain regula- 
tions. These regulations were long ago given a 
common form and were embodied in the Schedule 
to the Electric Lighting (Clauses) Act, 1899. Though 
a number of them deal with the relations of the 
undertaking to its consumers these have undergone 
little amendment, in spite of the development in the 
use of electricity which has taken place during the 
past half century. It would therefore be surprising 
if they did not appear to require some alteration and 
consequentimprovement. Some of the ways in which 
this improvement could be effected were dealt with in 
a paper on “ Fundamental Legislation for Electricity 
Supply to Consumers,” which was read before the 
Institution of Electrical Engineers on Thursday, 
February 7, by Mr. W. Fennell. It must have been 
gratifying to the author to find his detailed argu- 
ments so generally supported in the discussion. 

It may be recalled that an undertaking is author- 
ised to supply electricity by an Order. . That Order 
defines the geographical area within which the 
supply is to be given and virtually grants the under- 
taking a monopoly for that purpose. No complaint 
can therefore be made if this monopoly is accom- 
panied by certain obligations. One requirement is 
that mains must be laid within two years in the 
‘compulsory ” part of the area, while 18 months 
after the commencement of the Order the under- 
taking may be requisitioned to lay mains in any 
other street by the local authority or by six owners 
or occupiers of premises in that street. At this point, 





however, complications arise. On receipt of a 
requisition the undertakers may require that the 
consumption for three years by those making the 
requisition shall exceed a certain minimum. If, how- 
ever, the requisitioners consider this amount too high 
they may exercise certain rights of appeal to the 
Electricity Commissioners, orto arbitration. In fact, 
as Mr. Fennell says, the whole business may become 
so complicated that in practice intending consumers 
go no farther, if they consider the guarantee required 
is too high. He therefore suggests that if an 
undertaking fails to comply with a requisition 
from two or more consumers within a month, the 
Commissioners shall decide what: action is to be 
taken and what guarantees are to be imposed. 
On this point he received considerable support from 
speakers in the discussion, notably from Sir John 
Kennedy, who suggested that the number of 
requisitioners might even be reduced to one; and 
that the guarantee, if not abolished altogether, 
should be cut down from the 20 per cent. now cus- 
tomary to 14 per cent. of the cost of laying the 
necessary mains. 

A further point mentioned was that neglect to 
comply with a requisition exposes the defaulting 
undertaking, if it be privately, but not if it be 
publicly, owned, to the risk of a fine of 51. a day 
during default ; or to the revocation of its Order. 
Mr. Fennell suggests the omission of the latter 
alternative as affording no real penalty— in fact, it 
only seems to have been enforced on one occasion— 
but adds that as regards fines all undertakings 
should be treated alike. We agree, but we wonder 
at the same time whether all this discussion of 
requisitions, guarantees and fines is not a little 
superfluous. An industry, which trebled its sales 
for lighting and domestic purposes between 1930 and 
1938, can hardly be described as lacking in enter- 
prise, nor accused of adopting a policy of obstruction 
towards intending consumers. In recent years it has 
indeed rather gone out of its way to develop areas 
in which the immediate profit can only be small and, 
where this has not been done, the remedy would 
appear to give the Commissioners powers to revise 
the “compulsory” areas and thus eradicate those 
black spots, mostly small urban communities, where 
there are even now streets without mains. The 
amalgamation of such areas with those of a more 
progressive outlook was suggested in the McGowan 
report and is one of the matters with which future 
legislation may be expected to deal. 

Assuming that mains have been laid, the next 
obligation of the supply undertaking relates to the 
connection of premises to those mains. Section 27 
of the Schedule to the Electric Lighting (Clauses) 
Act, 1899, provides that any intending consumer, 
whose premises are within 50 yards of a main, is 
entitled to a supply, if he is willing to pay the cost 
of laying that part of the service connection which 
lies on his premises and also of any part of that 
service, in excess of 60 ft., which is outside his 
boundaries. He must also state the maximum 
power which he will require and, if necessary, guar- 
antee that the amount of his bill for a period of 
two years will not be less than 20 per cent. of the 
outlay incurred by the undertaking in providing 
the service. Mr. Fennell is at pains to show that 
these stipulations are either illogical or out of date, 
sometimes both. This is not surprising since they 
were promulgated at a time when electricity was 
regarded as a luxury and when its supply had not 
attained that high technical standard of which its 

ists are so justly proud. He considers, 
therefore, that matters should be improved by 
entitling all intending consumers whose premises 
lie within 200 yards of a main to a supply; and 
that, as is already very common in practice, 30 ft., 
or even 60 ft., of underground service, or 50 yards, 
or one span of overhead line, should be provided 
free, whether it is located on the consumer’s premises 
or elsewhere. Moreover, when one service line can 
be used to supply more than one consumer, each 
should be allowed 40 ft. free, so that four consumers 
in a row would be entitled to 160 ft. Further, the 
minimum cross section of a service line should be 
0-04 sq. in. ; no charge should be made for bringing 
any service up to that size, nor should a consumer 
be asked to pay towards the cost of any reinfore<- 
ment a higher proportion of the total than he paid 
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of the amount of laying the original line. In fact, 
it might well be policy for the undertaking to bear 
the whole of that additional cost, especially as the 
present requirement that the consumer should state 
the maximum power he needs may discourage him 
from increasing his demand. Once again Mr. 
Fennell received a good dé&lof support from speakers 
in the discussion. Once again, however, it may be 
pointed out that he is forcing a door that is at 
least ajar. The opinion is, in fact, widely held 
that services should be provided free ; and even that 
some refund should be made of any amount that has 
been paid if a second, or further consumers come 
along for which the original service can be utilised. 

A number of other points were raised with which 
we have not space todeal. It will be clear, however, 
that Mr. Fennell, and those who support him, have 
made out a prima facie case for the revision and 
consolidation of the existing electricity supply 
Acts. It is also clear that there is pretty general 
agreement on what should be done, not only as 
regards matters of broad principle but on points 
of detail. This being so, it would seem advisable 
in many ways that with “ nationalisation ’ in the 
offing, what has to be done should be done quickly. 
Before any overt step is taken, however, it might be 
well to utter a word of caution—a word, we are 
interested to gather, was uttered by more than one 
speaker at the meeting.’ There are, in fact, not 
wanting those who would repeat Lord Melbourne’s 
famous question in dealing with another matter 
and ask “Can’t you leave it alone?” These 
Laodiceans, while they agree that much of the present 
legislation is, in Sir John Dalton’s phrase, tawdry 
and out of date, argue that nevertheless, it causes 
very little harm, either to those undertakings 
which have done so much to provide a service 
far beyond any minimum requirements that are 
stipulated, or to the consumers that have benefited 
by that enterprise. That being so, they fear that 
any attempt to “improve” the Acts under which 
they are at present working by consolidation or 
amendment may bring with it more disadvantages 
than advantages. They fear, in particular, that it 
will make working to rule more general than has 
been either customary or necessary for many 
years. In other words, they will be forced to forgo 
@ certain degree of freedom ; and will only obtain 
in return a rather arid tidiness in its place. It 
must be added at once that they cling to their 
present freedom because they believe that its 
possession will enable them to be of more service to 
the consumer than if matters were better organised 
and brought more up to date. 

It is difficult not to sympathise with this view, 
at least in part. This does not mean that we 
accuse Mr. Fennell of desiring change for the sake 
of change. We do wonder, however, whether 
the disabilities to which he has called attention 
play any but a very small part in retarding progress 
or cause more than a little passing embarrassment 
to those responsible for the management of the 
supply undertakings. Admittedly, some of the 
provisions of the earlier Acts are out of date. The 
same could, however, be said of the contents of a 
great deal of the Statute Book. No one, however, 
suffers, because these parts are, in practice, ignored. 
The argument that they are a disability is, therefore, 
not nearly so strong as appears at first sight. On 
the other hand, the electricity supply industry has 
endured some unpleasant experiences at the hands 
of Parliament ; and runs the risk of doing so again, 
especially now that that body includes so large a pro- 
portion of doctrinaires of various types among its 
members. The fear that new legislation passed 
in such an atmosphere might be a change for the 
worse is, therefore, natural, however much it may 
be deplored by the reformers. So deep is it, in fact, 
that it has even been suggested that the detailed 
regulations in the present Acts, should be omitted 
from any consolidating measure, and should, 
instead, be embodied in a separate code, which the 
Electricity Commissioners should be empowered 
to amend as occasion requires. In face of the general 
outcry against recent examples of legislation by 
reg uation, this proposal to give further power to a 
bureaucratic body, even one so beneficent as the 
Electricity Commissioners, may be regarded as 
significant and should be duly noted. 





WAR-TIME PRODUCTION IN 
THE UNITED STATES. 


In the five-year period 1940 to 1944, the physical 
volume of industrial output in the United States 
increased by well over 100 per cent. This figure, 
which corresponds to an annual growth of about 
15 per cent. per annum, may be compared with a 
long-term annual rate of increase of about 4 per cent. 
from the year 1870, and an increase of 7 per cent. 
during the first world war. During the period of 
most rapid peace-time expansion, the rate varied 
from 8 per cent. to 12 per cent. The war- 
time increased production was made possible by 
the introduction of two- and three-shift working 
and an extension of working hours ; by the diversion 
of resources from one branch of industry to another ; 
and by a rise in productivity per man-hour and per 
machine-hour. The total rise in industrial employ- 
ment was over 40 per cent., and the average length 
of working week rose by about 20 per cent., these 
two factors resulting in the total man-hours worked 
in industry being 75 per cent. greater in 1944 than 
in 1939. This increase accounted for about three- 
quarters of the total rise in output. The measure of 
increased productivity, which was the second 
important contribution to improvement, was a 
rise in output per man-hour of about 20 per cent. 

This total rise in industrial output covers not 
only manufactured goods, but also mining output 
and constructional activity, and it is of considerable 
interest that the expansion began before the attack 
on Pearl Harbour. The curve of percentage rise in 
industrial production was steeper in the last nine 
months of 1940, before the United States was 
engaged in the war, than at any other time during 
the whole period. From about April, 1941, the 
rate of increase diminished, the tendency exhibited 
becoming more marked in 1943 and 1944; in the 
latter year the curve had a downward tendency. 
It will be understood that this falling-off in the 
steepness of rise of the curve is not an indication of 
decreasing output, but of decreasing rate of advance. 
This information is quoted from a report entitled 
“The Effect of World War I on the American In- 
dustrial Economy,” published by the United 
States War Production Board. 

The fact that the steepest part of the curve fell 
in the year 1940 has an aspect with which the 
Board is not concerned, but which is of direct 
interest to Great Britain. It is generally realised 
that the war-time manufacturing activity of the 
United States was fostered, if not initiated, by 
extensive orders placed by this country prior to the 
institution of the Lend-Lease mme, or the 
entry of the United States into the war, and it is 
now disclosed that the advance made during the 
time when it was to a large extent financed by 
British money was the most rapid of the whole war 
period. The report does not give sufficient informa- 
tion to enable the total production during 1940 to be 
segregated into goods manufactured and new plant 
and fixtures installed, but a considerable contri- 
bution to the latter items was certainly made by 
Great Britain in the form of orders covering not 
only war material, but the plant required for making 
it, and the remarkable outputs achieved towards 
the end of the war were certainly assisted by plant 
extensions which were paid for by this country. 

The point of view represented by these reflections 
should not be over-stressed. Although Great 
Britain assisted in the extension of United States 
factory equipment, she did not furnish the major 
contribution to that end. Of the 2,500 million 
dollars worth of new plant and equipment added to 
America’s industrial capacity from 1940 to 1944, 
60 per cent. was contributed during the years 1942 
and 1943. Of the total capital cost involved, the 
Federal Government contributed about two-thirds. 
It is estimated that the replacement value of the 
plant and equipment existing in 1939 is 4,900 million 
dollars and that the total industrial capacity of the 
country has been increased by at least 40 per cent. 
From the point of view of peace-time economy, this 
increased capacity is naturally very unevenly distri- 
buted. Steel ingot capacity increased by less than 
20 per cent., and non-ferrous metal capacity by well 
over 200 per cent. Most non-metal industries, with 
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the exception of some chemical branches, increased 
by less than 10 per cent. 

The major part of the increased output nat urally 
consisted of military supplies of one kind and 
another, and in 1944 about one-third of the total} 
was made up of material of this kind, as compared 
with about 1 per cent. in 1939. In spite of this 
transfer of productive capacity to the service of the 
war, the manufacturing industries managed to 
supply the civilian market with about the same 
quantity of goods as in 1939. There was some 
diminution in the provision of civilian metal goods, 
but this was counterbalanced: by increases in 
textiles, furniture and other commodities. The only 
important industries which showed a decline in 
output over the five years were printing and pub- 
lishing, wearing apparel, and footwear. The ex- 
tensive transfer of industrial activity and capacity 
to the metal-working industries is illustrated by the 
figures for machine tools installed. At the end of 
1939, there were 934,000 machine tools in position 
in factories and by the end of 1943, the figure had 
risen to 1,355,000. The two figures may be taken 
as a rough indication of increase in productive 
capacity. 

The transfer of so large a proportion of total 
employment and productive capacity to the metal 
industries has thrown the United States industrial 
machine out of balance from a peace-time point of 
view. In 1939, the installed plant of these industries 
represented 33 per cent. of the total for the country ; 
it now represents 41 per cent. If the chemical 
industries, which made spectacular war-time ad- 
vances, are added, the non-metal and non-chemical 
plant capacity now equals only 47 per cent. of the 
total for the country as compared with 60 per cent. 
in 1939. It is suggested in the report that both 
civilian consumption and exports will have to 
expand if the present capacity of these extended 
industries is to be fully utilised. This is clearly to 
touch on a very wide question. It is doubtful if 
even American demands will be able to continue 
to absorb some of the outputs which were created 
by the war ; an example is furnished by aluminium, 
the production of which increased by 400 per cent. 
Some of the specialised branches of the chemical 
industry cannot hope to survive on their war-time 
scale, and it seems doubtful if the production even 
of synthetic rubber, which is equally valuable in 
peace and war, can continue on the scale which was 
reached. Manufactures based on the use of cereals 
may be presumed to have been suspended already 
and based on mineral oils do not appear 
to have achieved production costs competitive with 
world prices for natural rubber. 

There is one point raised in this report which 
bears on a matter to which Sir Stafford Cripps has 
more than once made reference. This is the ques- 
tion of proportionate division of the working popula- 
tion between the manufacturing and the distributive 
trades. It is stated that employment in manufac- 
turing industries in the United States rose from 
28 per cent. of the totalemployment in 1939 to 38 per 
cent. in 1944. The total here referred to naturally 
includes agricultural workers and servants of public 
utilities, and separate figures for employees in the 
distributive trades are not available. Between 1939 
and 1944, the agricultural labour force decreased 
by about 1,000,000 and the civilian labour force by 
about 1,120,000 suggesting that transfer to the 
munitions industries affected these types of activity 
about equally, but actually, in proportion to the 
total employed, the agricultural contribution was 
the greater. The present point, however, is that 
there was an important transference of labour from 
distributing and other non-productive activities to 
manufacturing. This was a reversal of a tendency 
which was in operation before the war. A similar 
transfer no doubt took place in this country. [n 
view of the great industrial capacity of the United 
States, a second reversal of this process might be 
viewed with equanimity, but as Sir Stafford Cripps 
has pointed out, increase in manufactured output 
has become such a vital factor in the economic 
future of Great Britain that retention in eye 
turing industry of an important proportion of the 
transferred eH particularly that furnished by 
the distributing trades, is a matter of serious 
importance. 








bn a a i | 


FEB. 22, 1946. 


ENGINEERING. 


183 








NOTES. 


THe Trave Disputes Bmw. 


Tue two-days’ debate in the House of Commons 
which resulted, on February 13, in approval by 
369 votes to 194 of the motion that the Trade 
Disputes and Trade Unions Bill ‘‘ be now read a 
second time,” was remarkable for the slenderness 
(though not the length) of the arguments in favour 
of the motion. The Bill—one of the shortest on 
record—provides simply that ‘‘ The Trade Disputes 
and Trade Unions Act, 1927, is hereby 
repealed, and, subject to the transitional provisions 
set out in the Schedule to this Act, every enactment 
and rule of law amended or otherwise affected by 
that Act shall, as from the commencement of this 
Act, have effect as if the Act of 1927 had not been 
passed.”” The debate was opened by the Attorney 
General (Sir Hartley Shawcross), who spoke at 
considerable length and made full use of every 
artifice of forensic argument ; it was closed on the 
first day by Mr. George Isaacs, Minister of Labour. 
Sir John Anderson opened the second day’s debate, 
in which the Foreign Secretary (Mr. Ernest Bevin) 
made a vehement speech that was singularly inferior 
to the levels of statesmanship and oratory lately 
displayed by him in the United Nations Congress ; 
and the last shots were fired by the President of 
the Board of Trade (Sir Stafford Cripps), who, like 
the Attorney-General, showed great skill in making 
dialectic adroitness serve for factual argument. 
Since the result of the debate was a foregone con- 
clusion, the House might perhaps have been spared 
a great deal of the verbal support given to it, but 
it provided an outlet for several maiden speeches 
of some merit and for a contribution from one 
trade-unionist member, Mr. W. J. Brown, containing 
some criticism that was both more candid and 
better reasoned than the remarks of most of the 
Government spokesmen, and of some Opposition 
speakers as well. In particular, he objected to 
the policy of the “ closed shop.” It is unlikely that 
the Bill will undergo any material modification in 
Committee. The Act of 1927 arose directly out of 
the general strike of 1926, and our volumes of those 
two years contain several articles bearing upon the 
details of the Act and their probable effect. Much 
of the debate on the present Bill turned on the 
“illegal strike ” as defined in clause 1 of the 1927 
Act, but not a single speaker, so far as we could 
trace from the official report in Hansard, referred to 
one rather important provision of that clause— 
namely, that it made lock-outs illegal as well as 
strikes, if they were “designed or calculated to 
coerce the Government either directly or by inflicting 
hardship upon the community.” It does not 
appear, however, that the employers’ organisations 
have regarded this limitation of their freedom as 
a “running sore” or a “stigma” (to quote the 
terms used by Government spokesmen) to be 
removed at any cost. The full effect of the substi- 
tution of “ contracting out ” for ‘‘ contracting in,” 
in the matter of trade-union political levies, will 
not be seen for a year or more, and the repeal of 
the intimidation clause may not show any results 
for some time ; but it may be that the Government 
will have cause eventually to regret having made 
such a clean sweep of some of the few restrictions in 
recent legal history which seem to have been 
effective in curbing the disorderly without hampering 
the orderly citizen. 


Tae INstrruTION oF MECHANICAL ENGINEERS. 


A general meeting of the Institution of Mechani- 
cal Engineers was held on Friday, February 15, at 
Storey’s-gate, St. James’s Park, London, S.W.1, 
the chair being occupied by the President, Professor 
Andrew Robertson, D.Sc., Wh.Ex., F.R.S. Follow- 
ing the transaction of the routine business, it was 
announced that the result of the ballot on the 
proposed amalgamation of the Institution with the 
Institution of Automobile Engineers was 3,548 for 
and 1,684 against the proposal. The President 
then called upon the secretary to read a list of 
the officers who would retire by rotation at the 
next annual general meeting, and one containing the 
Council’s recommendations for filling the vacancies 
thus made, these recommendations including addi- 





tional names beyond the requirements in order to 
ensure a ballot. The retiring officers are :— 
President, Professor Andrew Robertson; vice- 
presidents, Mr. O. V. S. Bulleid and Major William 
Gregson, M.Sc.; members of council, Mr. A. C. 
Hartley, C.B.E., B.Sc. (Eng.), Engineer Vice- 
Admiral Sir John Kingcome, K.C.B., Mr. A. H. 
Lloyd, B.Se., Sir George H. Nelson, Dr. D. R. Pye, 
C.B., F.R.S., Sir Frank E. Smith, M.A., and Mr. 
R. A. Robbins (associate member). The nomina- 
tions were :—President, Mr. O. V. S. Bulleid; 
vice-presidents, Major William Gregson and Mr. 
A. C. Hartley ; members of council, Engineer Vice- 
Admiral Sir John Kingcome, Mr. A. H. Lloyd, Sir 
George H. Nelson, Dr. D. R. Pye, Sir Frank E. 
Smith, Mr. W. J. Drummond, Mr. A. A. M. Durrant, 
C.B.E., Mr. Norman Elce, M.Sc. (Tech.), Professor 
H. W. Swift, M.A., and Mr. S. W. Lister, M.A., 
B.Sc. (Eng.) (associate member). The president 
then stated that any other recommendations 
might be made by the meeting. In response to 
this invitation, Mr. C. 8. T. Paul was pro 
by Mr. L. Low, and Dr. H. E. Rose, M.Sc. (Eng.), by 
Mr. W. A. Tookey, both of these nominees being 
associate-members. A paper entitled ‘‘ High 
Pressure Gear Pumps” was then presented by 
Mr. T. E. Beacham, B.Sc. (Eng.), and discussed. 
Mr. Beacham dealt chiefly with the types of gear 
pump which had been used in very large numbers 
for hydraulic services in war aircraft. The problems 
attendant on the use of the higher pressures were 
discussed. These were journal loads, which were 
affected by the number of teeth and the ratio of 
gear width to diameter; wear of the gears; and 
leakage from the delivery side to the suction side. 
A satisfactory solution as regarded journal loads 
had been reached by adopting a combination of 
standard ball bearings and special needle roller 
bearings. Wear was mainly due to friction on the 
gear end faces and to solid matter in the pumped 
liquid; methods of dealing with these conditions 
were dealt with. Internal leakage with low-speed 
pumps and low-viscosity liquids often limited the 
pressure at which the pump could be used. Multi- 
stage pumps reduced the leakage, which also became 
relatively less as the size of the pump was increased. 


Tue British REFRIGERATION ASSOCIATION. 


The first annual luncheon of the British Refri- 
geration Association, formed last year by the amal- 
gamation of the Commercial Electric Refrigeration 
Association with the Domestic Electric Refrigera- 
tion Association, was held at the Connaught Rooms, 
London, on February 14. When proposing the 
toast of the Association, Mr. John Wilmot, J.P., 
M.P., Minister of Supply and Aircraft Production, 
said that the equipment on order for our troops in 
the Far East in August, 1945, when the Japanese 
war came to an end, included 28,000 domestic 
refrigerators of from 5 cub. ft. to 100 cub. ft. 
capacity ; 544 ice-making plants of from 1 ton to 
20 tons capacity ; 2,330 cold-storage plants of from 
10 tons to 20,000 tons capacity ; 64,000 air-condi- 
tioning plants; and many mobile refrigeration 
equipments for meat transportation. The total 
value of all these orders was considerably over ten 
million pounds sterling. With the ending of war 
contracts, the Ministry had been able to approve 
a programme of production of refrigerating equip- 
ment for domestic, industrial and commercial pur- 
poses to the value of 2,000,000/. for the period from 
January to June of this year. Of this equipment, 
1,300,000/. worth was for the home market. A 
subject which he considered particularly worthy of 
consideration in the post-war world was that of 
“* quick freezing.” This method allowed foodstuffs 
to be frozen very rapidly so that the water always 
present in food was frozen in tiny droplets. A 
method of this kind enabled many kinds of food- 
stuffs to be preserved in their original state for 
future consumption. In reply to this toast, Mr. 
E. G. Batt, the independent chairman of the 
Association, stated that, during the past year, the 
sectional membership of the Association had 
increased from 247 to 303 firms. and that some 
60 sectional and committee meetings had been held. 
The real testing time for this country and the world 
at large, he continued, would come when the 
replacement demand had been filled, at which time 





the cyclical fluctuations of boom and slump would 
present themselves. Then the new, and as yet 
untried, technique for maintaining full employment 
by Government action would no doubt be put to 
the test in many countries. At present it seemed 
reasonable to hope that at a very early date supplies 
of domestic and other refrigerators in ever-increasing 
quantities would become available for general use, 
both at home and abroad. To do this, however, 
the present ‘‘ bottleneck” in labour must be 
removed. Unfortunately, in spite of many pro- 
mises, a most unsatisfactory position still existed, 
and until. this was remedied, the industry would 
be unable to satisfy the demands now being made 
upon it., Mr. Batt then proposed the toast of 
the guests, which was briefly replied to by Mr. G. 
Tomlinson, M.P., the Minister of Works. 


British MERCHANT SHIPBUILDING, 1945. 


An indication of the prevailing position in the 
shipyards is furnished by the fact that 325 vessels, 


posed | aggregating 898,238 tons, were launched, and that 


1,256,000 tons of shipping were commenced, in 
Great Britain and Ireland, during 1945. It is 
pointed out in the Annual Summary of the Mercantile 
Shipbuilding of Great Britain and Ireland for the 
Year 1945, published recently by Lloyd’s Register 
of Shipping, 71, Fenchurch-street, London, E.C.3, 
that the output for 1945 is naturally much influenced 
by the war. The publication, however, which 
contains particulars regarding the merchant ships 
of 100 tons gross and upwards launched in 1945, 
whether they were completed during the year or 
are still under construction, quotes, as a matter of 
interest, that the tonnage launched in 1938 was 
1,030,000 ; and that the total for 1937 was 921,000 
tons, that for 1936, 856,000 tons, and that for 1935, 
499,000 tons. Furthermore, the average annual 
launchings for the eight years 1923-1930 was 
1,185,000 tons. Of the 1945 aggregate of 898,238 
tons, only 18,274 tons, or 2-03 per cent., are for 
owners residing overseas. This percentage com- 
pares with 19-8 in 1938, 13-5 in 1937, and 10-9 in 
1936. Three vessels exceeding 10,000 tons each 
were launched during the year, namely, the 14,066- 
ton §.8. Southern Venturer, built at Middlesbrough ; 
the 13,830-ton S.S. Norhval, for Norwegian owners, 
also built at Middlesbrough; and the 11,000-ton 
motorship Empire Wessex, built at Belfast. The 
first two of these three vessels are whale-oil refinery 
ships. In addition, 83 vessels, comprising 49 
steamers and 34 motorships, and each of between 
5,000 and 10,000 tons, were launched. Last year, 
22 vessels, making together 189,156 tons, and 
in which the propelling power is derived from 
steam turbines, were launched. Five of these 
vessels, totalling 43,138 tons, are fitted with elec- - 
tric drive, and reduction gearing is employed in 
the remainder. In addition to these, two vessels, 
aggregating 7,198 tons, are fitted with a combina- 
tion of steam reciprocating engines and turbines. 
In conclusion, statistics of the outputs of the prin- 
cipal shipbuilding districts in this country will be 
of interest. The Clyde area retains first place 
with an output of 258,329 tons launched. Then 
follow the Wear district with 215,511 tons, the 
Tyne with 122,635 tons, Belfast with 53,279 tons, 
the Tees with 50,342 tons, the Hartlepools with 
45,270 tons, the Forth with 44,030 tons, and the 
Tay with 36,735 tons. : 





Tue LATE MR. ROBERT W1ris0on.—We note with regret 
the sudden death of Mr. Robert Wilson, which occurred 
in London on February 18. Mr. Wilson, who was Editor 
of our contemporary Iron and Coal Trades Review, was 
in his 43rd year. He was a native of Larkhall, Lanark- 
shire, and the son of a colliery owner. On leaving school 
he entered ‘the Royal Technical College, Glasgow, and 
after completing his training there, joined the metal- 
lurgical staff of Colvilles Limited, later transferring to 
the Clyde Alloy Steel Company, Limited, with which firm 
he remained-fer several years. Mr. Wilson joined the 
editorial staff of the Iron and Coal Trades Review in 1928, 
at first acting as metallurgical editor and subsequently as 
assistant editor. He succeeded to the editorial chair 
early in 1944. Never of very robust health, he suffered 
a serious iliness in the spring of last year and from this 
he never fully recovered, although he insisted on remain- 
ing at his post. He was well known throughout the 
mining and iron and steel industries and also among 
members of the technical Press. 
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THE MAGNETRON AND THE 
KLYSTRON. 
By Dr. T. F. Watt, M.I.E.E. 
(Concluded from page 148.) 


$5. The Klystron.*—In spite of the immense | 


amount of research and development work which 
has been concentrated on the magnetron type of 
generator and receiver, it gradually became realised 
that fully satisfactory results could not be obtained 
by such means. Although the intensive study 
which had been expended on this device had yielded 
essential knowledge of the electronic space-charge 
oscillations which was of basic importance, it was 
found to be necessary to combine the well-estab- 
lished principles which were so derived in a con- 
struction of much simpler form. This has led to the 
electronic transit-time generator and the first ultra- 
high frequency generator of this type is due to Heilt 
although almost simultaneously, R. H. and S. V. 
Varian produced their Klystron.t 

The fundamental principle of this type of appli- 
ance can be seen by reference to Fig. 15. The 
electrons emitted by the cathode K provide an 
electronic beam which is accelerated towards 
the anode A! and arrives there with a velocity 


% =4/'% —E, cm . per sec., 


where eé is the electron charge in electrostatic units, 
m is the electron mass in gm., and E, is the accelerat- 
ing potential in electrostatic units. 

In the short stretch d between the two grids G 
and G', the electron beam is subjected to the 
influence of a pressure. 


e, = E, V2 sin (w t,) 

and this operates to give a supplementary accelera- 
tion or retardation of the electrons and consequently 
alters the original speed v, of the individual electrons. 
In this way the monochromatic beam is changed 
into a polychromatic beam of which the speed 
spectrum is grouped in a certain range each side 
of the original speed ; that is to say, the electron 
beam is given a distributed speed corresponding to 
the sinusoidal time variation of the pressure e,. If 
the speed control of the pressure ¢, is not excessive, 
the following relationship will hold, viz., 


2 5 
iV EY inwt| 


(22) 


= & 


aon wt, =% 4H E, 


* See Professor F. Tank; Report to the High-Fre- 
quency Conference at Ziirich, November 8, 1941: 
Bulletin: Assoc. Suisse des Electriciens, June 3, 1942, 
page 326. 

t Zeit. f. Phys., page 752, 1935. 

t Journal of Applied Physics, 1939, page 321. See 
also W. C. Hahn and G. F. Metcalf, Proc. Inst. R. Eng., 
page 106, 1939. 
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B /3 (23) | 
1 Y ——sin wt, 
hs 
In the neutral space of length / between G? and A}, | 
the electrons, by virtue of their differing velocities, | 
commence in part to overtake the neighbouring | 
electrons and in part to lag behind. Consequently, | 
changes in the space-charge density distribution 
will be produced which can be surveyed by means of 
the diagram, Fig. 16. The distance z from the grid 
G which is travelled by an electron in the time 
(t — t,)is 


where, 


Av=}y 


x= v(t —?,), 





that is 
/2 
r= % 1+ me sin w t, Me gy (24) | 


where #, defines the moment at which the electron 
leaves the grid G'. The consequent relationship 
between speed and time with ¢, as the parameter 
is shown in Fig. 16. 

It will be seen from this diagram that, in any 
selected distance z,, periodic maximum and mini- 
mum concentrations of the electron space-charge 
develop (that is, phase-focusing is produced) in 
consequence of which the trapping electrode A? (for 
which x, = 1) will acquire an alternating current 
component. If an electron reaches the electrode A! 
at the time ¢,, that is, if the time required to travel 
the distance / from G' to A! is (¢, — t,) where 

1 it E, V2 | | 


(tg — 4) = rs =i) —4 sin w t, f (25) 


then an electron which has left the grid G? at a time 

8 t, later, will reach A? at a time 8 ¢, and the relation- 

ship between d t, and d t, is obtained by differentiat- 

ing the foregoing expression, viz., 

E,V2 
E, 


Ey/2 
E, 


d I 
ge eee Gsicvtes w COS wt, 
so that, 
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(26) 


my. w cos wt, 

Now, since a quantity of electricity I,(8 t,) 
leaves the grid G! in the time 8 t,, where I, is the 
current strength of the monochromatic beam, as 
this quantity of electricity at the later time ¢, 
becomes absorbed by the electrode A, in the element 
of time 8t,, this electrode will receive an electron 





so that 


2/) 


i=1, (14 
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and this expression comprises a sinusoidal alternat- 
ing-current component. 
The quantity 
g it PenfS 


‘ e (28) 
% Ey 

may be termed the “ compression factor.) Although 
in the foregoing treatment this compression factor 
has been assumed to be small, a little consideration 
will show that it may assume notably large values, 
and in this case the current ¢ will comprise higher 
harmonic components. 

The arrangement described with reference to 
Fig. 16 is an amplifier, and if an oscillatory circuit 


| is connected to the anode A?, then amplified oscilla- 


tions will be obtained the energy of which is derived 
from the kinetic energy of the pulsating electron 
current. It is of interest to note that, by means 
of a back-coupling system of correct phase, the 
arrangement may be made self-exciting and under 
such conditions the efficiency may attain notably 
high values. 

In Fig. 17 isillustrated the principle of the Klystron 
generator. In this arrangement the electron beam 
traverses the two resonators I and IT by way of the 
respective grid pairs G, G! and G,, Gi, the coupling 
being electrostatic. Due'to the pressure 

e, = E,V2 (sin wt,) 
across the first grid pair, the beam is changed 
from monochromatic to polychromatic and gives 
up its alternating-current energy to the second 
resonator by means of the second grid pair. 

It is found that correct performance will be 
obtained only if the resonance resistance of the 
respective resonators is matched with the resistance 


of the current beam I, and consequently will 
have a very high ohmic value, and this condition is 
exactly that which resonators are particularly well- 
adapted to fulfil. A large value for the current 
beam I, is desirable in all cases, but this is not 
always easily realised in practice, while a diminution 
of the pressure E, for the purpose of diminishing R, 
is contrary to the requirement that a high speed 
shall be attained by the electrons. It is only by 
the development of a high electronic speed that the 
requisite small time intervals for the passage of the 
electrons across the small spacing gaps d, and d, of 
the respective grid pairs can be realised. This 
transit-time can be allowed to be only a small 
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fraction of the periodic time of the oscillation. 
The generation of very short waves by this means 
thus involves the use of relatively large power for 
the current beam and, by the correct utilisation of 
this power, correspondingly powerful oscillating 
currents can be generated, and care must then be 
taken that the surplus kinetic energy of the electrons 
shall be braked by the use of a suitable potential 
for the trapping electrode A’. 

§ 6. Prospects for Ultra-High Frequency Generators. 
_It may be said that, although ultra-high frequency 
technique has already achieved a brilliant record, 
it is still in process of further development and 
the evidence shows that great progress may be 
expected in the near future. The development of 
the transit-time system is of outstanding interest 
and importance and by such means the path 
becomes opened out for the service of a completely 
new range of technical possibilities. Although the 
technique is not easily mastered, it holds out 
prospects for many important applications such as 
the generation of directed beams of sharply defined 
concentra‘ion which can be used to link relay 
stations. If these are operated as multi-channel 
communication lines they may take over many 
of the duties which have hitherto been allotted to 
cables. 

For the assessment of the special transmission 
features of ultra-high frequency currents it is to be 
observed that, as a first approximation, such short 
waves may be considered as having characteristics 
which are similar to those of visible light and are 
defined by the laws of optics, e.g., reflection, refrac- 
tion, and interference effects. Professor F. Tank 
has found that the transmission distance of ultra- 
short waves is approximately given by the expres- 
sion 

WOoWhkm. . . (29) 
where A km. is the height of the antenna above the 
ground. 

As compared with bands of greater wavelength, 
ultra-short waves exhibit many advantages, among 
which may be mentioned the following : 

(1) They can bridge great distances with the 
expenditure of much less power and consequently 
with smaller and lighter accessory apparatus. 

(2) The structure of the antennz is simple and 
the equipment for mobile stations is light and com- 
pact. 

(3) The danger of “listening in” is much less 
than with short, medium, and long waves, partly 
because the range is limited to distances com- 
parable with visual distances, and partly because 
of the concentration and polarisation of the beam ; 
an additional safeguard is the large number of com- 
munication channels which thus become available. 

(4) Communication by means of ultra-short 
waves is less liable to disturbances due to other 
stations for reasons similar to those given in (3). 

(5) Communication is less affected by industrial 
electrical machines and apparatus and by atmo- 
spheric effects, since the strength of such effects 
quickly dies away and becomes negligibly small 
at relatively short distances from the source of the 
disturbance. 

(6) The waves are practically immune from fading, 
seasonal effects, and day or night effects. 

(7) The necessary structural material for ultra- 
short wave equipment is small in comparison with 
that required for long-wave installations. 





WaAR-TIME ACTIVITIES OF KNITTING-MACHINE MANU- 
FACTURERS.—An illustrated brochure recently issued by 
Messrs. Mellor, Bromley and Company, Limited, Leices- 
ter, who are normally occupied in the manufacture of 
circular knitting machines and other textile appliances, 
shows in an interesting manner what was involved in the 
change-over from peace-time to war-time production. 
From 1939.to 1945, it is stated that 99 per cent. of the 
output of the firm was for the war effort. The work 
referred to in the brochure is of great variety, the manu- 
facture of intricate instruments like predictors, directors, 
fire controls, fuse setters, depth recorders, etc., having 
some similarity to the firm’s pre-war work, having been 
carried on, as well as the production of various types of 
mobile guns. Doubtless the re-conversion to normal 
products will not be an easy task, but possibly Messrs. 
Mellor, Bromley, like other firms, have profited by the 
acquisition of new techniques and by experience with 
hew materials. 


OBITUARY. 


MR. H. J. L. BRUFF. 


Ir is with much regret that we have learned of 
the death, on January 29, of Mr. H. J. L. Bruff, 
who was for nearly 40 years bridge assistant to the 
chief engineer of the North Eastern Railway and, 
afier the railway amalgamation in 1923, to the 
North-Eastern Area Engineer, at York, of the 
London and North Eastern Railway. In that capa- 
city, he pioneered the application of electric welding 
to the repair and strengthening of railway bridges. 

Harold John Lexow Bruff was born in Norway 
in 1873, and received his schooling and technical 
education in Christiania (now Oslo), where his father, 
an English civil engineer, was in business as part 
proprietor of the Vulkan Bridge and Engineering 
Works. Bruff entered his father’s works in 1889 
and continued there, in the shops and office, until 
1897. Concurrently, he attended the Christiania 
technical college, securing the diploma of the 
college in 1895. In 1897, he came to England and 
spent a year in the steelwork drawing office of the 
Thames Ironworks. For a further year he served 
as a draughtsman with the Great Western Railway 
and then, in 1899, was appointed to the post of 
bridge assistant on the North Eastern Railway, as 
mentioned above. He held this position until he re- 
tired in 1938 on reaching the age of 65. Retirement, 
however, while a war was in progress, was contrary 
to his energetic nature, and in 1943 he succeeded in 
obtaining an appointment in the Department of 
Tank Design, Ministry of Supply, where his long 
experience of welding could be of value. He had 
relinquished this post only recently to return 
to his home at Greenhow, near Harrogate. An 
interesting interlude in his life occurred during the 
1914-18 war, when he was given leave of absence 
from the North Eastern Railway to re-open and 
work the abandoned lead mines on Greenhow Hill. 
To do this, he collected a team of old lead miners, 
who had worked in these mines 30 years before. 
He found that they used many technical terms, 
some apparently of Norse origin, which were 
entirely strange to him, although he had an exten- 
sive acquaintance with the “ technicalese ’’ of four 
languages ; thus he was induced to make a study of 
this subject, on which he contributed valuable 
historical material to the Yorkshire Dialect Society. 
His technical papers, mainly on the strengthening 
of bridges by welding, were contributed to the 
Institution of Welding Engineers (now the Institute 
of Welding, of which he was made an honorary 
member in 1942), the International Association of 
Bridge and Structural Engineering, and the Junior 
Institution of Engineers. 


MR. A. A. LIARDET. 


WE have learned with regret of the d ath of 
Mr. Aylmer Augustus Liardet, which occurred on 
February 18 at Leyland, Lancashire. Mr. Liardet, 
who was managing director of Leyland Motors 
Limited, was born on April 8, 1879, and was educated 
at Blundell’s School with the intention of adopting 
the Army as a profession. He was, however, pre- 
vented by illness from taking the examination to 
Sandhurst, and, being attracted to an engineering 
career, was apprenticed in the works of Messrs. 
Vospers, Limited, and, later, at the Royal Dock- 
yard, Portsmouth. His first post was with a firm 
of consulting engineers in Westminster, whom he 
represented for a period in Paris. In 1902, he 
joined the old-established engineering. firm of 
Messrs. Thwaites Brothers, Bradford, as works 
manager, and became a director in 1910. Mr. 
Liardet was appointed general manager of Leyland 
Motors, Limited, in November, 1923, was elected 
to the board in October, 1938, and, on the death 
of Mr. Henry Spurrier in April, 1942, was made 
managing director. He made modern scientific 
industrial management his life’s interest and after 
joining Leyland Motors as general manager, dis- 
played characteristic energy in the task of raising 
the standard of industrial relations within the 
company to a high level of efficiency. Mr. Liardet. 
was elected a member of the Institution of Mechani- 





cal Engineers in-1922. 


THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


THE paper which was discussed at the ordinary genc- 
ral meeting of the Institution of Mechanical Engineers 
held at the Institution, Storey’s-gate, London; 8.W.1, 
on Friday, February 15, was presented by Mr. T. E. 
Beacham and dealt with the subject of ‘‘ High-Pres- 
sure Gear Pumps.” A brief outline of the principal 
heads of Mr. Beacham’s paper is given in our Note 
on page 183 of this issuc. 

The discussion was opened by Mr. A. E. L. 
Chorlton, C.B.E., who said that, in this very 
interesting paper, the author had more than main- 
tained his reputation. It was evident that, in view 
of the pressures used in the pumps described, a great 
deal must depend on the accuracy of machining 
which must demand special care. He well remem- 
bered his own first attempt at a gear pump. He 
tried to drive a deep-well pump by friction, and it 
would not work ; it slipped badly. He then tried 
some cast gears, but they frightened everyone in 
the works and had to be abandoned. He asked 
whether a gear pump of the type described could be 
used as a damper to damp out torsional vibration 
of the crankshaft. 

Captain A. G. Frazer Nash said that, in the 
applications of hydraulics with which he had been 
associated, a wide use had been made of gear pumps 
produced from the author’s design and development. 
The normal type of gear pump was a good straight - 
forward engineering job, having relatively few parts 
and being (if the right machinery was available) 
relatively simple to produce. There were, however, 
certain limitations to its use which had rendered it 
necessary to go to alternative types of pump. One 
such use was for the power operation of gun turrets, 
with particular reference to aircraft. In the British 
aircraft used throughout the war, the majority of 
gun turrets were direct hydraulically operated, the 
source of power being a gear pump driven from the 
main aircraft engine. From the operational point 
of view, it was necessary for the turrets to be 
operated only when the machine was in flight, and 
in this condition the range of engine speed was 
sufficiently constant to enable the constant-displace- 
ment gear pump to provide a steady source of power 
for turret operation. With the system of valve 
control employed, whereby the oil had a free circu- 
lation until the turret was actually in operation, the 
heat generated by the small amount of surplus energy 
was not only easily dissipated by the pipe-line but 
was useful in keeping some degree of warmth 
in the system. The gear pump was, in fact, very 
satisfactory as a source of supply for aircraft turrets. 
The number of Beacham pumps used for this purpose 
ran into colossal figures. Hydraulically-powered 
turrets using the same type of control were also 
widely used, however, in tanks and for light naval 
mountings, and each of those applications produced 
its own individual requirements. In the case of 
tanks, the main engines still provided the source of 
power for driving the pump. Unlike theaircraft 
engine, however, the maximum speed of traverse 
on the turret had to be available with the engine 
running at low revolutions; therefore, the pump 
had to be capable of giving the maximum delivery 
required at all revolutions. A constant-displace- 
ment pump produced an excess of power, and conse- 
quently heat, when running at higher revolutions, 
and in the tank there was no long length of pipe-line 
to dissipate this heat, so that it was necessary to 
employ a pump with an automatically variable 
delivery. No suitable pump being available, one 
had to be produced ; and to that end they designed - 
an ll-cylinder piston-type swash-pump capable of 
giving the maximum delivery at low revolutions and 
yet being equally comfortable when giving a mini- 
mum delivery at maximum revolutions. This was 
successfully produced, and, with very little modifica- 
tion, production on a large scale had been continued 
throughout the war for both tank and marine use. 

In the case of marine turrets—the light one-man 
mounting as used by coastal forces and for anti- 
aircraft purposes on corvettes, and sometimes on 
larger ships—the requirements and conditions were 
somewhat different. While the main engines of the 
lighter craft were generally available at sea, it was 
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necessary also to employ auxiliary units on the 
larger and the lighter craft when the main engines 
were out of action. It might be necessary to start 
up if attacked with the main engines quite cold. 
So far as the pumps driven by the main engines were 
concerned, variable delivery was again necessary, 
and, although gear pumps co:.ld be used satisfac- 
torily when driven by auxiliary power, a new objec- 
tion arose to their use, namely, lack of silence. The 
causes of the noise appeared to be twofold ; first, 
there was the mechanical noise of the gears, which 
was thought to be inherent in a straight-tooth gear 
pump, and, secondly, the cyclic variation in flow, 
again inherent in that type of pump, the’ combined 
effect of which was sufficient to render the pump 
unacceptable for certain operational conditions. To 
meet that difficulty, a constant-flow vane pump was 
employed, of such internal contour that there was 
almost no cyclic variation in the flow of the liquid. 
This had the effect of reducing the noise to a satis- 
factory degree. In the early efforts to produce a 
suitable motor for the Frazer-Nash turrets, about 
1933, for traverse training, he made use of a gear 
pump run as a motor, and, in conjunction with Dr. 
H. E. Merritt, of Messrs. David Brown and Sons, 
Limited, a unit was designed employing double- 
helical gear teeth in order to avoid cyclic variation 
in the speed of the motor and consequent variation in 
torque. Low weight being of great importance, this 
pump had a magnesium body casing and austenitic- 
steel gears to reduce differential expansion under 
change of temperature. That unit was fitted in the 
first turret, which was flown in 1934 ; it proved the 
general principles of the turret, but they were not 
able entirely to overcome the disadvantages men- 
tioned, in addition to which the pump had also rather 
a heavy leakage factor. This type, therefore, was 
discarded, and the vane oil-motor with the uniform- 
flow stator bore was evolved, which had been 
employed on all Frazer-Nash turrets in aircraft, 
tanks and boats ever since. 

Although the gear pump was an old idea, the 
practical development of a medium-pressure unit, 
light in weight, was recent, and due in large measure 
to the author and his associates. At first, no suit- 
able pump for turrets was available, but, with the 
collaboration of Messrs. Rolls-Royce Limited, he 
evolved one for the Kestrel engine which powered 
the Hawker Demon, in which their first turret was 
to be fitted. This delivered 10 gallons per minute 
at 300 Ib. per square inch pressure. Plain bearings 
were tried, but, largely owing to the poor lubricating 
quality of the non-freezing oil employed, they were 
unsatisfactory, and ball bearings were adopted. 
Needle rollers, which had since been generally 
accepted, were a godsend for carrying the driven 
gear. He was surprised to note that very little 
reference was made in the paper to means for holding 
the gears centrally between the end faces of the 
case; his experience was that any form of pump 
rotor, if allowed to float axially, tended to jam hard 
against one side and thus to seal it off; the other 
side then acted, or tended to act, as a pressure area, 
forcing the rotor harder over still. In gear pumps 
with small-diameter wheels, the areas of end face 
and tooth might be insufficient to cause this trouble, 
but he had had such difficulties with both pumps 
and motors, and had had to provide very firm end 
location to get over them. Mr. C. A. Pugh, of the 
Plessey Company, showed him some time ago an in- 
genious and simple means of dealing with the matter 
on their own gear pump. It wasdone by porting at 
either side face of the gear a portion of the oil 
trapped by the teeth. The two ports were placed 
diametrically opposite to each other, the effect being 
to produce a’pressure thrust from the trapped oil in 
alternate axial directions twice per revolution, thus 
keeping the wheel normally floating in, an average 
central position; this, of course, also ensured a 
supply of lubricant to those faces. 

Mr. C. A. Pugh observed that the author men- 
tioned that both gear and vane pumps were used 
for fuel-feed systems, and gave possible reasons 
why the vane-type pump was preferred to the gear- 
type pump for that duty. The author made the 
point that vane pumps had been used as fuel pumps 
in preference to gear pumps because of claims to less 
susceptibility to wear of the vane type and conse- 
quently their better suction-lift characteristic. 





Personally, however, he thought that was not the 
principal reason for such a choice ; he thought the 
reason was their extremely low unswept volume and 
high volumetric efficiency at low pressure, which 
suited the conditions under which they were 
required to operate. He had been concerned 
with the development of both types for fuel feed 
purposes.. The vane type had been used exten- 
sively for some years on Bristol, Ford Merlin and 
Rolls-Royce Griffon engines for pressures not 
exceeding 40 lb. per square inch, and the gear type 
for pumping paraffin or tractor vaporising oil at 
pressures up to 2,000 lb. per square inch for the 
fuel-feed systems on gas turbines. The Power Jets- 
Whittle engine and the Metropolitan-Vickers unit 
had been fitted with such pumps, which would 
operate up to 1,000 lb. per square inch. The gear 
pump was chosen for this duty because of its sim- 
plicity, robustness of construction and ease of 
manufacture. On this last-mentioned development 
he had encountered most of the difficulties revealed 
by the author, together with many other troubles 
associated with fluids of very low viscosity which 
were highly volatile and had in themselves negligible 
lubricating properties. His experiments confirmed 
the theory that, in pumps generally, the flow along 
the various leakage paths was viscous in character, 
and that the total leakage was substantially inde- 
pendent of speed ; but he had no evidence bearing 
on the theory that most of the.loss in pressure 
head along the leakage paths was in providing the 
kinetic energy in the leakage stream when using 
fluids of low viscosity. 

He had investigated the causes of cavitation in 
gear pumps, which he considered a very important 
factor, and his experiences might provide a reason 
for the satisfactory performance of the author’s 
three-stage high-pressure gear pump where the first 
stage had a larger displacement than the two suc- 
ceeding stages. He thought that perhaps the success 
of that pump lay in the fact that the larger first 
stage effectively offset, in the first interstage, any 
cavitation which might have occurred at the inlet 
of the first stage, rather than in the effects of 
entrained air in the fluid. The author had shown 
the effect of the rate of change of volume in the 
tooth spaces on the pressure side of the pump, 
which could result in a considerable variation in 
line pressure, and had shown the need to provide 
relief ports to prevent fluid becoming trapped 
between the teeth, but he had not dealt with the 
effect of the rate of change of volume in the tooth 
spaces on the suction side of the pump, which was 
very important when using volatile fluids and might 
even present difficulties with ordinary hydraulic 
fluids. That might explain why the performance 
of the author’s single-stage pump fell off at higher 

Mr. Pugh then showed a number of slides 
to illustrate the need to provide adequate side 
porting on the suction side of the pump, as well as 
side porting on the pressure side of the pump. 
The size of the minimum clearance between the 
tooth flanks on the trailing side of the tooth was 
dependent upon the backlash of the gear, and was 
normally in the region of 0-0025 in. The rate of 
increase of volume on the suction side, which had to 
be filled with fluid, in the 10-tooth gear pump 
which he illustrated, was reasonably uniform at a 
small angular displacement, but tended to rise 
more rapidly towards 0-4 to 0-5 of a pitch. While 
that volume was changing, the clearance on the 
trailing tooth flanks was not varying at the same 
rate ; in the secondary seal, for an initial backlash 
in the teeth of 0-0025 in., and up to 0-4 of a pitch, 
it remained constant, and then increased rapidly, 
that being the point at which a rapid rate of change 
in the swept volume of the tooth space occurred. 
If the tooth space were to remain filled with fluid, 
the instantaneous velocity through the secondary 
seal must increase from zero to maximum at approxi- 
mately 0-375 of a pitch. In preparing the curve 
illustrating this, the leakage into the tooth space 
from the delivery side by way of the sides of the teeth 
had not been taken into account, and it had been 
assumed that the tooth seal was effective. That 
leakage was very much smaller than was required 
to fill the tooth spaces, and was also small in re- 
lation to the total leakage within the pump. 

Comparative curves giving the’ tate of increase of 





a 
volume, the clearance at the secondary seal and the 
hypothetical velocity of the fluid past the secon 
seal, showed that, in the region of 0°35 of a pitch 
the required flow through the secondary seal would 
have to approach 400 ft. per second to keep the 
tooth space filled and ensure that a depression diq 
not exist which would cause aeration or vaporisation 
of the fluid. This tendency to cavitation could be 
overcome by adequate side porting, but the land 
between the relief ports on the pressure side and 
those on the suction side was then only just over 
half a pitch, so that the choice of materials for the 
side faces of the pump was of the utmost importaace, 
There were other points of difficulty which had not 
been mentioned by the author, such as the special 
production technique required to produce the 
accuracy of the various parts to enable such small 
side-clearances to be maintained, and to ensure an 
adequate seal at the tooth contact line. On the 
pumps which he had hims«l. developed to operate 
up to pressures of 1,000 lb. per square inch, it had 
been necessary to halve the clearance given by the 
author because of the very low viscosity of fluids, 
such as paraffin and tractor vaporising oil; at 
pressures higher than this, production technique 
led the design. He had worked with aide clearances 
as low as 0-0005 in. to 0-0007 in. Mr. Pugh’s next 
slide sho ed the increase in slip in gallons per hour 
for an increased end clearance between 0-0006 in, 
and 0-0018 in. total, in a pump working at a 
pressure of 600 lb. per square inch, with fluid such 
as aviation kerosene at 20 deg. C., having a kine. 
matic viscosity of approximately 2 centistokes, 
This showed the slip to be 5 gallons per 0-0001 in., 
and approximately directly proporiional to the 
increase in clearance. That was evidence, he said, 
of the inability of the gear-type pump to maintain 
a reasonable volumetric efficiency at low speeds 
unless it was of such a size that its displacement 
was large in proportion to the slip. 

Because of the necessity to ensure a very fine side 
clearance, extreme care had to be taken in the 
alignment of the bearing bores, and for that reason 
he had always used plain bearings, in preference to 
ball or roller bearings, to eliminate some of the 
errors resulting from accumulated tolerance. He 
had been able to deal with bearing loads as high 
as 1,200 lb. per square inch with rubbing speeds up 
to 820 ft. per minute. Another advantage of plain 
bearings was that they provided an increased length 
of leakage path, and consequently a higher volu- 
metric efficiency, when dealing with fluids of low 
viscosity. Ovher points in the design which he 
considered of importance to overcome cavitation 
were in the port entry and the disposition of the ports 
The illustrations given by the author showed the 
ports normal to the faces of the gears, but he 
thought, from the evidence which he had given on 
the change of volume of the tooth space in respect 
to angular displacement of the tooth form, it was 
much better to direct the flow into the sides of the 
tooth spaces on the suction side of the pump. 
With the increasing demand for higher pressures, 
he thought, more consideration would have to be 
given to the rigidity of the body of the pump if 
gear pumps were still to hold their own against the 
more complicated multi-stage piston pumps. He 
also thought that the trend in design should be 
towards larger units, to reduce the slip/capacity 
ratio by increasing the lengths of the leakage paths 
and so to improve the low-speed performance. 
That would to some extent offset the cavitation 
troubles which occurred at high speeds. 


(To be continued.) 





SUMMER SCHOOL ON THEORETICAL PHyYsiIcs.—A sum- 
mer school will be held in the H. H. Wills Physical 
Laboratory of the University of Bristol, in co-operation 
with the Institute of Physics, from May 30 until June 6. 
The subjects to be studied will cover the general field of 
conduction of electricity in non-metals and will include 
luminescence, dielectric phenomena and reactions in 
solids. The course is intended mainly for members of 
the research staffs of Government and industrial labora- 
tories who are engaged on experimental researcli in these 
subjects. Further particulars may be obtained from the 
Director of the Department of Adult Education, The 
University, Bristol, 8, or from the Secretary, The Institute 
of Physics, 19, Albemarle-street, London, S.W.1. 
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LABOUR NOTES. 


Tue writer of the editorial notes in the February 
gsue of the Amalgamated Engineering Union’s Journal 
is critical of the Government’s plan to expand pro- 
duction in order to increase exports. Important con- 
siderations of policy for the trade unions are raised, 
he says, by the procedure adopted. “The necessity 
for building up British export trade is,” he agrees, 
beyond denial; an island economy like ours, depen- 
dent to so large an extent upon imports of raw material 
and food, must have an exportable surplus of produc- 
tion to pay for what it takes from other countries. 
That is elementary economics. But the Board of 
Trade’s proposal to stimulate export trade by means 
of propaganda among individual industries, by the 
setting of export targets designed to stimulate pro- 
duction, has its limitations, we think. Mr. Ellis Smith, 
who recently resigned his position as Parliamentary 
Secretary to the Board of Trade on grounds of differ- 
ences in policy with his senior colleague, Sir Stafford 
Cripps, gave, among his reasons for resignation, his 
dissent from the policy of development of export trade 
at the expense of the home trade. There is something 
in this, in our view.” 





“What is needed most of all at the present time is, 
the note continues, ‘‘ an increase in general production— 

rimarily to meet consumer's needs . household 
needs have @ priority. We shall get increased pro- 
duction, and, with it, an exportable surplus of goods, 
when we sati fy the people generally that it is worth 
their while to work hard to produce what they need 
for their homes and to get the money to pay for what 
they want in their homes. In fact, at the present 
time, there is hardly any inducement to work hard to 
earn money which people cannot spend in renewing 
their household equipment and buying better food, 
clothing, furniture and the rest. This lact of incentive 
to work hard will not be supplied by exhortations to 
the workers in industry to produce for export. They 
will say, and rightly say, that their own home needs 
come first..” wt 

The writer of the notes suggests to the President of 
the Board of Trade that a campaign to promote export 
trade at the expense of home trade is “‘ misconceived 
at the present time.”” ‘‘ What is wanted is,” he declares, 
“a campaign to promote maximum production, con- 
centrating mainly on the production of goods to meet 
consumers’ needs, and those capital goods which will 
speed up the re-equipment of industry for maximum 
production. Maximum production will give exportable 
surpluses in most categories of goods required by our 
overseas markets.” aa 

At the end of January, the membership of the 
Amalgamated Engineering Union was 754,119—a 
decrease of 35,833 compared with the figure at the end 
of December. During January, 9,487 members received 
sick benefit—-an increase of 2,274—and 16,118 members 
superannuation benefit—an increase of 134; 3,625 
members were paid donation benefit—a decrease of 
221—and the total number of unemployed members 
was 6,020—a decrease of 220. Three members have 
accepted nomination as candidates for the position of 
general secretary, including Mr. Ben Gardner, the 
present occupant of the office. The others are Mr. J. C. 
Clokey, of Glasgow, and Mr. J. Gray, of Liverpool. 
The last date for voting is March 25. 





On Wednesday of last week, the National Engineering 
Joint Trades Movement gave the Ministry of Supply 
some details of their plans for the reconstruction of the 
engineering industry. Two reports embodying their 
proposals have been prepared by the joint unions. 
The most important of them is a plea for the setting 
up of an advisory engineering board composed of 
equal numbers of both sides of the industry with an 
independent chairman appointed by, and directly 
responsible to, a single Minister responsible for Govern- 
ment policy in relation to engineering. It was urged 
that while there are plans for coal, agriculture, cotton, 
gas, electricity supply, and other industries, there is 
none for engineering—the key to both rapid recon- 
struction and the attainment of an export target of 
from 150 to 175 per cent. of the 1938 volume. 





The function of the proposed board would be to 
assist the Minister to draw up a practical plan for the 
industry with a view to (1) defining the tasks and 
targets of the various sections of the industry so that 
man-power and capacity can be adjusted to require- 
ments in an orderly manner; (2) raising efficiency 
in the industry ; (3) minimising the misuse of trained 
labour and capacity ; preventing local pools of unem- 
ployment and the re-creation of depressed areas. Mr. 
Wilmot is to meet the representatives of the unions on 
March 13 for the purpose of giving further consideration 


A resolution adopted at a conference, in London last 
week, of the fourteen district joint industrial councils 
of England, Scotland, Wales, and Northern Ireland, 
contained a demand for an “ immediate, substantial 
increase of wages ” for manual workers in the electricity 
supply industry. All power stations in the country are 
affected, and about 75,000 employees are concerned. The 
trade union representatives on the National Council 
were instructed to press for an early meeting with the 
national employers, and, in the event of an unsatisfac- 
tory reply, a further conference is to be called. 


The National Union of Mineworkers is clearly not 
disposed to be very helpful to the Minister of Fuel and 
Power in his efforts to get the coal which the country 
needs. After a meeting of leaders had discussed produc- 
tion problems for several hours in London last week, 
Mr. Lawther, the President of the Union, said that 
when they met Mr. Shinwell, the workers’ side of the 
National Production Committee would tell him that 
“they were prepared to take action and support any 
action he might take, about absenteeism and 
indiscipline—provided he agreed to make trade-union 
membership a condition of employment.” “‘ We shall 
also,” he added, “‘ indicate to the Government, through 
the Minister, that it is impossible for us to make more 
appeals for higher production unless the Government 
give us some assurance about the proposals we have 
submitted to them in the ‘ Miners’ Charter ’—particu- 
larly the demand for 14 days’ holiday with pay. Other 
claims in the ‘ Charter’ are a seven-hour day for under- 
ground workers, a 40-hour week for surface workers, 
and a five-day week.” 


The Bill to repeal the Trade Disputes and Trade 
Unions Act, 1927, was given a second reading in the 
House of Commons on Wednesday last week, by 369 
votes to 194. Complete repeal of the 1927 Act obviously 
involves difficulties for the Government and the adminis- 
trators of its nationalised industries, but until the new 
measure is through the committee stage it may not be 
possible accurately to enumerate them. 





At a meeting on Thursday last week, the Central 
Agricultural Wages Board confirmed its previous 
decisions to reduce the standard working week to 
48 hours, to increase overtime rates, to fix at six the 
public holidays on which overtime may be earned, and 
to increase the wages of women, 18 years and over, 
by 2s. to 50s. a week. The claim to increase the 
men’s minimum wage from 70s. to 90s. a week was 
again rejected. 





The conference of trade-union executives, convened 
by the General Council of the Trades Union Congress 
at the request of the Government, to consider problems 
of the transitional period, is to be held in London on 
March 6. The meeting is expected to take place in 
the Central Hall, Westminster. 





The parties in the negotiations of new wages rates 
and working conditions for the employees of company- 
owned "bus undertakings in England, Scotland, and 
Wales, having failed to agree, Mr. Isaacs, the Minister 
of Labour and National Service, has set up a court of 
inquiry to consider the matter. The negotiations, it is 
understood, resulted in recognition of the general 
principle that there should be a national wages agree- 
ment, but the grouping of the rates within such an 
instrument has proved an outstanding difficulty. 





New rates of pay for temporary staff came into force 
last week at Lloyds Bank, both in London and in the 
provinces. In London, the starting wage for 16-year- 
old employees, mostly girls, has been increased from 
328. 6d. a week to 51s. a week, and in the provinces 
from 25s. a week to 39s. a week. Mr. T. G. Edwards, 
general secretary of the Bank Officers’ Guild, suggests 
that other banks will follow the example. The banks, 
he says, are hard put to it to get temporary staff— 
even to retain the staff they have—because of the 
“far more attractive wages and better hours offered 
outside—particularly from the point of view of tem- 
porary employment.” 


At a sitting last week, the National Arbitration 
Tribunal heard the application of the Operative 
Spinners’ Amalgamation for an increase of 10 per cent. 
on the current earnings of about 8,000 mule spinners, 
spinners’ assistants, and twiner-minders (doublers) in 
the cotton industry. It awarded a flat-rate advance 
of 10s. a week, which has been authoritatively described 
as “ approximately 10 per cent. on the average piece- 
work earnings” of the adult male employees concerned. 
The award took effect on the first full-pay period 


THE ELECIrRICAL RESEARCH 
ASSOCIATION. 


Durie the last few years it has been necessary for 
the British Electrical and Allied Industries Research 
Association to state, in its annual reports, that much 
of the work being carried out was of a confidential 
nature and could not be described. In the latest, 
twenty-fifth, report, which was presented at the 
annual general meeting on February 8, it is stated that 
during the year covered, which ended on September 30, 
1945, the Association’s war contracts showed a further 
increase. Many of the activities concerned are outside 
the normal sphere of interest of the Association, and 
it is expected that most of these extraneous contracts 
will be terminated in the early months of this year. 
It is of interest and importance, however, that more 
than half the work was “ directed to improving indus- 
trial technique and facilitating co-operation to enable 
industry to meet onerous Service requirements.” 
This latter aspect of the matter is likely to remain of 
importance in peace time, but no machinery by which 
the Association could continue to serve both industry 
and the Services has yet been worked out. Provision- 
ally, the contracts relating to industrial development 
and connected with certain interservice committees 
have been extended for an interim period. 

The former aspect of “ more than half” of the war 
work of the Axsociation described as “ improving 
industrial technique,” should have a value extending 
far beyond the field of Service requirements, and 
should assist in raising the general level of manufac- 
i rocedure in various branches of the electrical 
industry. No doubt many of the developments which 
have resulted are already being applied in peace-time 
activities, but under the conditions now ruling they 
can, presumably, be brought to the attention of a 
wider field. It is hoped to issue an account of the 
Association’s war work, and this should be of value in 
directing the attention of the electrical industry 
generally tosuch developments as have resulted. The 
improvement of industrial technique has presumably 
always been the ultimate objective of all the work of 
the Association; but war developments have given 
the matter a new emphasis and have increased the 
demand for direct assistance to indu-try. In these 
circumstances, the provision of additional accommo- 
dation in order that the scale of working may be ex- 
tendei has become an urgent matter. Under present 
building restrictions it does not seem likely that the 
new laboratories at Leatherhead can be ready for several 
years, but the matter is being pressed forward as far 
as possible. The site has been purcha:ed and it is 
hoped that plans for the buildings will be ready this 
year. 

The construction of these new laboratories will 
involve heavy capital expenditure and, although the 
finances of the Association are in a satisfactory state, 
it will be ae to raise large additional funds. 
In his foreword to the report, Captain J. M. Donaldson, 
the Chairman of Council, suggests that contributors 
should be asked to subscribe capital sums which could 
be spread over two or three years and added to their 
ordinary subscriptions. This arrangement would have 
the great advantage that the grant of the Department 
of Scientific and Industrial Research would be increased 
by 10s. for every ll. subscribed. In connection witb 
this matter, it is stated in the body of the report that 
the Lord President of the Council has promised that 
the Government will consider sympathetically larger 
grants to research associations for capital expenditure. 
The question of funds is not concerned only with the 
provision of new buildings and apparatus, but also 
with e ing expenses. It is stated that 
the cost of research requires at least 50 per cent. more 
income in 1946 than it did in 1939. Before mentioning 
some of the technical matters dealt with in the report, 
reference should be made to Captain Donaldson’s 
tribute to Mr. E. B. Wedmore, the late Director, and 
Dr. S. Whitehead, who has been transferred from the 
position of Acting Director to Director as from the 
beginning of 1946. Dr. Whitehead has long been 
associated with the various branches of work of the 
Association and doubtless will pursue the general 
policy which has been established. 

When it was first set up, a considerable part of the 
total activity of the Research iation was devoted 
to problems of dielectrics, and this subject has been 
consistently pursued throughout its career. In the 
year under review, however, fundamental work in this 
sphere has been considerably interrupted by the 
diversion of facilities and personnel to war problems. 
Among the, various dielectric researches which have 
been carried on is the series of tests on e imental 
ceramic bodies, submitted by the British ‘ottery 
Research Association. The results obtained do not 
correspond well with published data on material of 
similar type and raise the question of their applica- 
bility to commercial cata in quantity production. 
Apparatus has been designed and constructed for 
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studying the mechanical properties of dielectrics. 
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Stress-strain curves have been obtained over a wide 
range of stress for a number of plastics, but it has been 
found that accurate temperature control is essential 
before methods of exponential analysis can be satis- 
factorily applied. Ovens suitable for this work are 
under construction. A further matter which may be 
mentioned in the sphere of dielectrics is the setting 
up of a panel to consider the best compromises in 
industrial pre-conditioning. The majority of specifi- 
cation tests are proof tests which the material either 
passes or fails to pass, but it is known that the history 
of a specimen may affect its performance and that by 
suitable pre-treatment a doubtful material may be 
made to . 

The work on varnishes and compounds has included 
an investigation of varnishes made from two types of 
organic-silicon polymer of British manufacture. These 
were found to have electrical properties of a high order, 
comparable with similar materials developed in the 
United States, but mechanically they were less satis- 
factory. Two sections of the long-range ebonite 
research, which is being carried out in conjunction 
with the rubber industry, were completed. These deal 
with the influence of organic accelerators on the electrical 
properties of the ebonite and with the effect of incor- 
porating ebonite dust in compounding the ebonite. 
During the vear, work was done on the use of reclaimed 
rubber for the partial replacement of new rubber ; this 
is stated to be the first systematic study ever made 
of this subject. A further inve-tigation has dealt 
with the use of synthetic rubbers for making electrical 
ebonite. The question of how far it is possible to 
eliminate defective mica plates by visual inspection 
before use in quantity production has been investi- 
gated, the conclusion being that visual inspection would 
result in a substantial reduction in the percentage of 
defective capacitors. 

A programme of work concerned with the deter- 
mination of temperature conditions causing charring 
of the paper insulation of cables has been delayed by 
the difficulty in obtaining the necessary special thermo- 
couples for insertion in the conductors. Further 
work on the current rating of 33-kV buried cables 
drawn into ducts, which is to be carried out in the 
neighbourhood of Earley Power Station, has also 
been delayed as the circuit concerred had not been 
loaded. In connection with the electrolytic corrosion 
of water mains, arrangements have been made with 
the Institution of Civil Engineers under which twelve 
water companies have undertaken to notify suspected 
cases of damage. In the sphere of electric control 
apparatus, further study has been made of the use of 
different materials for arc extinction in the hard gas 
switch. It has been found possible to rate materials 
in order of merit with some understanding of the 
reasons for this rating. The whole question of the 
field of future switchgear research has been reviewed 
and specific recommendations have been made on the 
size and type of heavy testing equipment to be installed 
at Leatherhead. 

Investigations bearing on steam-power plant and 
condensers have been continued. The equations for 
plastic flow and creep under general stress for a 0-17 per 
cent. carbon steel have been established and the final 
stage in the comparison of various short-time creep 
limits and long-time creep properties of molybdenum 
steel has been reached. A series of tests has been 
carried out to determine whether failure in high- 
temperature creep tests occurs at an earlier period in 
steam than in tests in air at atmospheric pressure, or 
in vacuum. These have shown that steam somewhat 
accelerates failure in high-stress tests. Additional 
tests in hydrogen showed a more active attack. Appa- 
ratus has been constructed to study the creep behaviour 
of superheater tubes under internal pressures of 
1,000 Ib. per square inch at 950 deg. F. The work on 
steam condensers has included fundamental investiga- 
tions concerned with the varying corrosive properties 
of sea water and of the mechanism by which the 
presence of sulphur compounds of organic origin in 
very small amounts leads to abnormal corrosive pro- 
perties. Further research has been carried out on the 
corrosion resistance of special copper-nickel-iron alloys, 
but the report on the matter has not yet been released 
by the Admiralty. 

It was not possible during the year to extend the 
tests on telephone interference which have been carried 
out on the Euston-Watford electrified line, but it is 
hoped to continue the work shortly. In the mean- 
time a new type of harmonic analyser has been deve- 
loped, more suitable than previous models for the con- 
ditions under which the tests must be carried out. In 
the sphere of radio interference, work has been resumed 
on @ national scale and a committee of the Institution 
of Electrical Engineers has been set up to advise the 
Postmaster General on policy in relation to Government 
action. A careful examination by the Association of 
the principles of measurement has revealed the inter- 
relation between band-width, integration method, 
output-meter response and overload capacity for 
various types of interference and it is considered that 
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knowledge of the determining factors may now be 


adequate to specify measuring equipment in sufficient | 
detail for its performance to be confidently predicted. | 


Investigations of gas-discharge lamps and the high- 
frequency properties of wiring systems have been put 
in hand. 

The work on sheet steel for electrical purposes has 
continued at Cambridge under the direction of Sir 
Lawrence Bragg. It is fundamentally concerned with 
factors relevant to the production of low-loss sheet. 
The investigations have suggested that the usual method 
of separation of hysteresis and eddy-current losses is not 
always permissible. One aspect of the work concerns 
the dependence of hysteresis loss on the crystal orien- 
tation with respect to the magnetising field. At 
Sheffield, work under Professor Sucksmith has resulted 
in the development of a method of determining the 


magnetic constants of short specimens with smail | 


length-diameter ratios. This has enabled the coercive 
field of the alloy Cu,FeNi, with time of heat treatment 
to be determined. A report is in preparation on the 
capacitor transformer, the special! feature of which is its 
suitability for abstracting small amounts of power from 
relatively high-voltage systems. The idea of such a 
use is not new, but it has not been followed up owing 
to the high regulation which normally results, but as 
this is purely a circuit problem it is felt that it should 
be capable of solution. 

The work on surge phenomena included an attempt, 
made at the suggestion of the Central Electricity Board, 
to record the conditions on a 132-kV system continn- 
ously with a view to ascertaining the frequency and 
magnitude of transient over-voltages. The apparatus 
used per phase consisted of a transient recorder fitted 
with a recording camera, one potential divider suitable 
for a voltage of 76 kV to earth, and the necessary trip- 
ping circuit to ensure the recording of any voltage in 
excess of a predetermined value. At the start of the 
investigation, spark gaps were used for tripping pur- 
poses, but as it is known that such gaps are likely to 
become insensitive after long periods of inactivity ; 
hand tripping was resorted to at regular intervals, 
Later a new tripping circuit employing thyratrons 
instead of spark gaps was developed. No records of 
appreciable pa hn OB were obtained and as this 
may have been due to the particular site selected for 
the observations, the investigation may be continued 
at an alternative site. 

The somewhat easier conditions towards the end of 
the war permitted more attention to be given to the 
subject of rural electrification and a field station was 
arranged for at Shinfield Green, near Reading. The 
necessary building is now in course of erection. Among 
the subjects under investigation in this sphere is the 
possibility of constructing a grain conveyor for use on 
farms employing low-powered electrically-driven units. 
The possibility of modifying farm grain-drying tech- 
nique so as to enable all-electric operation to be com- 
bined with lower load demands is also being investi- 
gated. Further work has covered the analysis of wind 
conditions in several representative areas from the 
point of view of the use of small-power wind-driven 
generators. Among the researches which fall into the 
unclassified group is one concerned with a proposed 
method of storing electrical energy in a hydrogen- 
oxygen fuel coll, the gases being formed by a reversed 
electrolytic process. Further laboratory work is 
necessary before any development of this idea can be 
undertaken. 





INSTITUTE OF ROAD TRANSPORT ENGINEERS.—The 
fifth lecture of the inaugural session of the Institute of 
Road Transport Engineers will be delivered by Mr. W. A. 
Bevis on the subject of ‘‘ Electrical Equipment for Road- 
Transport Vehicles,’ at 6 p.m., on Tuesday, February 26, 
at the Royal Society of Arts, John Adam-street, Adelphi, 
London, W.C.2. 


SINTERED METALLIC POWDERS 
FOR ELECTRICAL CONTACTS.* 


UNTIL comparatively recently, problems of electrical 
contacts were seldom dealt with from a theoretical 
standpoint and the detailed examination of these pro. 
blems has been undertaken only as a result of the 
great developments in switchgear design during the 
last decade. The exacting requirements which circuit. 
breakers are now expected to meet are likely to be 
facilitated by the development of sintered metallic 
powders for the manufacture of the switch-contacts, 
The numerous questions which synthetic material of 
this kind has raised could only have been solved fully 
on the basis of theoretical electronic research work 
| carried out during the pat few year:. 
| Electrical contacts have to fulfil very stringent 
| requirements due to the heating, the sparking which 
|occurs at make and break, and the wear due to 
| mechanical friction, An examination of contacts 
| which have been kept in service for long periods shows 
| that a transportation of the contact material from one 
| pole to the other takes place, and this transfer is due 
| to the sparking across the contact opening which may 
| be developed as follows: Firstly, as an electric arc. 
| Observations show that for the initiation of an are, a 
pressure of at least 10 volts to 20 volts direct current 
and a current strength of at least 0-2 to 2 amperes are 
required. Secondly, as a glow discharge. This effect 
can exist with very small currents, but a pressure not 
less than 300 volts is necessary to produce it. Thirdly, 
as a cold electronic discharge. This phenomenon 
| appears when the contact opening is very small and 
| the electric field strength is very large. Since the 
importance of the glow discharge and the cold elec. 
tronic discharge is quite insignificant in comparison 
with the effects of an arc, only the latter will be con. 
sidered here. 





TABLE I. 


Graphite. Cu. | Mo. | Ni. | Pb. 





emai 
Volts. Ag. | W. | Brass 
| 





' ! | ' ; 
23 | ' 12-5 
50 | 14 
110 ‘7 | 1-8 
220 “ll 5) 1-4 


0-7 
O-4 


7 
6 
“4 0:3 


It has been pointed out already that the opening 
and closing of a switch can only cause an arc when 
the pressure is at least from 10 volts to 20 volts, and 
the current is not less than from 0-2 ampere to 2 
amperes. It is possible, in fact, to break a circuit 
without the appearance of any visible arc. If for 
given air temperature and humidity, a certain type 
of contact is operated, the question arises whether 
spark will dovdey when the circuit is broken and this 
is primarily a question of the current strength. For 
each value of the pressure there is a definite current 
value, viz., the limiting current value, for which the 
current can be interrupted without forming an arc. 
This current value depends, to a great extent, on the 
contact material, the temperature and the surface 
quality. In Fig. 1 are shown the limiting current 
values for silver and tungsten, and Table I gives the 
limiting current values for graphite and for various 
metals. It will be seen that, for a pressure of 50 volts, 
an are is not developed between tungsten contacts 
until the current strength is about four times that of 
the current, which, for the same pressure, causes an 
arc between silver contacts. An i of tempera- 
ture at the contacts, lowers the limiting current value 











* Translation of article by Heinz H. Hauser, of New 
York, published in the Bulletin. Association Suisse des 
Electriciens, January 28, 1942. 
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~ | longer arc produces copious ionisation of the gas and 
: |gives rise to heavy vaporisation at the cathode. 
| According to these results, the vaporisation of the 
| contact material depends upon the speed at which the 
| switch opens, that is, whether the loss of material is 
| from the anode or cathode. The transport of material 
| depends, on the one hand, on the electrical charac- 
teristics of the arc, and, on the other hand, is to a 
| large extent a function of the physical properties of 
| the contact material. The causes which promote the 
| transportation of contact material are most easily 
defined by the expressions (5), (6) and (7), viz., 
Gog > oe iss aw 
|when G is the quantity of the transported metal, 


Number of Breaks 














< 
i 
E q is the quantity of electricity which passes in the 
r spark, and I is the loss of mass in milligrammes per 
3 coulomb. The factor [ depends upon the form of 
ye the aeenet, but primarily it is a characteristic of the 
j —_— 50V, material of which the contact is composed. Experi- 
: ite 2 ments show that the loss of weight comuier ea 
5 Qe the increase of the atomic volume of the contact metal, 
sn _— but decreases as the hardness of the contact metal 
7 N0Y. increases. The contact material should, therefore, be 
220V; __—}—__|__ of the greatest possible hardness, not only in order to 
‘Weepace, | satisfy the mechanical requirements, but also for the 
i purpose of diminishing the transport of material due 
” Pan AEM - . Plas ¢ nae ai ” " “ef rt ort a a > comprehensive empirical formula 
(e60s£) . (per of Co ) Bead... ENGINFERING® giving the loss of weight is 
r=K, Ye ys : (6) 
for a given material, because the electron emission | be expressed as VA 
Pea ny the car sane pg tes bone way i eh A (2) | Where V, is the characteristic pressure of the are, 
rmation of an arc is promoted. er, an oxide .” : ‘ . a i : A P 
ili av V, is the atomic volume, that is, _———, A is the 
Duets the iatting coment rales," “T° 874 *° | where L is the Wiedemann-Franz constant, y the | °* ’ densit 
Reduction of the heating of a contact is obtained electrical conductivity, A the thermal conductivity, | weight of the atom, A is the Brinell hardness, and 
primarily by employing appropriate dimensions and and T the absolute temperature. K, is a constant which depends, among other things, 
the use of material of the highest possible electrical | Again, the heat conductivity A of the contact metal, | on the shape of the contacts. 
and thermal conductivities, and the conductivity is which plays a very important part in the satisfactory The quaainy ¢ = eapecenen ©) is the amount ot 
i operation of a switch, may be calculated from the | electricity which passes during the time for which the 


dependent upon the number of free electrons which the 
material contains. It is of interest to note here that 
electrons can also be released by means of energy 
supplied from an external source, as, for example, by 
irradiation with ultra-violet rays, and in this way it 
has been found possible to endow with conducting 
properties, diamond and zine blend (zinc sulphide), 
which are normally non-conducting. 

The electrical conductivity y can be derived from 
the expression 


e2 
Ysa WM: i. - ; ty 
where e is the charge of an electron, m its mass, v the 
mean speed, | the mean free path, and n,jy. the effective 
number of electrons. The mean free path / in a metal 
can be calculated by the principles of wave mechanics, 
and is a function of the temperature (thermal motion 
in the atom lattice), the degree of mechanical treatment 
(deformation of the crystal lattice) and the purity of 
the metal (absence of foreign substances in the atom 
lattice). 

Since the middle of the Nineteenth Century, it has 
been known that an intimate relationship exists 
between the heat conductivity and the electrical 
conductivity of a metal and this relationship may now 


expression 


| are persists and can be calculated from the relationship 
A= Gude Neff- l, . . . (3) | ; 
the other eymbols having been defined above. Substi- | the contacts, I, amperes is the arc current, v cm. per 
tuting equations (1) and (3) in (2), it is found that second is the speed at which the contacts separate, 
| The current strength I, of the arc is a measure of 
' the transport of material in the arc, and this, in turn, 
In this way, the relationship between the electrical | material. With a purely ohmic load in the circuit, 
and thermal conductivities is obtained. Whereas L| the arc current I, is related to the current I in the 
differences appear in the values of L for alloys. In E—V 
the case of the sintered metallic powders previously I, = I—" s ‘ . (8) 
and thermal conductivities is such that the constant| Table II, page 190, gives a survey of the characteristic 
L for these substances has high values which are | pressures of the arc, together with the loss of weight for 
As previously mentioned, sparking at the switch| Since the object is to keep the transport of material 
contacts is accompanied by the transport of. material | between the contacts as small as possible, advantage 
that, with a short contact opening, the rapidly moving | arc and the current as small as possible, In many 
primary electrons arrive at the anode and produce a| cases, quenching condensers are connected in parallel 








| 
wk?T E 
= 9 = K, El, 7 . . (7) 
where k is Boltzmann’s constant (i.e., the gas constant), where E volts is the e.m.f. in the circuit containing 
and K, is a constant. 
A a ( k\? 
L = yT = 3 (~) . . (4) 

“ is a function of the physical properties of the contact 
has somewhat similar values for all metals, marked | circuit when the contacts are closed, by the equation 
referred to, the relationship between the electrical E 
favourable for the satisfactory operation of contacts. | various contact materials. 
from one contact to another. It has been established | is taken of every expedient which is likely to keep the 
strong vaporisation of the anode surface, whereas a| with the switch while in other cases spark-quenching 
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devices are used, such as oil or compressed air. In 
all cases, however, efforts are made to employ the 
material which has the most suitable physical charac- 
teristics in order to increase the reliability and life of the 
switch. 

The contact material must be able to withstand 
very exacting requirements and this implies that the 
material must possess a variety of physical characteris- 
tics which are not all found together in any pure metal : 
above all, great hardness and good electrical conduc- 
tivity are essential. Apart from contacts used for 
special tests and made of platinum or platinum-iridium 








TaBLeE II. 
Characteristic * Specific Loss 
Material. Arc. Pressure of Weight. 
Vo, volts. Mg. per Coulomb. 

! 
Carbon... 18 | 0-0013 
Aluminium 14 0-014 
Nickel 14 0-02 
Copper... 12-3 0-045 
Molybdenum +f 17 0-01 
Silver a ve -+| 11-5 | 0-17 
Tulieien 0-5. -o} 16 0-07 
Platinum .. a a 16 0-13 





to prevent oxidisation, there remain, in general, two 
groups of metals which come under consideration for 
contacts, viz., the group which comprises hard metals 
(typical representatives being tungsten and molyb- 
denum), and the group of good conducting metals, 
typical representatives being copper and silver. Table 
IIL gives the main characteristics of representative 
metals used for the manufacture of electrical contacts. 

Table III shows that, when using pure metals, the 
only choice is between great hardness and good elec- 
trical conductivity. For practical purposes, however, 
there is no pure metal which combines both of these 
characteristics to a sufficiently great extent. Sintered 
powders of the four metals of which the properties are 
given in Table III, exhibit the important feature that 
the conductivities (thermal and electrical) do not have 
a, linear relationship between the individual metal 
components. It was only when sintered metals were 
developed that it became possible to produce contact 
materials which would combine the properties of great 
hardness and good electrical conductivity and the 
further development in the United States of these 
remarkable substances is awaited with interest. 

These synthetic substances consist of powders of 
tungsten, molybdenum, or similar hard metals which 
by compression and sintering are combined with 
powders of copper, silver, or similarly good conducting 
metals. Various proportions of the combinations, as 
well as different degrees of compression and heat 
treatment, provide a complete range of physical pro- 
perties which cannot be attained in any other way. 
Fig. 2, on page 188, shows the relationship between the 
Brinell hardness and the electrical conductivity for sin- 
tered tungsten: silver. The electrical conductivity is 
given as a percentage of the conductivity of standard 
copper and it is desirable to emphasise here that the 
conductivity, hardness and density of the individual 
metals is no guide to what the corresponding properties 
of the sintered mixture will be. 














Taste III. 
| | 
Tungs- | Molyb- | | 
ten. denum. Copper. | Silver. 
| | 
| 
Specific weight, gm. per | 
cub. em. fot aed | Oe 8-9 | 10-5 
Electrical conductivity, | 
siemens per m. per | | | | 
mm. - ..  ../ 18 | 17-5 | 58 | 61-5 
Specific resistance, mi- | } | 
crohms perm. cube..| 5-51 | 5-7 | 1-72 1-62 
Thermal conductivity, | 
calorie per deg. C., per | | 
8q. em. per sec. ..| 0-38] 0-35 | 0-92 | 0-97 
Brinel! hardness, kg. per | | | 
sq. mm. a 290 147 | 32 | 30 
Melting point, deg. C. 3380 2620 1083 | 960 
' 








Figs. 3, 4 and 5, page 189, show the microstructure of 
different mixtures which are suitable for use as electrical 
contact material. Fig. 3 refers to a typical sintered 
molybdenum-silver mixture, Fig. 4, to a sintered tung- 
sten-silver mixture, and Fig. 5 to sintered tungsten- 
copper, all of which are suitable for switch contacts 
which have to interrupt 100,000 amperes without 
damage. The mixture of Fig. 5 is remarkable in many 
ways and possesses such a high density (17 gm. per cubic 
centimetre) that it is completely impenetrable to the 
whole range of radiation emitted by radium. In spite 
of its high density and great hardness, this synthetic 
material is easily machined and, although it is produced 
from metallic powders, has a tensile strength of about 
pee kg. per square centimetre (26 tons per square 
inch). 

The good mechanical properties—above all the great 
hardness—of sintered-metallic powders permit a high 
pressure to be applied without causing damage to the 


surfaces of the contacts. This possibility of using 
high mechanical pressure results in an appreciable 
reduction of the contact resistance and consequently in 
the heat developed at the contact surfaces. The rela- 
tionship between the contact pressure and the contact 
resistance is given by the expression 
_~RF*=C - (9) 

where R is the contact resistance, F the mechanical 
pressure at the contact, n an exponent, and C a con- 
stant. 

The exponent » depends only slightly on the nature 
of the material, but to a great extent on its condition, 
and, above all, on the shape of the contacts. Windred 
has conducted experiments on the relationship between 
the pressure and the contact resistance and has found 
that the index n can have values ranging from 0-5 to 
2-0, and in his treatment he gives proposed values for 
the constant C. 

The behaviour of the sintered powder materials with 
respect to the limiting current values is similar to that 
of pure metals. Tests have shown that the limiting 
current strength for contacts of sintered molybdenum- 
silver lies within the limits given in Table I for solid 
molybdenum and silver. The limiting current curve 
for contacts of sintered tungsten-silver is shown in 
Fig. 6, page 189, the abscisse giving the conductivity as 
a percentage of that of standard copper. The corres- 
ponding relationship of the limiting current and the 
hardness of the material can be found by reference to 
Fig. 2. It is seen from Fig. 6 that when sintered tung- 
sten-silver is used no contact spark occurs, even in those 
cases in which, according to Table I, a spark would have 
occurred much earlier with a silver or copper contact. 

The temperature rise for sintered-powder contacts 
follows the same relationships as holds for pure metals. 
J. Slepian has given the following approximate formula 
relating the temperature rise T, for contacts which are 
small compared with the connecting leads : 

v? 
Ts 33-5 x p X A’ 
where V is the voltage across the contacts, p the resist- 
ance, and A the thermal conductivity. 
From expression (10) it is seen that the temperature 
rise is inversely proportional to the electrical and 
thermal conductivities of the material. Taking 
equations (1) and (3) into account, the temperature 
rise is also seen to be a function of the physical properties 
of the electrons of the constituent metals. 
The heating, resistance to burning, transportation 
of material in the sparks, and the hardness of the 


TABLE IV. 


(10) 














Molyb- 
—— denum- | Tungsten-Silver. | Tungsten-Copper. 
Silver. 
Density, gm. | 
r cub. cm. .. 10 13-2 15-2 | 16-4 17-2 
lec. conduc- } 
tivity (as per- | | | 
centage of stan- i i | 
dard copper) 50 59 ss f+ 25 20 
Brinel] hardness | 125-135 110 130 | 190-205 | 245-300 








material, determine the life of the contacts. Windred 
has investigated the problem of the life of the contacts 
which Meyer had dealt with earlier. Fig. 7, page 189, 
compares the life of contacts of sintered tungsten- 
copper (curve 6) with contacts of pure copper (curve a) : 
the ordinates give the number of times the switch was 
operated, and the abscisse give the electrical load on 
the contacts. For these tests, both contacts were used 
in oil switches of identical construction and were sub- 
jected to identical conditions. Fig. 7 shows that the life 
of the sintered material is about four times that of 
copper contacts. This result is associated with small 
mechanical wear of the former owing to its great hard- 
ness and also with the good thermal conductivity of the 
material; a further factor of considerable importance 
is the low velocity of tungsten vapour as compared with 
that of copper. 

The values given in Table IV for the properties of 
various sintered contact materials may be taken as 
representative. Actually, it is possible to produce 
sintered contact materials from hard metal powder 
and powder of a good conducting material, with a 
density ranging from 9-5 to 17-2 gm. per cubic centi- 
metre, with any hardness from 60 to 300 on the Brinell 
scale, and with an electrical conductivity as high as 
75 per cent. of that of standard copper. These physical 
characteristics are sufficient to explain the value of 
such material for the manufacture of electrical contacts. 





STAINLESS-STEEL TUBES FOR Foop INDUsTRY.—What 
are believed to be the largest diameter seamless austenitic 
stainless-steel tubes produced by the piercing and drawing 
process have just been completed for the food industry 
at the Chesterfield Tube Works, Derbyshire, of Tube 
Investments, Limited. The tubes are 14 in. in outside 





diameter, + in. thick and upwards of 20 ft. in length. 
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HOT-STRENGTH CHARACTER. 
ISTICS OF MOULDING SANDs.* 


By Dr. W. Davis, M.Sc., F.G.S., and Dr. W. J. § 
F.R.LC. 


In recent years, investigators in the United States 
have paid attention to the strength of moulding 
materials at temperatures comparable with those at. 
tained in steel casting. Dunbeckt has given a brief 
aceount of the hot-strength characteristics of Western 
and Southern bentonites, and of Ohio fireclay: he 
showed that certain fireclay-Western bentonite mix. 
tures have a higher hot strength than either of the two 
constituents, especially around 1,000 deg. C. Dieter: 
and Curtist have shown that the addition of silica 
flour to a moulding sand increases its hot strength 
considerably. The first of our investigation has 
been concerned with the hot-strength characteristics of 
various clay bonds in relation to their mineralogical 
constitution. The hot-strength characteristics of 
various clays were determined when used with Chelford 
sand to form a synthetic moulding sand. In addition, 
the hot-strength characteristics of several naturally. 
bonded moulding sands were investigated. 5 

Two types of compression machine were employed. 
The first was a lever-loading machine, in which the load 
was transmitted to the test-piece through a lever having 
a 4:1 ratio by a screw resting on a spring balance. 
The second was a modified Ridsdale hydraulic compres. 
sion machine, in which the pillars were replaced by 
others arranged to carry the furnace. Two machines 
were found necessary owing to the wide variation in 
magnitude of-the hot strength over the range of 
temperature employed. The lever machine was 
employed for strengths of up to 400 Ib. per square inch, 
while the hydraulic machine was used for strengths of 
above 250 lb. per square inch. The lever-loading 
machine is shown in Fig. 1, opposite; it consists of 
two pieces of angle steel bolted together to form the 
lever with a fulcrum a of hardened steel fixed to this lever 
and resting in notches in a piece of hardened steel 
attached to the Asbestolite-covered base 6 of the 
machine. A socket supporting a block of refractory 
material is attached to the lever a short distance 
from the fulcrum, and forms the lower compression 
plate c of the machine. In the end of the lever on the 
same side as the socket is a nut through which a 
screw, fitted with a handle d, passes and rests on a 
spring balance reading to 112 lb. A counterpoise ¢ 
is fitted to the other end of the lever, so that it is 
almost in balance. A B.C.I.R.A. (British Cast-Iron 
Research Association) test-piece (20256 in. « 1-128 in.) 
rests on the refractory block. A second refractory 
block of fritted Aloxite (j, Fig. 2), rests on the test-piece. 


REES, 


.Above this block is the upper compression plate, 


carried on a screw f fitted with a handle; this screw 
passes through a cross-piece attached to two pillars g 
bolted to the base of the machine. These pillars 
carry the furnace hf, and are long enough to permit the 
furnace to be raised for the insertion and removal 
of the test-piece. A section through the furnace is 
shown in Fig. 2, c being the lower compression block, 
j the upper compression block, f the clamping screw, 
k the furnace wall, / the insulating brick, and m a 
sheet-steel case, 

The modified Ridsdale machine is shown in Fig. 3. 
The four pillars of the original machine were replaced 
by two steel pillars 27 in. to 30 in. high, 1 in. in diameter, 
fixed at the diagonally opposite corners of the base. 
These pillars serve the same purpose as those in the lever 
machine, i.e., they carry the furnace a and the screw 
with the upper compression plate b. The lower plate, 
comprising a socket c and refractory block, was clamped 
to the piston of the Ridsdale machine ; an asbestos disc 
d was interposed between the socket and the piston, 
so as to avoid heating the oil in the cylinder. Essen- 
tially this modified machine was similar in arrangement 
to the lever-loading machine, but the pressure was 
applied directly by the Ridsdale machine instead of 
by a spring b acting through a lever. In Fig. 3, 
e is a guide to prevent the rotation of the upper plate, 
f, the low-pressure dial, and g, the high-pressure dial. 
The refractory blocks were prepared from moistened 
mixtures of Aloxite, or carborundum, with 2 to 3 per 
cent. of bentonite. They were shaped by ramming 
in a split core box 1} in. in internal diameter, and, after 
drying slowly, they were fired at 1,550 deg. C. for 2 hours 
in a gas-fired furnace. The resulting blocks were well 
fritted and mechanically strong. 

The same furnace was used for both machines. The 
pillars of the machines passed through holes in the end- 
plates arranged so that the axis of the furnace coincided 
with the compression axis of the machine. The furnace 








* Paper published by authority of the Steel Castings 
Research Committee, to be presented at the forthcoming 
annual general meeting of the Iron and Steel Institute. 
Abridged. 

+ Proc. Inst. Brit. Foundrymen, vol. 
(1940-41). 

+ Foundry, vol. 69, page 58 (1941). 
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HOT STRENGTH OF MOULDING SANDS. 
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winding was built on the ‘ coiled-coil) ” principle, and 
was constructed from Brightray wire of No. 17 8.W.G., 
with an overall resistance of 19 ohms. The wire was 
made into a coil by winding round a }-in. diameter bar 
held in a lathe; this coil was then wrapped around a 
wood or cardboard former 2 in. in diameter. The 
winding was embedded in a paste of powdered silli- 
manite and water; it was found advisable to double 
the wire where it is exposed at the ends of the winding, 
so as to minimise oxidation in service. After drying 
slowly, the winding was placed in a muffle and the wood 
or cardboard former burnt out ; exposed wire on the 
inside of the winding was then coated with the silli- 
manite paste. After again drying slowly, the winding 
was baked once more in the muffle at 700 deg. to 
800 deg. C. A winding of this type reduces the tem- 
perature drop between the wire and the test-piece to a 
minimum and consequently the test-piece can be 
heated to a temperature close to the safe limit of the 
wire. As the winding is totally enclosed, oxidation is 
reduced to a minimum. The furnace must not be 
heated above 1,150 deg. C., or it will fail quickly. The 
furnace is heated by a single-phase transformer sup- 
plied from the 200-volt alternating-current mains. The 
transformer has tappings in 25-volt steps from 25 volts 
to 200 volts, with a maximum current of 10 amperes at 
any voltage. Lead-wire fuses were fitted on both sides 
of the transformer to avoid damage to it in case of 
mishap.* 
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Throughout the research, B.C.R.1.A. 
test-pieces were prepared by ramming 
under the standard A.F.A. (American 
Foundrymen’s Association) rammer ; 
five blows were given to each end of the core box, the 
blows being alternately on one end and the other. The 
test pieces were dried at 200 deg. C. in a Hearson thermo- 
statically-controlled oven. The B.C.I.R.A. test-piece 
(2-256 in. X 1-128 in.) was adopted in preference to the 
A.F.A. test-piece (2-0 in. x 2-0 in.), so that the tem- 
perature difference between the interior and exterior of 
the test-piece should be as low as possible. The methods 
of testing in the two machines differed only in minor 
details. A spare test-piece left over from a previous 
series of tests was placed in the furnace, together with 
the upper refractory block; the furnace was then 
raised to the required temperature and the voltage 
adjusted so that the temperature was steady. The 
temperature was measured by means of a platinum/ 
platinum-rhodium thermocouple level with the middle 
of the test-piece. The upper plate was raised by the 
screw to its highest position and the upper block 
removed to a sand tray. The furnace was then raised 
and the test-piece removed. A new test-piece was 
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meter) was imported into this country by Messrs. Hop- 
kinsons Limited, of Huddersfield. The maximum safe 
working temperature of this machine is some 200 deg. to 
250 deg. C. higher than that of the apparatus at Sheffield. 
Messrs. Hopkinsons kindly allowed us to use this machine 
in order both to compare results within the range of 
the Sheffield apparatus and to extend our investiga- 
tions to higher temperatures. Reasonably good agree- 
ment was found between results obtained with the two 
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inserted and the furnace lowered. The upper block was 
replaced and the time noted. The upper plate was 
then screwed down, care being taken to see that it 
rested squarely on the upper block; in the lever 
machine, the screw over the compression balance had 
to be adjusted slightly to achieve this. After a speci- 
fied time, the test-piece was crushed by raising the 
lower plate, either by pumping up the piston of the 
Ridsdale machine or by turning the screw above the 
compression balance in the lever machine. It was 
found desirable to fit a tinplate tray (not shown in 
Figs. 1, 2 and 3) just below the lower block, so as to 
catch the fragments of the test-piece when the furnace 
was raised to insert a fresh test-piece. 

Both time and temperature are involved in the 
expression of hot strength, as there is a considerable 
lag before the test-piece is heated throughout. If a 
test-piece is crushed after waiting for, say, half a 
minute, its interior is still cold and the strength is 
only slightly higher than that of an unheated test-piece. 
As the period of heating is increased, the test-piece is 
heated more thoroughly and the strength increases. 
Consequently, the hot-strength characteristics of a 
moulding material are conveniently represented by 
contour graphs, indicating the temperature, the time 
of heating, and the hot strength simultaneously. In 
the upper diagram in Fig. 4, curves are drawn for 
various periods of heating to show the relationship of 
hot strength to temperature for a synthetic moulding 
sand, consisting of Chelford sand bonded with 5 per 
cent. of Fulbond No. 1 with 2-5 per cent. moisture. 
In all these curves the hot strength increases with rise 
of temperature to a maximum value and then 
decreases sharply. 

The lower diagram in Fig. 4, which is derived from the 
upper, shows the hot strength as contours in relation 
to temperature and time of heating; thus the contour 
for 150 lb. per square inch shows that the test-piece 
will attain this hot strength if heated for 20 minutes 
at 650 deg. C. or for 5 minutes at 850 deg. C. The 
peak value of more than 300 Ib. per square inch is 
attained for only a limited range of temperature, 
and after a certain period of heating ; in this instance, 
the peak value is attained at 925 deg. C. after heating 








* After the present investigation had been almost 
completed, a Dietert hot-strength machine (or dilato- 


sets of apparatus ; the extended results are included in 
this paper. 





for 12 minutes, and at a slightly lower temperature if 
the period of heating is increased. 
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Three principal groups of clay minerals have been 
recognised by clay mineralogists. They are the 
kaolinite, montmorillonite, and secondary mica (includ- 
ing illite) groups. The structural unit of the kaolinite 
group is composed of a layer of hydrated alumina 
(gibbsite) attached to a silica layer and is known as 
the kaolinite unit; china clay, ball clays, and true 
fireclays are composed principally of kaolinite. The 
structural unit of the montmorillonite and secondary 
mica groups is composed of one gibbsite layer between 
two silica layers; montmorillonite is the principal 
constituent of fuller’s earth and bentonite, while the 
secondary micas form the typical bond of the “ rotten- 
rock’ moulding sands of Durham and the Midland 
Valley of Scotland. 

The hot-strength characteristics of three mont- 
morillonite clays were determined ; the clays were :— 
Wyoming bentonite, composed mainly of sodium mont- 
morillonite ; Fulbond No. 1, fuller’s earth composed 
mainly of calcium montmorillonite; and Fulbond 
No. 3, similar to Fulbond No. 1, but treated with 
sodium carbonate to convert the calcium montmoril- 
lonite to sodium montmorillonite. In each case, 
Chelford sand was bonded with 5-0 per cent. of one 
of these clays and either 2-5 per cent. or 5-0 per cent. 
of moisture. The curves for Wyoming bentonite are 
shown in Figs. 5 and 6, on page 191, depicting the 
hot-strength characteristics of Chelford sand bonded 
with 5 per cent. of bentonite, Fig. 5 at 2-5 per cent., 
and Fig. 6 at 5-0 per cent. moisture. It will be seen 
that the peak hot strength is attained at 950 deg. C. 
and that the temperature at which the peak strength 
is reached is but slightly affected by the original 
moisture content of the test-pieces. The hot strength 
is increased by increasing the original moisture con- 
tent. The curves for Fulbond No. 1 are shown in 
Figs. 7 and 8, depicting the hot-strength characteristics 
of Chelford sand bonded with 5 per cent. of Fulbond 
No. 1, Fig. 7 at 2-5 per cent. and Fig. 8 at 5 per cent. 
of original moisture. The peak hot strength is attained 
at 875 deg. to 925 deg: C., depending on the moisture 
content and, in the case of the drier mix, on the period 
of heating. The hot strength is increased slightly by 
increasing the original moisture content. The curves 
for Fulbond. No. 3 are closely similar to those for 
Fulbond No. 1. 

The hot-strength characteristics of two naturally 
bonded, crushed sandstones were determined; they 
were :—“ Rotten-rock” moulding sand from Viewly 
Hill Quarry, Tow Law, Co. Durham, and Mansfield 
moulding sand. Both these moulding sands are pre- 
pared by crushing and milling soft sandstones. Both 
are naturally bonded by secondary mica; in the 
Tow Law sand, this is of the hydrobiotite type, while 
in the Mansfield sand it is of the sericite type. The 
curves for the Tow Law sand showed that the peak 
hot strength is attained at 1,000 deg. C. and that the 
peak hot strength is increased by increasing the original 
moisture content. The curves for the Mansfield sand 
are similar to those for Tow Law sand, but the 
peak hot strength is ed at 975 deg. C. 

Owing to the femperature limit of the furnace, it 
was not possible to investigate the hot-strength charac- 
teristics of the kaolinite clays completely. The clays 
examined were :—china clay, powdered ball clay, 
and powdered aluminous fireclay. In each case, 
Chelford sand was bonded with 7-5 per cent. of the 
clay and 3-5 per cent. moisture. The china clay mix 
(Fig. 9) attained its peak hot strength at 1,250 deg. C., 
while the mixes bonded with ball clay and fireclay 
attained their peak hot strengths at 1,140 deg. C. This 
is to be expected, for the ball clay and fireclay contain 
sericite as well as kaolinite, while the china clay is 
composed of almost pure kaolinite. 

Conclusions.—The data already obtained indicate 
that there are important differences in the behaviour 
of clay bonds at high temperatures. The montmoril- 
lonite and secondary mica clays, having similar atomic 
structures, attain their peak hot strengths at 900 deg. 
to 1,000 deg. C.; above 1,100 deg. C. their hot strength 
is quite low. The kaolinite clays, on the other hand, 
attain their peak hot strength at temperatures above 
1,150 deg. C. These differences are in accord with 
foundry practice. Moulds for large castings are usually 
prepared from materials containing a considerable 
proportion of fireclay, ¢.g., “compo.” Furthermore, 
compo is frequently employed in smaller moulds at 
those points where the wash of molten metal is most 
severe, as, for instance, in the vicinity of the runner. 





RECIPROCATING PUMP PATENT: ERRATUM.—In “ En- 
gineering ’’ Illustrated Patent Record, on page 144, 
ante, we gave particulars of Patent No. 571,859, relating 
to a reciprocating pump. The firm concerned, Messrs. 
Greenwood and Batley, Limited, Albion Works, Leeds, 
inform us that the spelling of their managing director’s 
name, as given at the head of our abstract, was incorrect. 
This should be J. OC. M. Maclagan and not MacLaglan, as 
printed. We regret the error. 
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ELECTRICAL APPARATUS. 


571,992. Meter Overload Protection. V. A. Sheridan, 
of Hendon. (1 Fig.) January 21, 1944.—The invention 
is an overload protection device for ammeters and volt- 
meters which does not require manual resetting. The 
moving coil 2 is connected to the terminals of the instru- 
ment by leads, one of which includes a pair of spring 
contacts 7 and 8 normally held in the closed position. 
A relay coil 10 opens the contacts, and is connected 
at its mid-point with one pole of a dry cell 11. The 
ends of the coil 10 are connected to a pair of auxiliary 
contacts 14 and 15 located at each limit of travel of the 
pointer, which is itself connected by a flexible lead with 
the other pole of the cell 11. The auxiliary contacts 
are in the form of metal sleeves carried on and insulated 
from spring blades fixed to the mechanical stops 19. 
A holding relay coil 20 acts upon the moving contact 8 
in the same sense as the first relay coil 10, and is connected 
at one end to one terminal of the instrument and at the 
other end to a fixed contact 21 with which the contact 8 
engages as soon as it is moved up the first relay coil 10. 

















(371,902) 


An indicator lamp 22 lights up when the contacts 7, 8 
are opened. In operation, if the current through the 
instrument exceeds the safe maximum, the pointer 
strikes the auxiliary contact 15 and the corresponding 
half of the relay coil 10 is energised to open the contacts 
7, 8 in the circuit of the moving coil 2 and close the 
circuit from the terminals of the instrument to the 
holding relay coil 20. The latter is energised by the 
overload current to hold these contacts closed until the 
overload is removed. Should the supply polarity be 
reversed, the pointer moves to its other extreme position 
and engages the other auxiliary contact 14, with similar 
results. The other half of the first relay coil 10 is 
energised so that the polarity will be opposite to that 
previously produced in order to correspond to the 
reversed direction of flow. Each time the moving coil is 
disconnected the indicator lamp 22 lights up. (Accepted 
September 18, 1945.) 


FURNACE APPARATUS. 


572,013. Ashpit Conveyor. John Thompson (Wol- 
verhampton), Limited, and G. P. Williams, of Wolver- 
hampton. (3 Figs.) September 10, 1943.—The con- 
veyor is of the endless-belt type, in which a portion of 
the belt is bent to a trough section where it passes 
through a tank containing water. Such arrangements are 
commonly used for quenching furnace ashes. Hitherto; 
it has been necessary to mount the tank upon a support 
above gfound level, so that clearance is obtained for the 
return run of the belt beneath the tank. The present 
invention avoids this necessity. The drawings show a 
conveyor for handling the ash from locomotives, and 
in this construction the part of the tank in which the 
belt operates is situated centrally between two railway 
tracks 13, 14. The tank is of concrete, and has a lower 
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portion of channel section, while the sides of the tank 
above the lower portion are sloped to present a hopper. 
like construction. The lower portion of the tank 
accommodates the lower run of the conveyor beli, The 
top of the tank has two L-sections, in each of which isa 
replaceable metal chute 16. The inner rails of the two 
tracks are supported on longitudinal beams 17 forming 
part of the tank-top structure, and centrally between 
the two tracks the structure has a triangular section 
longitudinal member 18. Between the members 17 ang 
18 is a grating 20. The ashes pass down into the lowey 
portion of the tank either through the chutes 16 o, 
through the grating 20 and fall on to the converging 
sides of the tank and thence on to the lower run of the 
belt. The belt itself is of flexible material and is normally 


the | flat. The greater part of the lower run is bent into q 


trough section by a pair of guide wheels near each 
end of the tank, the belt running along a metal channe] 24, 
This channel is in several lengths and is supported on 























(572.019) 

the bottom of the tank, each end section being recessed 
under the guide wheels. ~The sides of the channel are 
provided with deflector plates so that none of the ash 
passes between the raised sides of the belt and the sides 
of the channel. At one end, the tank termintes in a 
box-like structure having guide pulleys over which the 
belt is taken, the upper run 30 being supported on rollers 
beneath the triangular section 18 of the tank structure. 
At the opposite end is a second box-like structure 33 
(Fig. 2), in which the lower run of the belt, after leaving 
the guide wheels, passes upwards round a pulley 38 and 
then rearwards for a short distance. It then runs 
vertically downwards to pass under a secondary belt 41 
(Fig. 2) on to the upper run of which the ash drops from 
the pulley 38. The upper run of the belt 41 is inclined 
and is at right angles to the main belt. This secondary 
belt discharges into a hopper 45. The tank structure 
is strengthened by transverse walls 49 at intervals, these 
transverse walls extending between the converging sides 
of the tank and the parts 17 and 18. The edges of these 
walls are protected by rows of blue bricks 47 and the 
converging tank surfaces are also protected by a layer 48 
of blue bricks. (Accepted September 19, 1945.) 


INTERNAL-COMBUSTION ENGINES. 


572,080. Oil-Injection Nozzle. The Rover Company, 
Limited, of Kenilworth, and W. R. Boyle, of Chesford 
Grange. (2 Figs.) March 6, 1944.—The object of the 
invention is to provide a simple and convenient method 
of effecting the required dispersal of the oil fuel into 
fine spray on discharge from the nozzle of a solid-injection 
engine. The fuel-oil nozzle f is mounted on and dis- 
charges into the induction passage d of the engine. In 
multi-cylinder engines a separate nozzle is used for each 
cylinder, and each nozzle is mounted as near to the 
inlet of the cylinder as is convenient. Around the fuel 











nozzle f is arranged a gas nozzle h, which communicates 
through a valve i with one end of a pipe leading tg the 
exhaust pipe e of the engine, where the pressure is at 
all times sufficiently in excess of that in the induction 
Passage d to provide an effective flow of gas through 
the gas nozzle. The dispersal of the oil intermittently 
discharged through the fuel nozzle f from the pump is 
effected mainly by the stream of gas issuing from the 
gas nozzle h. The amount of exhaust gas returned in 
this way to the engine is, however, relatively small and 
insufficient to influence materially the combustion of 
the fuel. It may even have a beneficial effect. The fuel 
nozzle f is controlled by a non-return valve m. (Accepted 





September 21, 1946.) , 
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FLOATING DRYDOCKS FOR 
THE UNITED STATES NAVY. 


(Continued from page 147.) 


Tux type of drydock next in size to the Advance 
Base Sectional Docks, described in the previous 
article, is the Three-Piece Dock, also designated 
as YFD, indicating Yard Floating Dock. This 
type has been built with lifting capacities of 18,000 
tons, 15,000 tons and 14,000 tons. The docks consist 
of a long main centre section and two short end 
sections, the arrangement providing self-docking 
facilities. Self-docking of the centre section is 
accomplished by detaching the two end sections, 
submerging them, and floating them under the 





to 126 ft. A view showing one of them in service 
is given in Fig. 9, on this’ page, and Fig. 10 on 
page 194, shows one of the end sections being 
docked in the centre section. External and interior 
views of one of the centre sections during construc- 
tion are reproduced in Fig. 8 and Fig. 11, on page 194 
and a view of two of the end sections on the building 
slip is given in Fig. 16, on page 204. These Three- 
Piece Docks are mainly intended for operation 
moored to a pier or jetty at an established yard, as 
shown in Fig. 9, but most of them have been pro- 
vided also with Diesel-engine generating sets, 
making them independent of external sources of 
power for repair operations. These arrangements 
enabled many of them to be used in advanced bases 
where there were no shore facilities. Some of them 
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Fic. 9. THree-Prece Dock In SERVICE. 


ends of the pumped-out main section. The end 
sections are then pumped out and their increased 
buoyancy lifts the entire dock, exposing the bottom 
of the pontoons of the centre section for maintenance 
and repair work. Clearance between water level 


.and the bottom of the main section is only a few 


feet and work has to be carried out from low barges 
or floats. The end sections may be drydocked by 
detaching them, submerging the centre section, and 
floating the ends into position above the deck of 
the main section which is then raised. 

The docks are, in general, from 520 ft. to 540 ft. 
long over the keel blocks, and there are 35-ft. out- 
tiggers at each end. The centre section is about 
375 ft. long and the clearance between the wing 
walls, 90 ft. This dimension determines the length 
of the end sections, as these have to be turned 
through 90 deg. for docking in the main section. 
The overall width of these docks varies from 114 ft. 





have been towed for long distances with the end 
sections docked on the main section. Owing to the 
great expanse of exposed wing wall, they are difficult 
to handle in heavy weather, and there have been 
some losses, but these have been due to the parting 
of tow ropes and not to structural weakness in the 
docks themselves. For long tows, temporary huts 
are erected on the deck to provide additional 
accommodation for the transport crews. 

Many of these three-piece docks were built on 
the Atlantic and Gulf of Mexico coasts and were 
not intended for operation in the Pacific, but in 
the later stages of the war, when naval power was 
mainly concentrated against Japan, it became 
necessary to transfer many of them to that ocean. 
Adoption of the apparently obvious procedure of 
taking them through the Panama Canal appeared, 
at first sight, to be impossible. These docks vary 
in overall width from 114 ft. to 126 ft., and the 





Panama Canal locks are 110 ft. wide. The alter- 
native possibility of towing thenr round Cape Horn 
was far from attractive. It would have added 
several thousand miles to the length of the journey, 
and as, in the weather conditions likely to be met 
with, towing speed would have been reduced to 
about 4 knots, it would greatly have increased the 
time occupied. The submarine menace also could 
not be This difficulty introduced by 
the 110-ft. Panama Canal locks did not arise in 
the case of the advance base sectional docks, as the 
width of the sections of these docks did not exceed 
101 ft. 

The situation was dealt with, in the case of the 
three-piece docks, by the bold expedient of careen- 
ing the docks on to their beam ends and towing 
them in that position. The procedure adopted is 
illustrated in Figs. 13 to 15, on page 204. These 
show the 124-ft. wide centre section of an 18,000-ton 
dock. The first operation was the assembly of a 
series of Seabee pontoons on top of one of the 
wing walls. Seabee pontoons are 5 ft. by 5 ft. by 
7 ft. metal boxes, made of } in. and } in. plate, and 
of welded construction throughout. They were 
developed to form floating causeways‘and pontoon 
barges on which aircraft could be docked in the 
open sea. An illustrated account of the various 
uses and combinations of these pontoons has already 
appeared in these columns.* The assemblage of the 
pontoons on top of the wing wall is shown in Fig. 12, 
on page 195. They were connected together, and to 
the wall, by welded-on strips. Additional rigidity 
was provided for the main deck of the dock when in a 
vertical position by inclined braces connecting it 
to the top of the wing wall. When the dock was 
in the careened position, this main deck presented 
a large surface to the wind, as will be clear from 
Fig. 12. It was considered possible that, in the 
region in which the docks were being moved, very 
high winds might be encountered. 

Pipe connections were provided by means of 
which the Seabee pontoons could be filled with 
water or emptied, and, by filling them, sufficient 
weight was provided on the loaded wing wall to 
turn the dock over into the careened position. It 
will be clear that a carefully worked-out regime, 
in which the overturning moment was kept under 
control by filling and gradually emptying some of 
the pontoon compartments of he dock itself, was 
necessary, Otherwise the loaded Seabee pontoons 
might have taken control. An early stage in the 
operation, in which the do k has a small list, is 
shown in Fig. 13, and a later, more critical, stage in 
Fig. 14. The dock is shown floating vertically 
on its side in Fig. 15. This illustration shows it 
passing through the Culebra cut of the Panama 
Canal. In the careened position, the draught was 
only 10 ft. 6 in., and very careful control by the 
propelling tugs must have been necessary. The 
gantry cranes which operate on top of the wing 
walls and form part of the normal equipment 
of the dock, as well as all loose fittings, were, 
naturally, removed before the dock was turned 
over, but the Diesel engines and pumps of the 
power plant were left in place, after being shored to 
maintain them in position. When the canal 
passage had been completed, the dock was restored 
to its normal position by reversing the pontoon 
filling and emptying regime by which it had been 
turned over. It was brought to within 6 deg. of 
even keel in two hours. 

Designs for the three-piece docks were prepared 
by Frederic R. Harris, Incorporated, and by Con- 
struction Management, Incorporated, both of New 
York; the firms which, as mentioned in the previous 
article, were responsible for the designs of the 
advance base sectional docks. Credit for the 
successful navigation of the three-piece docks 
through the Panama Canal is shared between the 
officers of the Bureau of Yards and Docks and 
Frederic R. Harris, Incorporated, the latter firm 
preparing the plans for the work. The Pacific 
Bridge Company acted as consultants on the marine 
work and welding, the actual field work on the 
pontoon gear being carried out by a detachment of 
the ‘‘Seebees””’ (Construction Battalions) of the 
United States Navy. The three-piece dry docks 
are large enough to dock almost any type of merchant 





* ENGINEERING. vol. 158, page 167 (1944). 
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ship and most fighting ships up to cruiser size. 
As compared with the ‘sectional docks, they have 
the advantage of providing a rigid support under 
the greater part of the length of a ship, which may 
be of importance in naval vessels with high load 
concentrations under gun turrets. From the point 
of view of convenience in towing to distant stations, 
they are inferior to the sectional docks. 

The three-piece dry docks were built by a number 
of firms. Among these were the Chicago Bridge 
and Iron Company, who established yards at 
Eureka in California, on the Pacific Coast ; Morgan 
City in Louisiana, on the Gulf of Mexico; and 
Newburgh, in the State of New York, on the Atlantic 
coast. The normal business of the company is 
constructional “engineering, particularly the fabri- 
cation of large tanks, for which special welding 
arrangements have been developed. They have 
works at Chicago, Birmingham in Alabama, and 
Greenville near Pittsburg, and the docks were built 
of prefabricated parts constructed at these various 
works. This company built a larger tonnage of steel 
floating docks than any other organisation, and pro- 
duced advance base section docks, three-piece docks, 
and auxiliary repair docks. As it was stipulated 
from the first that the floating dry dock pro- 
gramme should not involve the use of plant facilities 
or labour required for naval construction, the 
Chicago Bridge and Iron Company first established 
the yards at Morgan City and Eureka. No ship- 
building had previously been carried out at either 
of these towns. The yard at Newburgh was 
established later to assemble docks for use in the 
New York and New England areas, owing to the 
heavy loss of shipping due to submarine attack in 
the Gulf of Mexico and on the Atlantic Coast. 
Slowly-towed drydocks offered an excellent target 
for submarines in the course of the passage from 
Morgan City to the North-East area. 

The special welding device, already referred to, 
which had been developed by the Chicago Bridge 
and Iron Company for use in connection with their 
tank construction, was made available to other 
contractors engaged on war work, a token payment 
of one dollar being made to protect the patent 
rights. The arrangement is used for the rapid and 
accurate lining up of plates when making seam 
welds. Blank nuts, set on edge, are welded to the 
plates on each side of the joint which is to be made 
up. Over these strap plates are placed. These are 
formed with square holes larger than the outside 
dimensions of the nuts so that a certain amount of 
side adjustment is permitted. Stop bars are welded 
to the strap plates on each side of the square holes. 
When lining up the two plates of a drydock for 
seam welding, the strap plates are placed in position 
and taper drifts are inserted in the blank nuts. 
This draws the dock plates up against the back of 
the strap plate and brings them into a common 
plane. The width of the joint between the edges 
of the plates may then be adjusted by driving 
taper drifts between the sides of the blank nuts 
and the stop bars on the strap plates. As there are 
stop bars on each side of the nuts, the dock plates 
can be adjusted sideways in either direction, either 
closing the gap between them or slightly opening 
it out. When the plates are accurately adjusted, 
the seam joint is made and the drifts and strap 
plates removed. The welded-on blank nuts can 
then be dislodged with a hand hammer. 

At the Newburgh Yard, the docks were built on 
slips and launched sideways, the procedure -con- 
forming to much normal practice, but both at 
Morgan City and Eureka interesting special arrange- 
ments had to be made. As in the case of the yard 
at Stockton, in California, described in the previous 
article, the docks were built in temporary excavated 
basins in the earth banks, no permanent concrete 
or other constructional work being undertaken. 
At Eureka, the natural formation of the sea bank 
consisted of a thin layer of silty mud over sand. 
Had a deep basin been excavated from which the 
docks could have been floated out after completion, 
there would have been a head of some 20 ft. between 
the top level of the bay and the bottom of the 
excavation; the whole of the impervious cover 
would have been removed during the digging of 
the basin and the sand formation would have been 
unable to resist the upward thrust due to this head. 
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The situation was dealt with by excavating a 


shallow basin, the bottom of which was some 4 ft. | 
The basin was then | 
enclosed in a box-type cofferdam with timber | 


above mean low-tide level. 


sheeting driven into the original ground surface and 
filled with earth. The top of the cofferdam was 
19 ft. above low tide level. Adjacent to the closed 
chamber thus provided, in which the docks were 
built, a slip, 120 ft. wide, leading into the bay, was 
excavated and the whole area containing this slip 
was enclosed by a cofferdam. There was a low 
berm between the building basin and the slip. 
When completed docks were to be floated out, 
water was pumped into the building basin up to a 
level of some 18 ft. above low tide level. Part of 
the cofferdam had to be arranged so that it could 
easily be removed and when the dock was floating 
in the basin a passage was opened through the 
cofferdam and the dock passed into the area con- 
taining the slip. The earth filling at the cofferdam 
opening was removed by a small hydraulic dredger. 





The water in the enclosed area was then siphoned 
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IntTERIOR OF CENTRE SECTION DuRING CONSTRUCTION. 


down to sea level and an opening was made in the 
cofferdam enclosing the slip so that the dock could 
be passed out into the bay and towed to an outfitting 
pier. Temporary openings were arranged for on 
the landward side of the cofferdam in order that 
cranes and building material could be conveniently 
moved into the construction basin. The building 
arrangements employed at Morgan City were 
generally of similar character to those at Eureka, 
but, as the ground formation was more favourable, 
it was possible to build the docks in excavated 
basins enclosed by earth berms, timber cofferdams 
not being necessary. 

Three-piece docks were also built by the Everett 
Pacific Company, the Pollock-Stockton Shipbuilding 
Company, the Alabama Drydock and Shipbuilding 
Company, and the Kaiser Company, Incorporated. 
Some of these organisations also built docks of 
other types, the Pollock-Stockton Shipbuilding 
Company, for instance, producing sectional docks, 
as described in the previous article. This firm 
later built 14,000-ton three-piece docks in the 
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excavated basins which have been already de- 
scribed. The Everett Pacific Company is a sub- 
sidiary of the Pacific Car and Foundry Company, of 
Seattle. Their dockyard was established at Everett, 
in the State of Washington, in an area in which no 


fabricating facilities of any kind were available. | 


This town is situated on Puget Sound, in which 
there is a tidal range of 11 ft. The soil conditions 
made the excavation of any kind of basin imprac- 
ticable, and the docks were built on slips from which 
they were launched at high tide. As there were 
no constructional firms established in the district, 
the most extensive fabricating steel shop of the 
whole drydock programme was built at Everett. 
This was supplied with plates and rolled sections, 
and turned out dock pre-assemblies with weights up 
to 80 tons. These were handled by shipyard 
cranes on high gantries for transfer from the shop 
to the building slips. This was the only plant at 
which the wing walls of the sectional docks were 
built in a horizontal position and raised to the 
vertical by partly submerging the dock, in the 
manner described in the first article. It was also 
the first yard at which the handling of the wing 
walls by jacks was applied. 

The Alabama Drydock and Shipbuilding Company 
built a 15,000-ton three-piece dock at Mobile, 
on the Gulf of Mexico. This appears to have 
constituted an exception to the general rule that 
the drydocks should not be built in shipyards, as 
the Alabama Company’s plant is engaged on the 
construction of tankers. The dock, however, was 
built on a marine railway which is normally little 
used. It was necessary considerably to extend 





and strengthen the marine-railway carriage in 
order to accommodate the centre section. Pre- 
fabrication was employed and the general procedure 
was similar to that followed in tanker construction. 
The built-up sections were of moderate weight and 
were handled by shipyard cranes on high gantries, 
and by crawler cranes. The centre section was 
first built and launched, and the end sections were 
then constructed simultaneously on the same rig, 
the centre section meanwhile lying at the outfitting 
pier for the installation of the machinery equipment. 
The Kaiser Company, Incorporated, built three- 
piece docks at their yard at Vancouver, Washington, 
on the Columbia River. 
(To be continued.) 





CARBON-ELECTRODE BRAZING UnIT.—A leafiet has 
been received from Messrs. The Acru Electric Tool 
Manufacturing Company, Limited, 123, Hyde-road, 
Ardwick, Manchester, 12, describing and illustrating a 
new model, “ Pyrobraze No. 2,” of the firm’s portable 
electric soldering and brazing machine. The unit com- 
prises a smal] transformer for use with single-phase 
currert. One lead is connected to the work and the 
other to a carbon electrode in an insulated holder, the 
ties of the electrode being applied to the work, on which 
brazing can be done up to thicknesses of 16 S.W.G. The 
current consumption ranges from 100 watts to 800 watts 
and the heat at the electrode tip can be regulated between 
300 deg. C. and 1,000 deg. C. The working voltage range 
is from 3 volts to 16 volts. In addition to brazing, the 
unit can be used for aluminium soldering and for soft 
soldering of work thicker than 30 S.W.G. For work 
thinner than this limit an ordinary ‘“‘ Pyrobit ” iron is 
recommended. 
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LITERATURE. 


Engineering for Dams. By WILLIAM P. CREAGER, 
JoEL D. JusTIN and JuLIAN Hinps. John Wiley and 
Sons, Incorporated, 440, Fourth-Avenue, New York, 
16, N.Y., U.S.A. (Prices, vol. I. 4.50 dols.; vol. IT, 
6.00 dols.; vol. III, 6.00 dols.]; Chapman and Hall, 
Limited, 37, Essex-street, London, W.C.2. [Prices, 
vol. I, 29s.; vol. II, 36s,; vol, IIT, 36s.] 

In the preface to this three-volume treatise, the 

authors state that ‘‘ During the past decade there 

has been a marked increase in expenditure for pro- 
jects involving dams. This increase has led to an 

intensification of experimental research and a 

re-examination not only of details and methods of 

construction but also of many of the theories of 
design, all of which has resulted in a substantial 
improvement in the art and science of dam building. 

It is for this reason that the authors are presenting 

to the engineering profession a new work on dams 

which is intended to be a compendium of modern 
practice in sufficient detail to serve the practicing 
engineer as well as the student.” The work thus 
introduced is comprehensive and touches on many 
theoretical and practical details relating to the 
design and construction of dams. Each of the 
authors is responsible for one of the volumes, but 
chapters or sections by other writers are included 
and deal with such details as ‘“ Hydraulic Model 

Studies,” ‘‘ Control of Erosion below Spillways ” and 

“* Headwater Control.” 

The first volume describes the investigations 
necessary in the approach to any scheme requiring 








the construction of a dam—choice of site, examina- 
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tion of the geological and topographical conditions 
having regard to the foundation problems, provision 
for floods, ete. The second volume is devoted to 
design and contains examples of methods of making 
calculations; in it a number of theoretical and 

i i stresses and 


with dams constructed of earth, rock-fill and timber. 
Considered as a whole, the work suffers somewhat 
from being a compilation of matter supplied by 
various authors or extracts from papers contributed 
to engineering societies, and there appears to be 
some overlapping. 

Although the preface refers to advances made in 
the past ten years, the researches and works de- 
scribed are chosen from a much longer period and 
relate almost entirely to work done in America. No 
doubt, a vast amount of construction and investiga- 
tion has been carried out in the United States, but 
work of equal importance has been done in Europe 
and elsewhere, and it is surprising that so little 
reference is made to any of it. In long lists of 
tabulated particulars of dams built since 1888, only 
about a dozen out of well over 100 are situated 
outside the United States. Information about works 
built in the States is naturally derived from Ameri- 
can sources, but for work done elsewhere the reader 
is invariably directed to extracts or reprints in 
American journals or publications; in a three- 
volume work of this importance, it is to be e: 
that attention would be directed to the volumes of 
proceedings or books in which the particulars 
originally appeared. For engineers and students in 
America, perhaps with only limited library facilities 
at hand, this plan may provide the most accessible 
form of reference, but for students of the general 
problem of dam design and construction, the more 
usual ‘‘ source ” references should be given. 

In the second volume, which deals with design 
and stresses, the familiar and straightforward 
method of designing the cross section of a gravity 
dam is described in great detail. This, of course, 
assumes a stress distribution according to the 
“trapezium law.” It is on this assumption that 
the whole principle of design is based and it is dis- 
appointing, therefore, to find the proof of the 
validity of the trapezium law dealt with in such a 
sketchy manner as it is. The controversy which 
ultimately established that validity, and in which 
this journal took a prominent part in 1905-07, is 
not even mentioned, but it is suggested that the 
experimentally determined results given in Brahtz’s 
paper of 1936 to the American Society of Civil 
Engineers proved that the stress distribution could 
be represented by a trapezium. 

The controversy, and the researches then made, 
not only mark a very important stage in the ad- 
vancement of design, but the circumstances consti- 
tute an interesting episode in engineering history 
which it is worth while to recall. At that time, a 
method of calculating the stability of a dam and the 
maximum stresses imposed on the masonry in it 
was well established, and the assumptions involved 
were considered to be sufficiently accurate for 
practical application. In 1905, when the late Sir 
Benjamin Baker had to estimate the maximum 
intensity of stress likely to be imposed on the 
masonry of the Aswan Dam by the heightening that 
he was designing, a mathematical investigation was 
published which surprised and astonished all who 
took any interest in the design of dams. This was 
a paper by L. W. Atcherley and Professor Karl 
Pearson, in which those responsible for the design of 
masonry dams were warned that serious tensile 
stresses existed in the masonry near the downstream 
toe. Professor Karl Pearson was a mathematician 
of high distinction and was accepted among engineers 
as an outstanding authority on the application of 
mathematics to engineering problems. The asser- 
tion appeared to be backed up by a mathematical 
investigation of a type so advanced that the average 
engineer was unable to follow it. The paper so dis- 
turbed Baker that he postponed, for some months, 
the completion of his report on the raising of the 
dam. 

To those who had had practical experience in the 
design, building and maintenance of dams, the 

suggestion that such tensile stresses existed seemed 
preposterous. The late Professor W.C. Unwin took 


up the challenge and wrote several articles which 
appeared in our columns. Unwin had made a 
special study of the design of masonry dams and, 
although he was not an advanced mathematician, 
his opinions were always accepted with confidence 
by In the discussion which ensued, Karl 
Pearson kept behind his barrier of advanced mathe- 
matics and treated those who were unable to meet 
him on his own ground in a decidedly cavalier 
fashion. An immediate and important outcome of 
the controversy was the initiation of two experi- 
mental researches, which resulted in the tation 
of two papers to the Institution of Civil Engineers, 
one by Sir John Ottley and Dr. A. W. Brightmore, 
and the other by J. S. Wilson and W. Gore. The 
reading and discussion of these papers extended 
over three meetings of the Institution in 1908. 
In the Ottley and Brightmore experiments, a model 
made of Plasticine, shapef to represent the section 
of a dam, was subjected to water pressure on the 
upstream face, and from the movements caused 
thereby the stresses were deduced. The Wilson 
and Gore researches were more elaborate. Their 
model, which was of india-rubber, consisted of the 
dam section attached to a portion 
representing the foundation. To get sufficient 
elastic movement in the model, the pressure - 
seine cebu Gauih Ubhts be mail eqnlanela 
to that of a fluid much denser than water ; so, to 
maintain the correct ratio between the density 
of water and that of masonry, the effective weight 
of the rubber was increased by suspending numerous 
weights from points suitably distributed in the 
model section. \ In this way, the rubber was made 
to represent masonry with a density 2} times that 
of the fluid. 

The fundamental source of stability in a gravity 
dam is the weight of the masonry. It was only in 
the Wilson and Gore experiments that this was 
correctly included, and in such a way that the model 
was subjected to the effects of water pressure and 
weight at the same time. In the photo-elastic 
stress measurements made by Brahtz about 30 years 
later,and cited in the work under review, the stresses 
in the transparent model under the influence of 
pressure represénting water thrust and under 
“‘ weight forces’ were measured separately. The 
way in which the weight forces were applied was not 
satisfactory and the method by which the stresses 
were deduced w:s not clearly described.. The 
diagrams of stress distribution given appear to be 
based more on calculation than on measurement. 
The results given in Brahtz’s paper are referred to 
in the present work as giving proof of the validity 
of the trapezium law assumption, but the papers 
discussed at the Institution of Civil Engineers 
30 years earlier had already provided the proof. 
Those papers were frequently mentioned in discus- 
sions at the American Society of Civil Engineers, 
and were referred to as “‘ the English experiments.” 
The object of Brahtz’s research, to measure the 
distribution of stress in a dam and the foundations 
below, was the same as that of Wilson and Gore ; 
and, although the results agree well and the dia- 
grams of distribution are almost identical, it is 
remarkable that no reference is made to the earlier 
work either in Brahtz’s paper or in the book under 
review. 

The discussion at the Institution of Civil Engineers 
was considered satisfactory in dispelling the alarm 
caused by the Atcherley and Pearson investigatigns ; 
but Professor Karl Pearson, who had not attended 
the discussion, had denied in our columns the 
accuracy of the method used by Wilson and Gore 
in deriving the stresses from the measured strains 
and it was important that this criticism should be 
corrected. During the controversy, from 1905 to 
1907, a succession of articles and editorial notes was 
written by the late H. M. Martin, a member of our 
staff and a mathematician who could meet the Pro- 
fessor on his own ground. While the discussion con- 
tinued in this journal, Pearson had not admitted the 
accuracy of a mathematical point submitted by 
Martin in his editorial comments, the acceptance of 
which would have demolished the Professor’s 
criticism. It was important to return to the matter, 
and in 1908, therefore, when the papers were being 
discussed at the Institution, Martin put his point in 





a letter to Nature and, in the course of five exchanges 
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of letters between January 2 and February 27, 1908 
secured the admission from the Professor and estab. 
lished his contention that the method used in tie 
stress determination was correct. 

The foregoing criticism is not the only one that 
might be made regarding the authors’ apparent lack 
of familiarity with work done outside the Uniteg 
States—on page 309, for example, the method of 
dividing a dam section into zones for design pur. 
poses is attributed to Wegmann, though we believe 
that Rankine used this method or something very 
similar to it, fully 70 years ago; but there is no 
criticism to be made of the way in which these three 
volumes have been produced. The only slip which 
invites comment, indeed, appears to be in Fig. 12, 
on page 265, where the points on the various curves 
are not all identifiable. The mathematica! type- 
setting is particularly commendable ; in the second 
volume, for instance, 205 symbols are defined, in. 
volving the use of Greek and Roman capital and 
lower-case alphabets, with ‘‘ superscripts” and 
“subscripts” (to use the American terms) also 
requiring both alphabets and numerical suffixes, 
Such a seemingly extravagant use of symbols may 
be unavoidable—a debatable point, perhaps—but 
it certainly complicates greatly the work of the 
compositor and the proof-reader. 

The Locomotives of Sir Nigel Gresley. By O. S. Nock, 
B.Sc., A.M.Inst.C.E. The Railway Publishing Com- 
pany, Limited, 33, Tothill-street, London, 8.W.1, 
and Longmans, Green and Company, 43, Albert-drive, 
London, 8.W.19. [Price 10s. 6d. net.) 

THE appearance in book form of the series of articles 

which Mr. Nock contributed to our contemporary, 

The Railway Magazine, between 1941 and 1943, 

describing the locomotives designed by Sir Nigel 

Gresley will be welcomed by all who are interested 

in British locomotive engineering, and doubly so 

by those who knew Sir Nigel. As locomotive super- 
intendent of the Great Northern Railway and, from 

1923 to his sudden death in 1941, as chief mechanical 

engineer of the London and North Eastern Railway, 

he strove consistently and with remarkable success to 
improve the standards of locomotive performance, 

turning out a long series of engines, at least half a 

dozen of which individually were sufficient to have 

established his name as one of the foremost designers 
in the country. The historical value and accuracy 
of Mr. Nock’s articles were assured from the outset, 
not only by his own close study and technical know- 
ledge of his subject, but by the fact that Sir Nigel 
took a keen interest in their preparation, placed his 
personal albums of photographs at the author’s dis- 
posal, and read the earlier articles, at least, in proof. 

Hence the book is exceptionally well illustrated as 

well as being authoritative in technical matters. 

In revising the original articles to put them into 

book form, Mr. Nock has taken the opportunity to 

include some additional material which could not be 
published during the war, together with a number of 
logs of outstanding running performances. As he 
truly observes, Gresley’s career has no parallel in 
British locomotive history—to which it might be 
added that no man studied locomotive history to 
more practical purpose or was more ready to give 
credit to the pioneers whose ideas, possibly ahead 
of their time, he reviewed and adapted in the light 
of subsequent knowledge and improved construc- 
tional technique. His revival of Cudworth’s 

“thermic siphon” is a case in point; and even 

more striking is the fact, related in the book that he 

redesigned the unsatisfactory blast-pipe originally 
fitted in his experimental watertube-boilered engine, 

No. 10,000, on the lines of that of the last batch of 

Stirling “‘ 8-ft. singles ” built by the Great Northern 

Railway. There are many such revealing touches 

in the book, and, though it is in no sense a bio- 

graphy, they will go a long way to help those who 
knew Gresley to recall even more vividly a person- 
ality that they are not in the least likely to forget. 

Mr, Nock has done excellently a task that was well 

worth doing. 


J 





CANADIAN MicA-MINING INDUsTRY.—The production 
of mica in Canada in 1944, statistics for which have 
recently been issued, was valued at 841,026 dols., the 
highest figure so far recorded. Practically all of this 
material was mined in Ontario and Quebec. 
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VIII.—Macutine Toots. 

Peak production in the British machine-tool 
industry during the war represented, according to 
Mr. H. J. Morgan, secretary of the Machine Tool 
Trades Association, an increase of approximately 
300 per cent. on the normal peace-time level. To 
reach this figure, the productive capacity and the 
labour force of the industry were considerably 
expanded, and, at the same time, a large volume of 
work was carried out by other branches of the 
engineering industry on a sub-contracting basis. 
The expansion of armaments production in general 
was conditional to a large extent on earlier expansion 
in the machine-tool industry, so that the expansion 
of the latter had to be carried out more rapidly than 
was the case in most other industries. The record 
of the machine-tool industry during the war is, 
therefore, of particular interest. 

From the beginning of the war up to the early 

of 1945, some 460,000 machine tools were 
installed in British shipyards, aircraft factories, 
munition plants, and other armament factories. 
Of these, United Kingdom manufacturers supplied 
73 per cent., or about 335,000 tools. Detailed 
statistics are still not available as regards the 
different types of tools installed during the war, 
but in February, 1946, the Ministries of Supply and 
Aircraft Production released figures relating to 
deliveries of British-built metal-working machine 
tools and small tools, and wood-working machine 


TABLE I.—Deliveries of British-built Machine Tools and 
Ancillary Equipment. 


j Metal- 
Metal-working working Wood-working 
Machine Tools Small Machine Tools.* 
| Tools. 
} 
. Value Value . Value 
Number.) (¢1 000).| (£1,000).! NU™er-| (¢7 000). 
1941 | 6,744 3,531 2,087 
1942 | 7,982 3,929 2,987 747 108 
1943 | 6,350 2,609 3,533+ 944 123 
1944 | 4,927 2,147 $,352 SAAS 44 
1945-- | 
January | 4,886 2,338 2,766 822 102 
February », 464 2,340 2,672 773 lll 
March 4,592 1,044 2,705 1,129 161 
April | 4,724 | 2,416) ( 736 123 
May | 4902 | 2,326 +) 2,82 { S82 133 
June .. ..| 4,086 1,644 | 748 121 
July .. --| 4,480 | 1,780) | 693 91 
August 2,365 | 922 \ 2,300 851 | 138 
September 2,627 | 1,343) 1 585 106 
October 3.519 1,276 696 lll 
November ..| 3,000 | 1,222 930 151 
December .. 





* Nearly all British-built. 

+ From January, 1943, the figures include roller-box tools. 
tools, for the period from 1941 to November, 1945. 
These are shown in Table I, herewith. 

From average monthly peak deliveries of 7,982 
metal-working machine tools in 1942, deliveries 
declined to a monthly average of 4,927 in 1944 and 
4,776 during the first six months of 1945. Deliveries 
of wood-working machine tools increased until 
1943, when they averaged 944 units per month ; 
the subsequent decline in deliveries to an average 
monthly rate of 848 units during the first six months 
of 1945 was much less than in the case of metal- 
working machinery. The yearly figures for metal- 
working small tools, unfortunately, are not com- 
parable owing to the inclusion of roller-box tools, 
from January, 1943, onwards. In the case of metal- 
working machine tools, therefore, production reached 
its peak a full year before the peak in armaments 
production. 

Some information regarding production of certain 
types of machine tools can be gathered from the 
reviews of war-time activities made at the annual 
general meetings of various machine-tool manu- 
facturing companies during 1945. The Coventry 
Gauge and Tool Company, Limited, produced large 
quantities of gauges and measuring instruments, 
including recording and controlling equipment, and 
a special department was set up for the production 
of precision machine tools, including jig-boring 


machines and Matrix thread-grinding machines. 
The company’s total labour force increased from 
750 in 1938 to over 5,000 in 1944, when activity 
had already passed its peak. The output of Messrs. 
Craven Brothers (Manchester), Limi‘ed, included 
large machine tools for shipbuilding, some of which 
were despatched for use in the United States ship- 
building programme. Messrs. Greenwood and 
Batley, Limited, produced 5,684 machine tools 
during the war, in addition to 898 locomotives and 
electric trucks, 406 steam turbines, 3,542 high- 
frequency generator sets, 156 cordite presses and 
rolling mills, 2,441 electric generators and motors, 
and several million cartridges and other projectiles. 
Messrs. John Holroyd and Company, Limited, 
reported that demands during the war for all their 
usual products were heavy and continuous. Over 
2,000 machine tools were delivered, as well as 
several thousand high quality phosphor-bronze 
castings and precision gears. In co-operation with 
sub-contractors, over 1,000 thread-milling machines 
were produced, mainly for the manufacture of shell 
and rocket projectiles, together with gears for pre- 
dictors, locators, guns, aircraft, and other weapons 
of war. Up to the end of 1944, Messrs. William 
Asquith, Limited, turned out machine tools valued 
at over 5l. million. 

In addition, large numbers of machine tools were 
imported from overseas. Altogether these amounted 
to about 125,000 units, or 27 per cent. of the new 
tools installed in the United Kingdom during the 
war. Annual figures were released by the Board 


95 per cent. of the peak war-time imports of 
machine tools. 

While imports from countries other than the 
British Commonwealth and the United States 
declined from 11,930 tons in 1938 (of which Germany 
accounted for 6,466 tons) to 80 tons in 1941, imports 
from the United States increased from 11,691 tons 
to 73,676 tons. Imports from British countries 
also increased considerably. Similarly, the decline 
in imports of machine tools after 1941 took place 
mainly in imports from the United States, though 
the percentage decline was greatest as regards 
imports from British countries; these declined to 
about 124 per cent. of the 1938 level. Imports from 
foreign countries other than the United States 
remained at a small fraction of peace-time imports. 

About 55 per cent. of the machine tools imported 
from the United States were bought for cash, and 
the remainder were received under the Lend-Lease 
agreement, which stipulated that the tools should 
remain the property of the United States Govern- 
ment. In order to allay uncertainty on the part 
of users as to their position when war production 
ceased, the British Government, in January, 1945, 
reached an agreement with the United States 
Government to purchase outright the American 
machine tools imported into the United Kingdom 
under Lend-Lease. The tools involved numbered 
approximately 58,000, or about 124 per cent. of 
the total number of new machine tools installed in 
the United Kingdom during the war. The purchase 
price of 31,500,000 dols. (7,875,0001.) was stated to 





of Trade during 1945 and are shown in Table II, 
herewith. 
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TABLE II.—Unrrep Krxepom Imports OF MACHINE TOOLS, 1938 TO 1945. 


have taken into account depreciation from the 
intensive use of these tools under war-time condi- 





| 


1942. | 
| 











| 
! 1938. | 1941. 1943. 1944. 1945. 
é a ee ee Fee eevee sitiansgsis SEES SSS | TEE a Ft oe 
Weight (tons) :-— 
Lathes (including screwing machines) . 4,058 28,873 15,367 15,743 4,860 747 
All other sorts of (metal-working) machine | 
tools ~~ -* nee r + 19,797 48,669 25,840 23,733 | 9,138 5,711 
Total ok * j 23,855 77,542 | 41,207 39,476 13,998 6,458 
Value (£1,000) :— 
Lathes (including screwing machines) 1079 | 14,444 8,578 9,795 2,809 | 62 
All other sorts of (metal-working) machine | 
tools es wie oe es - 3,300 23,167 13,543 12,797 5,383 j 2,739 
Total 4,969 37,611 22,121 22,502 | 8,192 3,301 
| ' 
Value per ton imported (£) :— } | 
Lathes (including screwing machines) die 266 500 357 | 622 | 578 | 752 
All other sorts of (metal-working) machine } | 
tools os oo ve - - 196 | 476 | 524 539 | 90 | 480 
‘hana PRM nS gem ek ae “a ia iene a Ee “a ae 
485 | 536 572 | 985 13 








TABLE III.—United Kingdom Imports of Machine Tools 
by Countries, 1938 to 1945 (tons). 


| 1938. | 1941. 1944. | 1945. 
| 
| | 
British Countries ..| 233 | 3,786 | 20] 112 
United States of America | 11.691 | 73,676 | 13,851 | 5,723 
Other Foreign Countries | 11,930 80 | 118 | 623 


Total | 28,854 | 77,542 | 13.008 | 6,458 

In 1941, imports of machine tools amounted to 
over 320 per cent. of the 1938 imports by weight, 
and to over 750 per cent. of the 1938 figure by 
value. In 1942, however, the volume of imports 
fell to about half the 1941 level, reflecting the end 
of the first stage of expansion of the armament 
industries and also the growth in output of the 
British machine-tool industry. A further sharp 
decline in imports took place between 1943 and 
1944, with the result that, in the latter year, imports 
by weight were only about 60 per cent. of the 1938 
figure. The value per ton of machine tools imported 
increased by more than 130 per cent. between 1938 
and 1941, but, contrary to the downward swingin the 
weight and value of imports from 1941 onwards, 
continued to rise up to 1945; in 1944, the value 
per ton of lathes imported was 117 per cent. higher 
than in 1938 and the value of all other machine 
tools was 300 per cent. higher. While this was due 
to some extent to the general increase in prices 
during the war years, it probably also reflects a 
concentration of imports on the more complex and 
highly specialised types of machine tool, not avail- 
able in this country. Table III, herewith, shows 





that imports from the United States accounted for 


tions, and their probable value when no longer 
required for the production of munitions. 

In addition to the machine tools imported under 
Lend-Lease and subsequently purchased by the 
Government, a substantial proportion of the re- 
maining new machine tools installed during the 
war were the property of the Government, which, 
therefore, has been faced with a serious problem 
in the disposal of machine tools no longer required 
for armament production. On February 1, 1945, 
many of the restrictions on the sale of new and 
secondhand machine tools were removed. Only 
a few types, including wood-working machinery, 
were retained on a ‘‘ Nominated List ” and remained 
subject to the previous regulations. For most ma- 
chine tools, prospective buyers were no longer re- 
quired to obtain purchase certificates before placing 
orders, and manufacturers were free to accept 
orders; in addition, statutory price control was 
suspended. The Machine Tool Control continued, 
however, to require detailed information from 
manufacturers regarding the acceptance and com- 
pletion of orders, and reserved rights under the 
Control of Machine Tools (No. 1) Order to restore 
full control over orders and prices if this should 
prove necessary, or, alternatively, to relax control 
still further. During February, the Control of 
Machine Tools (Twist Drills) No. 1 Order was 
revoked, and the Twist Drill Allocation Centre 
ceased to function on February 16. 

On March 15, 1945, detailed arrangements 
designed to facilitate the disposal of Government- 
owned surplus machine tools, in the interests of 
industrial re-equipment, came into operation. From 
that date, stock records giving brief specification, 
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price and location of every Government machine 


tool which became available for disposal by the 
Control were maintained in each of the Machine 
Tool Control Offices in London, Birmingham, 
Bristol, Glasgow, Leeds, and Manchester. Pur- 
chasers were required to give an undertaking that 
machines would be used in their businesses in the 
United Kingdom and that they were not for stock 
or resale. 

In June, 1945, it was decided to maintain in 
Belfast a complete record of all surplus Govern- 
ment machine tools in Northern Ireland. In 
September, 1945, a further step was taken to 
facilitate the clearance of large factories and to 
make the best Government surplus machine tools 
quickly available for civilian production: the 
Machine Tool Control arranged to sell tools direct 
from site at selected factories and stores. Each of 
the latter was provided with a self-contained sales 
depot, to enable intending purchasers to inspect 
and purchase machines in situ. In addition, lists 
of approved merchants were made available at each 
site as well as at the permanent disposal centres ; 
the Government undertook to pay for the services 
of approved merchants acting for prospective 
purchasers in the selection of machines. The first 
of these special site sales started on September 26 
at the No. 2 Engine Factory of Messrs. Rootes 
Securities, Limited, Ryton-on-Dunsmore. Over 
1,000 buyers attended during the first two days, 
and 768 of the 1,000 tools on offer were sold. The 
sale comprised centre, capstan, and turret lathes, 
milling, grinding, and gear machines, and machinery 
for drilling, vertical boring, honing, finishing, 
engraving, and polishing. On October 10, a similar 
sale was opened at the Accrington Engine Factory 
of the Bristol Aeroplane Company, Limited, Clayton- 
le-Moors. Altogether, 12,401 tools, valued at over 
3,500,0002. were sold under the disposal scheme 
up to December 12, 1945. In addition, tools valued 
at over ll. million were sold to the contractors who 
had been using them on war work. 


The total number of surplus machine tools avail- 
able for disposal is not yet known. Some relevant 
production contracts still remain to be terminated. 
In addition, there is uncertainty regarding the size 
of the future armaments programme, and delay 
has been experienced in assessing other Government 
needs and contractors’ pre-emptions. Much depends 
also on the standards adopted by the Machine Tool 
Control in deciding whether tools should be scrapped 
or offered for sale. At one time, it was estimated 
that the number of surplus tools might be as high 
as six times the pre-war annual output of the 
industry. Estimates since the end of the war 
have put the figure at three to four times the pre- 
war annual output. It is certain that sales to date 
have accounted for only a small proportion of the 
tools available for disposal, in spite of the fact that 
the tools are offered at a low price which provides 
a substantial stimulus to purchase them in pre- 
ference to new tools. The policy of the Machine 
Tool Control is designed to give manufacturers a 
unique opportunity to modernise the equipment of 
British factories, and thus raise productive efficiency. 
In January, 1946, the Machine Tool Control again 
drew attention to the stocks of tools available for 
general industrial uses. Although some of the 
machines were manufactured for special war pur- 
poses, the Control estimated that over 90 per cent. 
of the machine tools immediately required by 
British industry as a whole could be met from tools 
now stored at depots. The time lag involved in 
obtaining new tools from machine-tool manufac- 
turers should provide a further stimulus for the 
purchase of Government-owned secondhand tools. 

Towards the end of the war, it was feared that the 
great expansion of the machine-tool industry 
du ing the war, and the availability of large numbers 
of standard machine tools for disposal after the end 
of hostilities, would give rise to serious difficulties 
for British machine-tool manufacturers. As shown 
in Table I, at the peak of production, in 1942, the 
deliveries of metal-working machine tools were 
valued at about 471. million, approximately three 
times the value of production in 1939 and eight 
times that in 1935. The contraction of production 
and the resultant fall in earnings on capital during 
1944 supported this view and a considerable con- 





traction in manufacturing capacity was forecast. 
Activity in the industry during 1945 and orders 
for new machines placed during the year, however, 
changed the outlook considerably. There was a 
sharp fall in deliveries of metal-working machine 
tools after the end of hostilities, but deliveries rose 
to 3,519 units in October, which compares with 
2,365 in August and an average monthly delivery 
rate of 7,982 units in 1942. As multiple-shift 
working was reduced and sub-contractors returned 
to their peace-time activities, manufacturers of 
machine tools found that the volume of orders on 
hand, involved full employment of the available 
capacity and labour force. Full order books were 
reported from almost all sections of the industry, 
and it was repeatedly stated that delay in execution 
of orders were not due to any technical difficulties 
connected with the change-over from war to peace 
production, but to a serious shortage of skilled 
labour. Mr. J. R. Greenwood, of Messrs. Craven 
Brothers (Manchester), Limited, emphasised at the 
annual general meeting in April, 1945, that fears 
that the industry would not be able to utilise all 
normal productive capacity were ‘‘ completely 
unjustified,” and expressed his satisfaction at the 
large demand for new machine tools from the 
home market. In the case of the Coventry Machine 





Tool Company, some temporary loss of earnings 
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skilled labour. Figures relating to United Kingdom 
exports of machine tools from 1938 to 1945 are 
shown in Table IV, herewith. 

After declining from 24,122 tons in 1938 to 
7,344 tons in 1941, exports rose to 32,262 tong in 
1944. The expansion was most marked in the Case 
of presses, punching and shearing machines, of which 
exports on a tonnage basis increased by over 
300 per cent. between 1938 and 1944; the corre. 
sponding increase in value was almost 700 per cent 
Other increases took place in the exports of milling 
machines, lathes, boring mills, grinding machines 
and “all other sorts” of machine tools. The 
increase in the value per ton exported was also 
greatest in the case of presses, punching and shearing 
machines, the value per ton exported almost 
doubling between 1938 and 1944. The only other 
category to show an increase in value per ton 
greater than 50 per cent. was planing and shaping 
machines. 

The serious decline in exports of machine tools 
in 1945 was entirely accounted for by the reduction 
of war-time shipments to the Soviet Union. This 
is shown in Table V, herewith, which compares the 
destinations of machine-tool exports in 1944 and 
1945. Shipments of machine tools to the U.S.S.R. 
rose from 6,269 tons in 1943 to 28,544 tons in 1944, 
and declined to 13,086 tons in 1945. Exports to 


TABLE IV.—Unrrep Kinepom Exports OF MACHINE TOOLs, 1938 TO 1945. 





capa 25 1938. 


| 


1941. 


1942. | 1943. 1944. 


1945. 





Weight (tons) :— 

Boring mills .. 

Drilling machines “ 
Grinding machines .. 

Lathes * ot as a 
Milling machines “ = 
Planing and shaping machines aie me 
Presses, punching and shearing machines . .| 
All other sorts oa a 4 | 


Total 


Value (£1,000) :— 
Boring mills .. 
Drilling machines 
Grinding mach.nes .. 
Lathes * -_ ae as 
Milling machines ms 2 
Planing and shaping machines as a 
Presses, punching and shearing machines . . 
All other sorts ve os os é 


1,673 
2,532 
2,792 
6,727 
1,798 
3,535 
1,470 
3,505 


24,122 


235 
444 


} | 
1,684 | 1,148 
Y 1,239 
1,480 
6,663 
1,712 
1,822 
1,457 
3,491 


19,012 


212 
275 
403 
5798 
504 
308 
292 
744 





Total 


Value per ton exported (£) :— 
Boring mills .. pi ae 
Drilling machines 
Grinding machines .. 
Lathes * 


Milling machinse aa ‘- - 
Planing and shaping machines om es 
Presses, p ing and shearing machines . . 
All other sorts ° es #3 A 





Total me oe ‘ 








* Including screwing machines. 


was expected, due to the change-over, but the 
chairman looked forward to a rapid transition and 
to a high level of production. Messrs. Greenwood | 
and Batley, Limited, reported more orders and | 
inquiries than could be dealt with, the main shortage | 
being skilled labour. Similar statements were made | 
at the meetings of the Scottish Machine Tool Cor- 
poration, Limited; Messrs. John Holroyd and Com- 
pany, Limited, Messrs. William Asquith, Limited, 
and other companies. In March, 1945, the Coventry 
Machine Tool Company purchased from the Ministry 
of Supply the whole of the share capital of Messrs. 
John Stirk and Sons, Halifax, manufacturers of 


all-electric planers, and in September a Government 4 


factory at Braunstone was allocated to Messrs. 
A. A. Jones and Shipman, Limited, for the pro- 
duction of machine tools. 

Orders for machine tools from overseas were 
partly responsible for the unexpectedly high level 
of activity during 1945. In October, 1945, it was 
reported that export orders for the industry as a 
whole amounted to more than 30 per cent. of the 
total ordersin hand. Individual companies reported 
higher percentages: Messrs. William Asquith, 
Limited, for instance, reported in December, 1945, 
that over 70 per cent. of the orders in hand were 
for the export market. At the annual general 
meeting of Messrs. Greenwood and Batley, Limited, 





it was stated that there was a danger of having to 
refuse important export orders through lack of 


Countries, 1944 and 1945. 


jPaske V.—United Kingdom Erports of Machine Tools by 
' 





1944. 1945. 





Value 
(£1,000). 


Weight 


| Weight | Value 
| (Tons). 


(Tons). | (£1,000). 
| 





Union of South Africa . .| 
British India Sy » 
Australia .. en os 
Other British Countries . . 
U.SS.R. .. ae - 
Netherlands 

Belgium .. 


1,130 | 
727 


938 
214 
773 | 
645 | 
| 28,544 | 


200 
55 
183 
163 
6,845 


| 
357 | 


Tance .. a wal 
Other Foreign Countries. . | 


Total 








7,803 | 


19,012 





the Soviet Union thus accounted for almost the 
total increase in exports from 1943 to 1944, while 
the decline in exports to the Soviet Union alone 
during 1945 was greater than the decline in the 
exports to all countries combined, being partly 
offset by increased exports to countries other than 
the U.S.S.R. The greater part of the increased 
exports to other countries took place in the last 
quarter of 1945. Exports to France increased from 
194 tons during the first nine months of 1945 to 
650 tons for the whole year. Exports to British 
India during the same period rose from 254 tons 
to 727 tons. Almost the whole of the exports to 
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the Low Countries were dispatched during the last 
three months of 1945. 

Until November, 1945, Government surplus tools 
were not available for export, except in cases 
where a Government department allocated a specific 
priority. The prices charged for tools so exported 
were 20 per cent. above the domestic level. As 
from November 1, 1945, the export ban was lifted 
in respect of surplus machine tools, both used and 
unused, which had been on offer to British industry 
through the disposal scheme for four months. The 
restriction on the export of American machinery 
acquired under Lend-Lease arrangements remained 
in force. Owing to the fact that up to 18 months 
is required for the production of machine tools, it 
was not to be expected that increased overseas 
orders in 1945 would be reflected in the export 
figures for that year. Even at the reduced level 
compared with 1944, the export of machine tools 
on a tonnage basis in 1945 was less than 20 per 
cent. below the 1938 level. 

Apart from the established pre-war markets for 
machine tools, there should be good export possi- 
bilities to European countries. France, for example, 
drew up @ plan in August, 1945, which included the 
replacement of 265,000 of the oldest machine tools 
by new machines. Of these, 125,000 units were to 
be imported from Great Britain, the United States, 
and Sweden, or recovered from Germany. Other 
European countries, including the U.S.S.R., have 
also placed substantial orders with United Kingdom 
manufacturers. Canadian orders, relating almost 
exclusively to standard war-time models, were 
received during August, 1945. A large market for 
United Kingdom machine tools is foreshadowed for 
India: Owing to the difficult shipping position 
during the war, United States tools, in a number of 
cases, were purchased by countries which were 
formerly British markets. Thus Canada was almost 
exclusively supplied from the United States, and 
toa large extent the same applied to India, Australia, 
South Africa and New Zealand. American compe- 
tition in these and other markets is likely to be 
severe, since considerable surplus stocks of second- 
hand tools exist in the United States, while, in 
addition, the productive capacity in that country 
has been substantially increased. An organisation 
entitled ‘“‘The American Machine Tool Export 
Associates ”’ was formed in June, 1945, by four of 
the leading United States manufacturers to under- 
take the export of machine tools to Latin America. 

As regards the long-term prospects of the British 
machine-tool industry, exports are likely to prove 
the decisive factor. When the restocking pe iod 
has passed, the volume of sales in the United 
Kingdom is not likely to be sufficient to employ 
fully the increased productive capacity of the 
industry. The future of the industry depends in a 
very real sense, therefore, on its efficiency in pro- 
duction and selling, on the trade policy of the United 
States and other machine-tool producing countries, 
and on the extent and growth of world indus- 
trialisation. 

In the important field of gauge and tool manu- 
facture, invitations were sent at the end of 1945 
to many overseas buyers to attend the first exhi- 
bition to be held by the Gauge and Tool Makers’ 
Association in January, 1946. The Association 
was formed in 1942 and, by mid-1944, had over 
125 member firms concerned with the production 
of gauges and measuring equipment, jigs, fixtures, 
and special tools, press tools, moulds and dies. 
An Export Committee was formed in March, 1944, 
and held discussions with representatives of many 
overseas markets with the object of ascertaining 
their post-war requirements in tools, and deter- 
mining the most satisfactory means of supplying 
their needs. A detailed description of the exhibition 
appeared in ENGINEERING of January 11, 1946 and 
subsequent issues. 





TRACK-RENEWAL PROGRAMME, G.W. RatILway.— 
An extensive programme of track renewals, costing 
about 2,000,000/., is to be undertaken this year by the 
Great Western Railway. Upwards of 400 miles of line 
are to be relaid, re-railed or re-sleepered, the majority 
of which will be on the main-line routes. The work is 
being arranged so as to interfere as little as possible with 
the traffic working. 


THE ELECTRICAL MEASUREMENT 
OF PHYSICAL QUANTITIES. 


A piscussion on “‘ Instruments for Special Purposes ” 
was opened by Mr. R. W. Griffin at a meeting of the 
Measurements Section of the Institution of rical 
Engineers, held in London, on Friday, January 25. 
The scope of this subject is extremely wide and refer- 
ence was limited, therefore, to instruments for the 
measurement of physical quantities, with special empha- 
sis on temperature and allied subjects. The electrical 
method of measuring these quantities, said the speaker, 
had several advantages, not the least of which was the 
possibility of transmitting the results over considerable 
distances 


The design of a milli-voltmeter for use with thermo- 
electric pyrometers involved a compromise between 
robustness and liveliness with low internal resistance 
and strong control on the one hand, and delicacy and 
high sensitivity with high internal resistance on the 
other. The use of very high-intensity magnetic fields 
caused excessive damping and was therefore of no 
advantage, except that it enabled the size of the 
instruments to be reduced. Lower temperatures were 
measured by electrical resistance thermometers in 
conjunction with a Wheatstone bridge and galvano- 
meter. For accuracy and constancy of continuous 
readings there must be stability of the bridge current. 
This was best obtained by the use of a “ cross-coil ” 
in which electromagnetic control was substituted for 
spri or ligaments. In this case the moving coil 
sys' resembled the ratiometer, but a second moving 
coil carried a current proportional to the bridge voltage. 
Variation in the latter up to 20 per cent. did not affect 
the instrument readings, so that a rectified current 
drawn from the alternating-current mains could be 
used. The bridge cross-coil allowed a chart recorder 
to be used without the necessity of standardising and 
checking the bridge voltage or current. 

The wet-and-dry bulb psychrometer was generally 
more accurate than the hair hygrometer or similar 
instrument. The quantities involved were connected 
by a complicated mathematical relationship, the elec- 
trical solution of which was approximately possible 
by combining a Wheatstone bridge and ratiometer in 
one bridge cross-coil instrument. Two bridges were 
used, one containing a dry bulb and a wet bulb giving 
the psychrometric difference and the other a second 
dry bulb, the out-of-balance current from which was 
used as the control. The system was independent of 
voltage variations and the readings were correct over 
limited ranges of temperature, the scale being calibrated 
from 0 to 100 per cent. relative humidity. The 
analysis of gas mixtures by exposing one side of a 
platinum-wire bridge to the sample under test and the 
other to a reference sample was probably well-known. 
An electrical method of analysing the unburnt flue-gas 
components might, however, be less familiar. Plati- 
num-iridium wires formed a bridge, on one side of 
which the unburnt gases were catalytically oxidised 
in excess air. The resulting exothermic action raised 
the temperature, and thus the resistance, of one arm of 
the bridge, the out-of-balance current being a measure 
of the carbon monoxide plus hydrogen concentration. 

In the course of the discussion, speakers gave 
examples of other electrical instruments, which could be 
used for the measurement of a wide range of physical 
quantities. For example, mention was made of the 
use of resistance strain gauges in structural research. 
The hardness of steel could be determined non-destruc- 
tively by resistivity methods, while other fields of 
application of resistance-measurement technique were 
the determination of boiler feed-water impurities, the 
moisture content of wood, grain and hops, and the salt 
content of preserved meat. Special instruments allow- 
ing a direct reading to be made independently of the 
supply voltage were described, although it was pointed 
out that small stabilising transformers, which would 
permit the use of sensitive galvanometers without 
further precautions against supply-voltage variation, 
could now be obtained. The absorption of light was 
used in measuring the properties of some materials. 
In alloy analysis, the metal could be dissolved in a 
suitable acid to obtain a solution coloured by one of 
the constituents. The light absorption, measured either 
with a photo-electric cell or thermo-couples, then gave 
a measure of the amount of metal present. Vitamin B 
fluoresced when illuminated with ultra-violet light and 
the intensity of that fluorescence enabled the amount 
present to be assessed. 





DisPposaAL OF GOVERNMENT STORES.—Up till Decem- 
ber 31, 1945, sales of Government-owned surplus manu- 
factured civilian stores in the United Kingdom amounted 
to about 35,750,0001. This total is made up of consumer 
goods including cloth (9,500,0001.); plant, machinery, 
aircraft (sold for commercial use), motor vehicles and 
boats (6,750,000/.); machine tools (5,500,0001.); and 
other goods such as components, scrap, and builders’ 





materials (14,000,000/.). 


FLOUR-MILL ELECTRIFICATION. 


THE modern flour mill is usually situated near a 

dockside where shipping, rail and road facilities are 
available for handling the grain and is capable of 
dealing with at least one hundred 280 Ib. sacks of 
flour per hour. There are, however, still in existence 
a number of smaller mills, which were built in times 
when the location of industry was mainly dictated by 
iocal considerations. This latter class of mill still 
fulfils a useful purpose, however, especially when the 
original machinery has been replaced by up-to-date 
plant. An example of such conversion is provided by 
a mill owned by . James Neill, Limited, Belfast. 
This was originally built in 1844, but was reconstructed, 
and considerably enlarged, after a fire in 1884. _ At 
that time, the driving machinery consisted of a 150-h.p. 
beam engine, which was supplied with steam from 
three single-flue boilers. In 1905 these boilers were 
replaced by one Lancashire boiler, and a 225-h.p. 
Laval type turbine running at 10,000 r.p.m. was substi- 
tuted for the beam engine. The turbine was direct- 
coupled to a gearbox, which reduced the speed to 
1,000 r.p.m., and eee was transmitted thence to the 
line shafts by flat belts. This arrangement not proving 
altogether satisfactory, it was decided in 1912 to 
introduce electric drive by coupling an alternator to 
the 1,000-r.p.m. shaft and thus providing power for 
a 150-h.p. motor to drive the main mill and a 60-h.p. 
motor driving the wheatmeal section. It. is not 
surprising, perhaps, that this compromise proved 
less economical than the original installation, while a 
further drawback was that the electrical equipment 
was by no means trouble-free. A fteversion was there- 
fore made to a wholly mechanical drive, with the 
difference that cotton ropes were substituted for the 
flat belts. This method of operation was continued 
until 1939, when, after several alternative schemes had 
been considered, it was decided to dismantle the plant 
and to take a supply of electric power from the mains. 
A contract covering this conversion was let to Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester, 17. This included the 
whole of the motors with their associated control 
equipment and switchgear, and also the necessary 
cabling and millwrighting involved in the install- 
ation. 

Before dealing with this equipment in detail, it may 
be mentioned that wheat is brought to the mill in 
bulk wagons, whence it is delivered to the preliminary 
cleaning plant by a bucket elevator. In this cleaning 
plant the heavier dust and lighter impurities are 
removed by a separator and an aspirator, respec- 
tively. The grain is then passed to storage silos, 
whence it is withdrawn to undergo further cleaning, 
washing and conditioning. It is finally blended with 
other varieties of grain in the proportions necessary to 
produce the desired brand of flour. All these opera- 
tions are under automatic control. At this stage, the 
blended grain is ready for milling, and, after being 
automatically weighed, is taken to the first break 
roll, This break roll is fluted and grooved in such a 
way as to break off the outer husk, or bran, of the grain 
and to open the inner bean, or chop. This process is 
continued in four other break rolls with progressively 
finer flutes and grooves until finally all the bran and 
other unwanted flakes and dusts have been extracted. 
When the grain is considered to have been broken 
down sufficiently into its constituent parts, it is treated 
to‘furtherseparation according to size and composition 
in plansifters and purifiers. The several allied pro- 
ducts, such as the semolinas are thus segregated 
by successive riddling and aspiration. The more 
purified particles of the chop are then pulverised very 
gradually in as many as twelve stages of smooth 
reduction rolls, so as to preserve the full baking 
qualities of the final product. From the reduction 
rolls the flour is passed to centrifugals, where it is 
separated into grades of particle size by being passed 
through fine-mesh silk cloth. The coarser material, 
which cannot pass through this cloth, is sent back 
to the appropriate reduction rolls. Finally, the several 
kinds of flour and by-products are collected and 
delivered automatically to the packing plant, where 
they are weighed, packed and dispatched. 

The various processes just described, fall naturally 
into groups and this segregation had a considerable 
influence on the type of drive chosen. It was obviously 
inadvisable to empioy a number of individual drives in 
a series process as the failure of any one would stall the 
whole group. Individual drives were therefore adopted 
only for separate duties or to ‘replace long shafting 
and heavy belting. In other cases, group driving was 
employed. It should be added that the production 
of wheatmeal flour is simpler than that outlined above, 
consisting solely, after the appropriate cleaning and 
blending have been effected, in feeding the whole wheat 
into the eye of the. upper millstone and grinding it 
in the time-honoured manner. 

Turning to the electrical equipment which has been 





installed to provide power for the various processes: 
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three-phase current is obtained from the mains of the 
Belfast Corporation at 6-6 kV and a frequency of 
50 cycles per second, and is stepped down to 400 volts 
in the mill substation. After passing through a 
metering panel, the main feeder is connected to a 
truck-type switch cubicle. The stationary part of 
this cubicle consists of a cell of sheet-steel plates which 
are bolted to a framework of steel angle and channel 
sections. This framework carries the truck rails, for 
accurate registering, as well as the incoming blades for 
connection to the circuit-breaker. These blades are 
mounted on insulation in a chamber which is provided 
with automatically-locking shutters, so that all the 
live parts are screened when the truck is withdrawn. 
The remainder of the equipment is mounted on the 
truck portion of the cubicle and consists of a 600- 
ampere oil switch, equipped with three overcurrent 
trips. These trips are operated from current trans- 
formers and are short-circuited across time-limit fuses, 
the latter being rated to allow a 50 per cent. over- 
load to persist for 20 seconds before the breaker is 
tripped. 

Power is distributed from this switch to the various 
sections of the mill. The main mill drive is served 
through a section-box, from which, in turn, the re- 
mainder of the installation is supplied through a 
number of distiibution and sub-distribution boxes. 
The section-box is equipped, for protection, with fuses 
of high rupturing capacity. As the tariff under which 
power is supplied is based on both maximum demand 
and kilowatt-hour consumption, it was obvious that 
some form of power-factor correction would be profit- 
able. The main mill drive is therefore operated by a 
compensated “ no-lag ” screen-protected motor, which 
has a rating of 175 h.p. at 400 volts and a speed of 
995 r.p.m., and is designed to run at unity power 
factor, thus enabling the whole system to be corrected. 
The secondary winding of the motor is fitted on the 
stator, while the rotor carries the primary winding 
and a compensating winding in the same slots. This 
compensating winding is connected to the secondary 
winding on the rotor through brushes and a com- 
mutator. As it is required to carry only a small per- 
centage of the total power, the wear on the commutator 
after five years operation has been negligible. The 
motor operates at high efficiency—about 93 per cent.— 
and is claimed to be capable of meeting demands 
under the particularly severe conditions which occur, 
for instance, after a shut down. An illustration of 
the machine, showing the chain drives through which 
power is transmitted to the breaking-down and dressing- 
machine shafts, appears in Fig. 1. The chain drives 
are of the bush-roller type and are provided with pump 
and sump lubrications. Control is effected by an 
oil-immersed switch in the primary circuit and by a 
liquid-type secondary starter. 

The drive for the wheat-cleaning and screening 
plant is illustrated in Fig. 2. It consists of a 40-h.p. 
400-volt motor running at 730 r.p.m. This motor is of 
pipe-ventilated slip-ring type and is fitted with flame- 
proof brush gear. The motor driving the purifiers, 
rolls and fan plant is also of the pipe-ventilated type. 


175-H.P. ‘“‘ No-Lac’”’ Moror Driving Break Rotts anv DREss- 





Fie. 2. 40-H.P. 


Stre-Rine Motor Driving WHEAT-CLEANING AND 


SCREENING PLANT. 


Fic. 3. 20-H.P. Toratty-ExcLosep Fan-CooLtep Moror ror WHEATMEAL PLANT. 


It is rated at 40 h.p. when running at 970 r.p.m. and 
its output is transmitted through a V-rope drive. The 
wheat intake plant is driven by a 12-5-h.p. squirrel-cage 
motor of the totally-enclosed fan-cooled type, which 
runs at 730 r.p.m. and also transmits its output through 
a V-rope drive. It is controlled by an oil-immersed 
star-delta type starter. A third V-rope drive is used 
on the wheat intake elevator, which is driven by a 
4-h.p. totally-enclosed fan-cooled squirrel-cage motor, 
running at 1,450 r.p.m. and controlled by a direct-on 
contactor starter. Other motors include an 8-h.p. 
unit for the conditioning fans, a 2-h.p. unit for the 
stitching machine in the packing department, and 
1-h.p. units for the stokers and pump in the conditioning 
plant. All these motors are of the totally-enclosed 
squirrel-cage type and are fitted with direct-on con- 
tactor starters. As already mentioned, the wheatmeal 
plant is provided with an independent drive; this 
consists of a 20-h.p. totally-enclosed fan-cooled squirrel- 
cage motor running at 725r.p.m. This motor, which is 
illustrated in Fig. 3, drives the wheatmeal stones, floor 
worms and elevators and is controlled by an oil- 
immersed star-delta starter. 





The whole of the mill lighting is supplied from a 
distributor, which is connected to the main section 
box. Another distributor is connected to a 4-4-kVA 
single-phase oil-immersed core-type double-wound 
transformer, which steps the voltage down to 110 volts 
so as te provide a supply to the special bleaching 
transformers which were in use prior to the present 
installation. 

We are informed that the plant described above has 
been in service for five years during which the duty has 
been arduous and has included starting conditions of 
unusual severity. During the period from June, 1939, 
to July, 1944, when it was shut down for overhaul, the 
plant had been in operation for 35,655 hours, an average 
of 7,130 hours a year. During 1942, it was in operation 
for 8,272 hours, which is equivalent to 159 out of a 
possible 168 hours per week. The consumption during 
this year was 1,415,550 kW, which represents an average 
load of 171 kW, or a load factor of about 75 per cent. 
It was estimated during the project stage that, on the 
basis of a 47-hour week and with the power factor 
corrected to 0-98 lagging, the extra cost of installing a 
special motor for the latter purpose, about 100/., would 
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be recovered in 18 months. Actually, the mill worked 
an average of 137 hours weekly for over five years and 
the power factor was corrected to 0-978. The capital 
charges were therefore repaid within 12 months. This 
repayment was effected by savings on the maximum 
demand charges and was independent of the number 
of hours worked. 





THE ‘*CONSLAB’’ SYSTEM OF 
BUILDING CONSTRUCTION. 


Tue building method illustrated in Figs. 1 and 2, 
above, is a combination of the assembly of prefabri- 
cated units with the older practice of pouring concrete 
in situ. It has been designed primarily to assist in 
providing much-needed housing without requiring, the 
bricklayer or other skilled craftsman. At the same 
time, the method need not necessarily be confined to 
the building of the small house, as monolithic concrete 
construction is practicable by it, though no movable 
forms are used. Briefly, the desired building is out- 
lined by erecting two structures of relatively thin 
pre-cast slabs, vertically parallel with one another, 
and then filling the intervening space with concrete. 
The slabs thus function both as shuttering. and as 
part of the wall being built; in the first sense, they 
determine the form of the internal core, and in the 
second sense they are structurally an integral part 
of the wall, since that core adheres to them. Obviously, 
the slabs need support until the concrete core has set. 
This is afforded, as shown in Fig. 1, by a tubular 
scaffolding of any easily-erected type, the horizontal 
members of which are attached to steel plates bolted 
to the slabs at the corners. The method of bolting 
these plates will be clear from the enlarged view 
of a pair of slabs given in Fig. 2. The distance pieces 
pass through both slabs and the nuts have a tubular 
spigot. Washers fixed on to the distance pieces and 
abutting against the internal faces of the slabs, enable 
the correct distance between the slabs to be main- 
tained, the nuts being tightened against the plates 
on the external faces of the slabs. The concrete 
core is then poured and when it has set the nuts and 
plates are removed, thus leaving the distance pieces 
embedded in the core to serve as reinforcement. 
The distance-piece ends do not, of course, project 
from the surface of the wall. For purposes of demon- 
stration, the small portions of wall erected in Figs. 1 and 
2 are shown with a distance piece at each corner of the 
rectangular slabs ; actually, it has proved satisfactory 
to use scaffold attachments at diagonally opposite 
corners only. 

It will be realised that, after the first course of slabs, 
the system admits of a high degree of flexibility in the 
choice of materials and in the thickness of the finished 
wall. These characteristics may be best explained 
by reference to a pair of semi-detached two-storey 
houses recently erected by this method at Canons 
Park. The double building has a total frontage of 
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50 ft. and a depth, from front to back, of 22 ft. 1 in. 
Each house has a living room, a sitting room, a kitchen 
and a hall on the ground floor, with three bedrooms 
and a bathroom on the first floor. There is a small 
external annexe and a porch. There were, therefore, 
several partition walls in addition to the party wall 
between the two houses. The whole of the walls and 
partitions with chimney breasts and stacks, above 
damp course level, were constructed on a raft founda- 
tion, by the new method, which has been registered 
under the name “‘ Conslab,” and patented. A tubular 
scaffold was used on the outside of the external walls 
and on one side only of the party wall and partitions. 
The external walls are 8 in. thick, and the outer 
slabs are 1} in. thick, of a 4: 2:1 concrete of % in. 
shingle, sand and cement. The 5 in. core is of a 
proprietary light-weight concrete, “ Cheecol,” and the 
internal slab is 14 in. thick of 4: 2: 1 concrete of ~ in. 
crushed boiler clinker, sand and cement, this material 
being adopted to prevent internal condensation. The 
party wall is 8 in. thick and the partition walls 5 in. 
thick. The slabs are the same as those for the internal 
face of the main wall, but the core filling is a 6:3: 1 
concrete of } in. shingle, sand and cement. All the 
slabs are reinforced with galvanised wire mesh and all 
the internal surfaces are covered with a skimming coat 
of lime plaster gauged with cement, this treatment 
being found as satisfactory as, and less expensive than, 
the usual two-coat rendering, with the type of internal 
slab used. 

The above description is typical only, and it will be 
clear that the slabs and filling can be made of any 
suitable material ; for instance, if the external walls are 
to be rough-cast, the outer slabs can be of boiler-clinker 
concrete. A factor in design is the size and weight 
of the pre-cast slabs so that they do not present diffi- 
culties in handling ; slabs measuring 3 ft. by 3 ft. 6 in., 
reinforced with 6 in. wire mesh and 1} in. thick, are 
about the maximum that can be conveniently handled. 
The size is, naturally, varied where required in a 
particular building, as indicated in Fig. 1. If care is 
taken to prevent joints in the core filling from coinciding 
with those of the slabs, it will be clear that any cracks 
which might arise from contraction or expansion of the 
filling are not likely to extend right through the wall. 
Doors and window openings are formed by using 
pre-cast concrete, or wood frames, placed in position 
as the concreting proceeds and anchored to the filling. 
Flues are formed by using flue pipes placed in the 
concrete. Clearly, any desired hole through the wall 
can be arranged for by making the required openings 
in the slabs and employing suitable forms to continue 
the passage through the filling. The rate at which 
construction with the ‘‘Conslab” methods can be 
carried on depends to a great extent on the organi- 
sation created for manufacturing the slabs, an opera- 
tion which can normally be carried out on the building 
site; it may be mentioned, however, that, in erecting 
the pair of houses described above, the labour repre- 
sented 621 man-hours per house. This included the 
placing of the slabs, door and window frames and 
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flue-pipes, and filling with concrete of the whole of the 
walls, chimney breasts, chimney stacks, and weight- 
bearing partitions. The men were unskilled and no 
bricklayer was employed. The time required for 
erecting and tiling the roof is not included. The 
‘* Conslab ” method of construction has been developed 
by Major L. Shingleton, O.B.E., M.1.Struct.E., St. 
James’s House, Kensington-square, London, W.8, 
from whom licences to use it can be obtained. 





PNEUMATIC TYRES FOR FARM 
TRACTORS. 


Durine the years 1939 and 1940, the Institute for 
Research in Agricultural Engineering of the ‘University 
of Oxford carried out a research on pneumatic tyres 
for farm tractors, at the request of the British Rubber 
Producers’ Research Association. The field work 
had been completed when the functions of the Oxford 
Institute were taken over by the National Institute of 
Agricultural Engineering, of Askham Bryan, York, in 
1942, but pressure of other work made it impossible 
to compile a final report at that time. Conditions have 
now permitted the report to be completed and it has 
been published by the National Institute. It goes 
rather beyond the original terms of reference as, in 
addition to giving the results of the tests, it attempts 
to lay down practical values of the ratio of maximum 
working drawbar pull to live back-axle weight for any 
size of tyre. The research was carried out by Mr. J. S. 
Wilson, M.A., B.Sc., who is now at the Road Research 
Laboratory, and Mr. H. J. Hamblin, now at the National 
Institute, working under the direction of Mr. 8S. J. 
Wright, M.A., formerly Director of the Oxford Institute 
and now Director of the National Institute. 

Pneumatic tyres for farm traction were introduced 
in the United States in 1932 by the Goodyear Tyre and 
Rubber Company and the Firestone Tyre and Rubber 
Company. In 1933, the Dunlop Rubber Company 
started to manufacture such tyres in this country, and 
various tests have been carried out since 1934. In 
1934-35, the Oxford Institute conducted a series of 
tests on a Fordson tractor fitted with 11-25 in. by 24 in. 
Dunlop tyres. They were found to have a much 
lower rolling resistance than standard spade-lug wheels 
and to give a markedly lower maximum drawbar pull 
under wet conditions. Later work carried out on the 
subject showed the relative unimportance of the 
tread pattern except under marginal conditions, 
when the most flexible tread proved best able to keep 
itself clean. It was found also that the height above 
the ground of the centre of a pneumatic-tyred wheel 
represented the true rolling radius, so that the no-slip 
distance, measured as the mean of the running-light 
and towed distance per revolution, was equal to 27 
times this height. 

The research with which the report is concerned 
was intended to show the effect of diameter, loading, 
section an@ inflation pressure on the overall efficiency 
of pneumatic tyres under as varied conditions as 





202 


ENGINEERING. 








possible. An Allis-Chalmers Model U tractor was 
modified so as to incorporate a means of measuring 
the input torque to the driving wheels, and was pro- 
vided with means to record electrically the revolutions 
of each driving wheel. A dynamometer car provided a 
variable load; this carried a recorder on which a 
continuous record was obtained of drawbar pull, the 
reaction at the front of the tractor, the distance 
travelled, and the number of revolutions of each of 
the driving wheels. The tyres used were 11-25 x 24, 
11-25 x 28, 11-25 x 36, and 11-25 x 40 Goodyear 
Sure Grip, and 9-00 x 28 Firestone Ground Grip. 
The wheel fitting of the tractor made wheel i 
simple and rapid. As the tilt of the tractor depend 
on the diameter of the rear wheels in use, the standard 
rigid hitch, connecting it to the dynamometer car, was 
replace@ by a flexible chain arrangement. The mud- 
guards of the tractor were removed and provision made 
for accommodating 60 cast-ircn weights, each of 
50 Ib., to inerease the weight on the back axle. Before 
commencing field work, the rolling radius of each set of 
tyres, at different inflation pressures and deck loads, 
was determined. The conclusion to which this investi- 
gation led has béen referred to already. 

The major problem of the tests was to measure 
the performance of several sets of tyres while the 
ground remained sensibly constant. A 
length of 15 chains was marked off by means of posts, 
half a chain apart, and the tractor was driven parallel 

with the wheels always running on 

general, the outward .run was made 

st the return, breaking fresh ground, 

md gear. .The forward speed of the tractor did 

uence the efficiency of the tyres, and observa- 

tions on the two runs provided at least twelve points 
on the efficiency curve. The complete test of a set of 
yres was carried out in about half an hour. The 
results of the work are recorded in a series of curves 
reproduced in the report. These show the effect of 
diameter, tyre section, inflation pressure and back axle 
weight on the light land of the testing track, on light- 
land seed stubble, on light-land cultivated fallow, on 
heavy grass land, and on heavy-land cultivated fallow. 

The general conclusions drawn from the tests are 
that a large-diameter tyre is less affected by ground 
conditions than a small one, but that the tyre section 
does not appear to be of importance. In connection 
with this latter conclusion, it is pointed out that no 
tests were carried out on very light land, on which a 
large section might be expected to show up to advan- 
tage. It was found that increasing the inflation 
pressure above the minimum permissible reduced the 
efficiency, and it is recommended that tyres should be 
run with the lowest pressure which will not cause 
damage through excessive deflection. It may be 
added that the maximum deflection, with the tractor 
stationary, recommended by the tyre manufacturers 
was of the order of 2 in. The effect of increasing the 
back-axle weight was to make the performance of the 
tyre less dependent on ground conditions and to 
increase the value of the drawbar pull corresponding 
to maximum overall efficiency, without, in general, 
greatly affecting the value of the maximum overall 
efficiency. The report gives “reasonable practical 
values” for the ratio of maximum working drawbar 
pull to live back-axle weight, for the smallest and 
largest tyres u ed on the tests. Examples are, for a 
minimum rolling radius of tyre of 22 in. and a range 
of live back-axle load between 3,000 and 3,800 Ib., 
a ratio of drawbar pull over back-axle weight equal 
to 0-45. For a rolling radius of 30-2 in. and a back- 
axle load between 5,000 and 6,700 lb., the ratio is 0-55. 





GENERATION OF ELECTRICITY IN GREAT BRITAIN.-— 
The official returns rendered to the Electricity Com- 
missioners, Savoy-court, Strand, London, W.C.2, show 
that 4,142 miilion kilowatt-hours were generated by 
authorised electricity undertakers in Great Britain 
during January, 1946, compared with the revised figure 
of 4,174 million kilowatt-hours in January, 1945. This 
represents a decrease of 32 million kilowatt-hours, or 
0-8 per cent. The total number of kilowatt-hours sent 
out during that month (i.e., kilowatt-hours generated less 
kilowatt-hours consumed by auxiliary plant and for 
lighting in the stations themselvss) was 3,917 million. 


“* AEROTO ” SCREW FaNns.—An illustrated brochure on 
“* Aeroto”’ Patent Screw Fans (reference number S.F. 372) 
has been published by Messrs. Davidson and Company, 
Limited, Sirocco Engineering Works, Belfast. The 
brochure deals with this type of fan as manufactured 
for industrial and marine requirements and explains 
both the principles of the design and the method of con- 
struction. This section is followed by general notes on 
the estimation of fan duty under various conditions and 
with different arrangements of ducting, etc., with appro- 
priate graphs for determining optimum performance. 
Sections on lay-out follow. Full performance tables are 
included for the leading classes of arrangement, and 
different methods of driving are discussed. 





BRITISH STANDARD 
* SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Hot-Water Supply Boilers.—The generally accepted 
importance of plans for domestic building at the present 
time lends icular interest to the revision of B.S. 
No. 758, dealing with small domestic hot-water su ply 
boilers consuming solid fuel. The specification, wht 
supersedes B.S. No. 758, Parts 1 and 2, published in 
1937, and Part 3, issued im: 1943, covers the fire-pot 
type of solid-fuel fired small boilers primarily intended 
for direct domestic hot-water supply. Range, fireback, 
hopper-fed, and other boilers of special design are 
outside the terms of the specification. This is divided 
into two , the first dealing with rating, fuel 
capacity, heating surface, fire-grates and dampers, 
materials, certain details of construction, and scantlings. 
The second part describes the method of testing boilers 
for the determination of the water-heating efficiency at 
the rating; an overload test is also included. The 
main differences between the requirements of the 
original and the revised specifications are that the 
latter stipulates an increase in the minimum fuel 
capacity of the smallest size of boiler in order to ensure 
satisfactory overnight ‘‘ banking ” conditions, and that 
the revised specification contains more stringent require- 
ments for the control of air entering the ash-pit —- 
The damper is now required to fit more closely, so that, 
when it is closed, there is little or no air leakage. it 
has also to be made in such a manner that the small 
amount of air required under banking conditions can 
be controlled accurately. It is appreciated that the 
many improvements called for in the new specification 
can only be brought into full operation when the 
necessary changes in manufacturers’ plant have been 
effected. [Price 3s. 6d., postage included.] 

Bell Transformers.—-Specification B.S. No. 832, pub- 
lished in 1939, has now been issued in revised form. It 
deals with bell-ringing transformers, excluding appara- 
tus used in mines, and having separate input and 
output windings for connection to low-voltage circuits. 
The general design, test requirements and other charac- 
teristics of the transformers contained in the 1939 
edition have been retained, but additions have been 
made to include a less elaborate transformer with only 
one output voltage. Clauses covering maximum over- 
all dimensions, standard capacities and output voltages, 
constructional details and other matters are set out in 
the specification. [Price 2s., postage included. ] 
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No.1. June, 1944. Compiled by AGNEs E. GLENNIE. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
(Price 4s. 6d. net.] 





MARCH I, 1946. 


PERSONAL. 4 


Mr. E. A. Couzens has been elected President of the 
Institution of Heating and Ventilating Engineers ip 
succession to Dk. OSCAR FABER. MESSRS. G. L. Copping, 
T. H. F. Hotman, C. P. How, H, L. EGERTON and W. s. 
Hor have been elected to fill five vacancies on the 
Council 


- 


Mk. PHILIP GORDON HupsoN, B.Se.(Eng.), M.Inst.C.K., 
Chief Engineer, Directorate General of Works, Air 
Ministry, is taking up the position of a director of George 
Wimpey and Company, Limited, Tilehouse-lane, Den)}am, 
Uxbridge, Middx., to-day, Friday, March 1, and wil! be 
in charge of the company’s foreign work. 


Dr. LESLIE ArTcHison, B.Sc., who was appointed 
toa University Fellowship in Industrial Metallurgy, in the 
University of Birmingham, a year ago, is to occupy the 
newly-established Chair of Industrial Metallurgy in the 
University. 


Mr. J. WHITEHEAD, acting general manager, has been 
appointed general manager of Messrs. David Brown 
Tractors, Limited, Meltham, Huddersfield, and has been 
givtn a seat on the board. Mr. F. B. MaRsH, the com- 
mercial manager, has also been elected a director. 


CapTalIn (E) M. Lusy, R.N., A.M.1I.Mech.E., has bien 
made chairman of the Engine Committee of the Royal 
Aeronautical Society. 


Mr. G. N. Crrreniey, M.Se., F.R.I.C., M.I.Chem.E., 
has been appointed chairman of Committee SF/14 of the 
British Standards Institution. This committee deals 
with industrial insulating materials. 


Dr. Josepn A. Pope, B.Sc. (Eng.) (Lond.), Wh.Sc., 
A.M.I.Mech.E., has now left the Engineering Department 
of Manchester University to take up the appointment of 
Lecturer in Mechanical Engineering at the University of 
Sheffield, St. George’s-square, Sheffield, 1. 


Mr. R. T. Hirp, M.I.Mech.E., has been appointed 
chief technical adviser to Messrs. Kleinwort, Sons and 
Company, London. 


Mr. W. J. Oswatp, A.M.I1.E.E., has retired from the 
position of chief assistant engineer, Wimbledon Corpora- 
tion Electricity Department, after 42 years’ service. 
Mr. Oswald has been succeeded by Mr. A. H. SHOTTER, 
hitherto mains engineer in the Department. 


Mr. H. M. LavENDER, A.M.I.Mech.E., has been 
appointed a chief technical assistant in the Armaments 
and Machine Tools Branch of the Economic Division 
of the Control Commission for Germany. 


Mr. J. C. HOWELL, A.M.I.Mech.E., M.I.A.E., Warwick 
House, 4, Belle Vue-road, Eastville, Bristol, 5, has been 
released by the Naval Construction Department of the 
Admiralty, and also from the position of Inspecting 
Officer of Mechanical Transport at the R.A.S.C. Depot, 
and from the H.Q. staff of the Chief Inspector of Mechani- 
sation. He is resuming his consulting and inspecting 
practice. 


Messrs. DAVID BROWN AND Sons (HUDDERSFIELD) 
Lowtrep, inform us that consequent upon the death 
of Mr. J. A. Brown, their Scottish-area manager, 
Mayor STEWART OWEN, M.B.E., who has recently 
returned from the Forces, will be acting area manager, 
Scotland. 


Mr. F. G. Smrru has been elected President of the 
Motor Agents’ Association in succession to Mr. G. W. 
Lucas. 

Mr. H. F. STEVENS, formerly assistant to H.M. 
Trade Commissioner at Salisbury, Southern Rhodesia, 
has been appointed H.M. Trade Commissioner (Grade I1) 
at Wellington, New Zealand. Mr. Stevens took up his 
new appointment on February 4. 


THe GREAT WESTERN Rattway Crry Docks DEPART- 
MENT OFFICE, at 84, Leadenhall-street, London, E.C.3, 
has been re-opened, after having been clos: d for six years. 

BRITISH INSULATED CALLENDER’S CABLES, LIMITED, 
announce that their marine department, formerly at 
Tower Buildings, Liverpool, has been transferred to 
Surrey House, Temple-place, London, W.C.2. (Tele- 
phone: TEMple Bar 7722.) The manager is Mr. W. D. 
HECK. 





BROAD-FLANGE BEAM MANUFACTURE AT MIDDLES- 
BROUGH.—The werks executive and the heavy rolling- 
mill team of the Cargo Fleet Iron Company, Limited, 
Middlesbrough, have recently applied themselves to the 
production of broad-flange beams using their existing 
milllayout. The result is that the firm have successfully 
produced, in large quantities, one of the medium broad- 
flange sections mostly in demand, namely, 10 in. by 10 in., 
in lengths of up to 90 ft., and of a quality and finish 
strictly comparable with the best Continental and 
American standards. The management are now pro- 
ceeding to develop the manufacture of these beams from 
the smallest sections up to 20 in. by 12 in. to meet steel 





constructional requirements. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel—Makers are working to the limit of 
their capacity to keep pace with orders, and capacity 
at the moment may be defined as the utmost output 
that can be attained with the present restricted deliveries 
of fuel. From the beginning of this week, three smelting 
furnaces were in operation at the Hallside Works of the 
steel Company of Scotland, following a special allocation 
of coal arranged by the Ministry to enable approximately 
half the idle smelting furnaces to be relit; 100 men 
were re-engaged in consequence, but until fuel for the 
remaining idle mills and furnaces is available, several 
hundred men will be out of employment. Other steel- 
producing units are working steadily. 


Scottish Coal,—A sharp warning has been issued to 
six Lanarkshire pits, with bad records for output and 
illegal strikes, that the workings will be closed down by 
the Ministry unless performance improves and strikes are 
discontinued after the conciliation machinery has been 
prought into operation to try to reach a constitutional 
settlement. There are many more Scottish pits with 
unsatisfactory output and attendance records, and 
where strikes have been frequent, but it was obviously 
impracticable tq list every pit and issue warnings. 
Cardowan Colliery was one unit which might have been 
closed if output and strike records were the final tests, 
but as it is a very large unit, supplying 1,100 to 1,200 
tons a day (normal yields should be nearer 1,500 to 1,600 
tons) it has been left out. The general supply position 
is a little easier than it was, and utilities are now in most 
cases carrying about two weeks’ supply in reserve. 
Industrial users have been getting less coal and their 
reserves are greatly reduced; this department will 
require very substantial replenishment, as it was the 
industrial and domestic users that bore the brunt of the 
recent stringency. 





NOTES FROM THE SOUTH-WEST. 
CarpiFF, Wednesday. 

The Welsh Coal Trade.—Although the increase in the 
available man-power at the pits in South Wales has 
continued, largely as the result of men discharged from the 
Forces, the supply position has failed to show any 
improvement. Official returns, issued during the week 
by the Ministry of Fuel and Power, show that in the week 
ending February 9, there were 75 more men at the 277 
pits in the coalfield, bringing the total up to 107,487. 
As the result of the dislocation caused by the one-day 
token strike of bus staffs throughout the area, output 
fell by 6,137 tons to 458,962 tons during that week. 
The optimistic view was expressed during the week by 
Mr. A. Horner, President of the South Wales area of the 
National Union of Mineworkers, that the dust suppression 
methods in operation in the anthracite pits for the past 
few years were now having their effect on the incidence 
of pneumoconiosis, The latest records showed a definite 
check in these diseases in the anthracite area. Last year, 
a peak number of 9,133 men in the coalfield applied to be 
certified as suffering from these complaints. The 
number of applicants from the anthracite area were now 
at the rate of 15 to 20 a week, compared with a figure of 
60 to 70, at which it stood for a long time. Production 
during the past week was insufficient to bring any relief 
on the steam-coal market, There was an active demand 
for supplies from the inland section and in order to meet 
pressing needs producers have had to curtail deliveries 
to some of the large-scale users. With order books well 
filled for some months to come there was hardly any 
coal available for the export trade. As a result, few 
shipments were being made, and these were almost 
entirely restricted to the very poorest coals. Bunkers, 
too, were scarce and were being allocated strictly in 
accordance with the priority of the cargoes. All the 
large sorts were well sold ahead and were very firm. 
The sized and bituminous smalls were still very scarce 
and strong. Some of the inferior dry steams, however, 
were on offer. Sales of cokes and patent fuel were 
difficult to arrange. 

Swansea Steel-Sheet Industry—The report issued by 
the Incorporated Swansea Exchange states that, last 
week, the tin-plate market had a very firm tone. The 
demand was good although there was a reduction in the 
volume of business done with home consumers. This, 
however, was more than balanced by the orders booked 
for export during this quarter and the next. Steel- 
sheets, more particularly the black categories, continued 
to have an insistent demand and the mills will be well 
employed for some months. Iron and steel scrap were 
unchanged and the deliveries to the steelworks were 
satisfactory. Z 





GAUGE AND TOOL MAKERS’ ASSOCIATION.—The annual 
general meeting of the Gauge and Tool Makers’ Associa- 
tion will be held on Wednesday, March 13, at Grosvenor 
House, Park-lane, London, W.1, at 2.30 p.m., and will 
be preceded on the same day by aluncheon, at Grosvenor 
House, at 12.30 for 1 p.m. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Both home and export buyers are 
still in the market with substantial orders and the 
demand calls for considerably bigger outputs of iron and 
steel than are possible under existing conditions. The 
sellers’ commitments are so extensive that new business 
cannot be put through with any prospect of reasonably 
early delivery. Makers of many commodities have con- 
gested order books and are unable to accept new con- 
tracts for supply before July. The continued shortage 
of skilled labour is keeping down production and the 
prospects of some improvement in the fuel situation, 
while very welcome, are not expected to be on a suffi- 
ciently large scale to permit a substantial increase in 
the outputs of iron and steel. Native ironstone is in 
ample supply and more high-grade foreign ore is coming 
to hand, but the shortage of some classes of pig iron and 
semi-finished steel is becoming more acute. Producers 
of most finished commodities have a great deal of work 
in hand. 

Foundry and Basic Iron.—Larger quantities of high- 
phosphorus pig iron are required to enable users to deal 
satisfactorily with their running contracts. The make 
of Cleveland pig is still small, but substantial parcels of 
foundry iron are coming to hand from other producing 
eentres. The output of basic iron is moving steadily 
into consumption at the makers’ adjacent steelworks, 
but there is still no surplus for outside users. 

Hematite, Low-Phosphorus and Refined Iron.—Users of 
East-Coast hematite, low- and medium-phosphorus and 
refined iron are able to obtain parcels that cover actual 
ne ds, though, in the case of hematite, care has to be 
taken in the distribution of available tonnage to main- 
tain steady deliveries for essential purposes ; the require- 
ments of the engineering foundries are new absorbing a 
large proportion of the outputs of low- and medium- 
phosphorus iron. 

Manufactured Iron and Steel.—Semi-finished iron 
supplies are adequate for current requirements, but 
while deliveries of some stee] semies show an improve- 
ment, the scarcity of billets is becoming more acute and 
is slowing down operations at the re-rolling mills. Large 
quantities of steel bars are now reaching consumers, 
but the inconvenient shortage of home-produced billets 
necessitates further substantial imports to meet the 
urgent needs of the re-rollers. Finished-iron manufac- 
turers have better bookings than has been the case for 
some time and producers of finished steel are very busily 
occupied. Black and galvanised sheet makers have much 
more business offered than they can undertake, and 
plate, light-section and rail mills are fully employed, 
while plants producing points, crossings, railway chairs, 
pit props, arches and colliery roofings are operating at 
high pressure. 

Scrap.— The demand is brisk for iron and steel scrap 
and deliveries are extensive. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Tron and Steel.—The most serious problem which 
faces manufacturers in Sheffield is the shortage of fuel. 
Leading steel and engineering concerns state that they 
have about one-fifth of the supply of coal which they 
normally carry, and any further interruption of deliveries 
will place them in a precarious position. For a long time 
the supply of coking coal to coke works has been restricted, 
and this has meant not only a reduction in the available 
supplies of coke but also in the supply of coke-oven gas, 
which is the basis of all the gas used in Sheffield industry. 
Gradually the labour position is improving, as more men 
are demobilised and take up civilian duties but, so far, 
the accession of labour has not been sufficient to justify 

, the institution of the additional shifts requisite to keep 

pace with demand for semi-finished materials. A great 
deal more work is being done in railway and shipbuilding 
material departments, and orders continue to flow in. 
Orders for materials for merchant vessels are increasing 
both for new construction and reconditioning. Motor-car 
steels are in much heavier request. 

South Yorkshire Coal Trade.—The shortage of coal 
has been directly traceable to absenteeism, which at 
some pits on the occasion of recent mid-week football, 
has reached as high a figure as 50 per cent. Alternative 
and often inferior types of coal have to be taken by the 
railways, industrial users and householders. This 
reduces efficiency at. many works and retards preduction. 
Efforts are being made to eliminate delays to coal and 
empty wagon trains, but weather conditions have been 
adverse, and delays are understood to be unavoidable in 
the present circumstances. Much more house coal is 
needed to enable merchants to supply even a small 
proportion of the sanctioned deliveries. Generally 
speaking, export business has to be restricted to occa- 





sional cargoes of outcrop coal. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Midland Students’ Section : Saturday, March 2, 2.30 p.m., 
Electricity Showrcoms, Sunbridge-road, Bradford. 
“ Motor Bearings,” by Mr. E. B. Gosling. Mersey Centre : 
Monday, March 4, 6 p.m., Royal Institution, Colquitt- 
street, Liverpool. “ Street Lighting,” by Mr. E. C. 
Lennox. North-Western Centre: Tuesday, March 5, 
6 p.m., Engineers’ Club, Manchester. “ Turbo-Alter- 
nators and Rotor-Winding Deformation,” by Mr. R. H. 
Coates and Mr. B. C. Pyle. London Students’ Section : 
Tuesday, March 5,7 p.m., Victoria-embankment, W.C.2. 
“ Engineers of the Future,” by Dr. P. Dunsheath. Radio 
Section: Wednesday, March 6, 5.30 p.m., Victoria- 
embankment, W.C.2. “‘ Tuning Devices for Radio 
Receivers,” by Dr. R. C. G. Williams. Institution : 
Thursday, March 7, 5.30 p.m., Victoria-embankment, 
W.C.2. “The Electrical Engineering Industry in the 
Post-War Economy,” by Mr. G. L. E. Metz and Mr. R. L. 
Davies. 

JUNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section: Saturday, March 2, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. “‘High-Compression Oil 
Engines,” by Mr. G. E. Windeler. Institution: Friday, 
March 8, 6.30 p.m., 39, Victoria-street, Westminster, 
S.W.1. “ Bridging the Gap,” by Lieut. G. Watson 
Brown. : 

INSTITUTE OF BRITISH FOUNDRYMEN.—Lancashire 
Branch: Saturday, March 2, 3 p.m., Engineers’ Club, 
Manchester. ‘“‘ Cupola Control,” by Mr. C. A. Payne. 
Burnley Section : Tuesday, March 5, 7.30 p.m., Municipal 
College, Burnley. Annual Meeting. Scottish Branch: 
Saturday, March 9, 2.45 p.m., Royal Technical College. 
Glasgow. “German Non-Ferrous Casting,” by Mr. 
H. Ellis. Lincoln Section : Saturday, March 9, 2.45 p.m., 
Technical College, Lincoln. ‘“‘ Modern Research on 
Cast Iron,” by Mr. H. Morrogh. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates : Saturday, March 2, 3.30 p.m., Institution of 
Mechanical Engineers, Storey’s-gate, 8.W.1. “ High- 
Speed Motoring,” by Mr. G. Monkhouse. Institution : 
Tuesday, March 5, 5.30 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. “ Engine Propor- 
tions,” by Mr. A. Mitchell. Birmingham Centre : Tuesday, 
March 5, 6.15 p.m., James Watt Institute, Birmingham. 
Discussion on “ Metals for Automobile Use.” 

INSTITUTION OF PRODUCTION ENGINEERS.—F¥ orkshire 
Section: Monday, March 4, 7 p.m., Hotel Metropole, 
Leeds. “Incentives in Industry,” by Mr. J. E. Hill 
and Mr. B. McMahon. 

RoyaL UNITED SERVICE INSTITUTION.—Tuesday, 
March 5, 3 p.m., Whitehall, S.W.1. 115th Anniversary 
Meeting. Thursday, March 7, 3 p.m. “‘ Science and the 
Services,” by Professor Sir Henry T. Tizard, F.R.S. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 5, 
5.30 p.m., Great George-street, S.W.1. Symposium of 
Notes on Road Engineering Problems. 

INSTITUTE OF TRANSPORT.—Midland Section: Tues- 
day, March 5, 6 p.m., Imperial Hotel, Birmingham. 
“ Atlantic Transport,” by Capt. Malin Sorsbie. North- 
ern Ireland Section: Friday, March 8, 6.15 p.m., Lom- 
bard Café, Lombard-street, Belfast. ‘‘ Municipal Trans- 
port,” by Mr. R.S. Pilcher. Northern Section: Friday, 
March 8, 7 p.m., Royal Station Hotel, Newcastle-upon- 
Tyne. “ Transport Industry Worker,” by Mr.C. F. King. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
March 5, 6.30 pm., 198, West-street, Sheffield. “ Per- 
manent Magnet Materials,” by Mr. D. Hadfield. 

Hutt CHEMICAL AND ENGINEERING SOCIETY.—Tues- 
day, March 5, 7.30 p.m., Regal Cinema, Hull. ‘“‘ Com- 
mercial Utilisation of Electricity,” by Mr. D. Bellamy. 

RoyaL Socrery oF ARTSs.—Wednesday, March 6, 
1.45 p.m., John Adam-street, W.C.2. “ Emergency 
Construction as Applied to Docks During the War,” by 
Mr. G. A. Maunsell. 

INSTITUTE OF FUEL.— North-Western Section: Wed- 
nesday, March 6, 2.30 p.m., Engineers’ Club, Manchester. 
Discussion on “ Boiler Maintenance and Operation.” 
Friday, March 8, 2.30 p.m., Municipal Annexe, Dale- 
street, Liverpool. ‘‘ Sources of Energy,” by Mr. J. Eccles. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
March 8, 5.30 p.m., Storey’s-gate, S.W.1. “‘ The Ven- 
tilation of Factories,” by Mr. Ralph Poole. London 
Graduates’ Section: Saturday, March 9, 3.30 p.m., 
Storey’s-gate, $.W.1. “ Optical Measuring Instru- 
ments,” by Mr. O. H. Rachwalsky. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
March 8, 6.45 p.m., Engineers’ Club, Manchester. “‘ Drop 
Forgings,” by Lt.-Col. J. W. Danielsen. 

West oF SCOTLAND IRON AND STEEL INSTITUTE.— 
Friday, March 8, 6.30 p.m., 39, Elmbank-crescent, Glas- 
gow. “Changes in Fireclay on Heating,” by Mr. Jan 





Gworek and Miss Helen Towers. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 





We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 


similar title. 
Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMPLE Bar 3663 and 3664. 

All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 

Accounts are payable to “ ENGINEERING,” Ltd. 
(Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 











SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdon .... £3 5 0 
For Canada— 
Thin eee £218 6 
Thick paper oopice % 3 0 
For all other places abroad— 
Thin paper copies ................ £3 3 0 
Thick paper copies ............ £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 


larity but absolute regularity cannot be teed. 
The charge for advertisements classi under the 
headings of “ Appointments Open,” “ Situations 


Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and 1s. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME FoR RECEIPT oF ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years 
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THE AKABA CANAL 
PROJECT. 


WueEn General Gordon was in Palestine some 
70 years ago, he let fall the suggestion that it might 
be advantageous to construct a ship canal from 
Akaba to the Mediterranean. Although, so far as 
the ordinary inquirer can discover, no authoritative 
details of any such scheme were ever published, and 
although no responsible engineer has ever supported 
the proposal, yet the original casual suggestion has 
taken root and flourished until in many minds it 
has become an article of faith. They are convinced 
that “the plans are all ready in London.” From 
time to time, this belief is nourished by comments 
in the English Press. In the spring of this year, a 
London daily paper announced that surveyors were 
actually at work on the site, and that British 
engineers were going to carry through the under- 
taking. More recently, a correspondent in The 
Times wrote as though the Akaba Canal project were 
quite worthy of serious consideration. If this ill- 
directed attention were focused upon any other 
part of the earth’s surface, it might be treated with 
good-natured indulgence ; but it is imprudent to 
deal lightly with anything that concerns the future 
of Palestine. So great a cloud of plans and pro- 
posals and projects obscures the vision in that 
region that it becomes a matter of common duty 
to try to eliminate at least those schemes that are 
almost certainly condemned to remain visionary. 
The Akaba Canal is one of these. 

Since none but the vaguest outlines of the scheme 
have ever been put forward, it is hard to say exactly 
what is in the minds of its devotees. There seem to 
be two general notions : a canal from Akaba might 
provide maritime communication between Palestine 
and India and the Far East, by a waterway lying 
wholly within Palestinian territory ; and, if such a 
canal were truly international, it might compete 
directly with the Suez Canal. The name Akaba 
is the only item that is free from all doubt; the 
canal is certainly intended to start from the northern 
end of the Gulf of Akaba. This gulf is the easterly 
of the two arms in which the Red Sea terminates. 
At the head of the westerly arm, the Gulf of Suez, 
lie the towns of Suez and Port Tewfik; at the 
corresponding point of the easterly arm is the 
tiny village of Akaba. The Gulf of Akaba is much 
narrower and more hemmed in by mountains than 





is the Gulf of Suez, and at present it is almost 


destitute of navigational aids—buoys, beacons, 
lights, etc. On the other hand, the head of the 
gulf is plentifully provided with international 
frontiers, which terminate in the sea ; from west to 
east, they are respectively the Egyptian-Palestine 
frontier, the Palestine-Transjordan frontier, and 
the Transjordan-Seondi Arabia frontier. Thus the 
Palestinian coastline has a length of only a few 
miles, and within Palestinian territory hereabouts 
there is nothing but sand, gravel and scrub. 

Nevertheless, it is in this region that the southern 
terminal port of the canal must be made. The only 
available water comes from a few insignificant wells 
in the village of Akaba, just to the east in Trans- 
jordan territory. Virtually no food or other kind 
of supplies can be found locally. Land communi- 
cations are bad. A desert track across the Sinai 
peninsula connects Akaba with Suez, some 170 
miles to the west; a track of about the same 
length heads north-eastwards to Amman, the 
present terminus of the Hedjaz railway. So steep 
are the slopes which enclose the head of the gulf 
that it would be almost impracticable to bring a 
normal railway down tothe water’sedge ; the new 
port would probably have to depend mainly on 
seaborne supplies from Suez. 

As the Gulf of Akaba and the Jordan Valley 
form parts of the same great rift, it looks easy to _ 
run a canal directly northwards from the one to 
the other. Large-scale contoured maps, however, 
disclose a serious topographical difficulty : the floor 
of the intervening trough is—not flat, but rises 
steadily to a summit, col, or “divide,” at a height 
above sea level of about 600 ft. How is the canal 
to traverse this obstacle ? With the history of the 
Panama Canal in mind, there can be no question 
here of digging a waterway at sea level; the canal 
water-surface at the summit could hardly be lower 
than 500 ft. above Akaba sea level, at a distance 
from Akaba of about 25 miles. The only way of 
gaining this vertical height of 500 ft. is by locks, 
comparable in size with those at Panama. Allow- 
ing a lift in each lock of 40 ft., this means that each 
ship must traverse at least 12 such locks during the 
first 25 miles of its journey from Akaba. The total 
number of locks at Panama is five. 

Onwards from the summit there are four conceiv- 
able routes by which the canal might reach the 
Mediterranean. They are not economically practic- 
able routes, but all of them ought to be studied 
because they cannot be dismissed offhand as being 
wholly outside the scope of engineering skill. They 
are (i) the Akaba-Mediterranean direct route ; (ii) 
the Akaba-Dead Sea-Haifa route ; (iii) the Akaba- 
heightened Dead Sea-Haifa route; and (iv) the 
Akaba-Dead Sea by-pass-Haifa route. The first- 
mentioned is the shortest possible route ; from the 
summit in the main rift, the canal would climb 
north-westward over the high desert country of the 
Negeb, falling again to the Mediterranean some- 
where near Gaza. The lowest point in this great 
ridge between the rift and the coast is about 1,500 ft. 
above sea level. Not only would 74 locks be re- 
quired on the previous assumption of 40 ft. lift each, 
but an entirely new terminal port must be built. 

The Dead Sea route from Akaba to Haifa has a par- 
ticular fascination for adherents of the Akaba Canal 
project; but this would involve lowering the canal 
surface level by means of locks from the summit 
down to Dead Sea level—a vertical drop of 1,800 ft. 
From the Dead Sea northward, the canal would 
climb up the Jordan valley, turn north-west across 
the plain of Esdraelon, and reach the coast at 
Haifa. A minimum of 84 great locks would be 
needed ; and, moreover, the excessive density of 
Dead Sea water might seriously affect the stability 
of ships travelling along it. Some enthusiasts claim 
that the objections to the Dead Sea route could be best 
eliminated by virtually eliminating the Dead Sea; 
they have proposed that the entire Jordan depres- 
sion should be filled up to the level of the Mediter- 
ranean, thus forming a new inland sea including 
both the former Dead Sea and the former Sea of 
Galilee. It is true that towns, roads, railways, 
agricultural land, and hydro-electric plants would 
be submerged, and that a gigantic inlet canal 
would be needed, ceaselessly pouring Mediter- 
ranean water into the depression over a period of 





scores of years ; but what does it matter if half the 
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country is destroyed, so long as the canal is eventu- 
ally achieved ? Finally, there is a less drastic way 
of avoiding the descent into the Jordan depression. 
From the summit the canal would be locked down 
to sea level and then continued, always at sea-level, 
along the west flank of the rift, high above the Dead 
Sea. The constructional problems in this case 
would be exceptionally severe. 

Before making a final comparison between these 
four schemes, it is necessary to give more than a 
passing thought to the locks. Whence is the 
locking water to be obtained ? As the canal lies 
within the arid or semi-arid climatic belt, local 
rainfall would be entirely useless; the water must 
be pumped up from sea level to the highest point 
of the canal system, and that this titanic installa- 
tion of pumps, piping and reservoirs must also 
supply make-up water to allow for seepage and 
evaporation. No such problem arises at Panama, 
where the Chagres river provides, at the desired 
summit level, all the water necessary. There 
must be power plant for working the lock-gates 
and sluices for manoeuvring ships in transit, and 
for lighting the whole area ; as well as housing and 
drinking water supplies to be provided for the staff. 

In spite of all these obstacles, however, engineers 
would not admit that they could not somehow force 
a waterway from Akaba to the Mediterranean, if 
the money could be found. But why should they 
trouble to do so when there already exists, in the 
Suez Canal, a much better route? The outstanding 
advantages of this route, in comparison with all four 
of the Akaba routes, are obvious if a little considera- 
tionis given to the figuresinvolved. The totallength 
of the first of the four suggested Akaba routes is 
120 miles, and each of the other three is 220 miles 
long; the length of the Suez canal is 100 miles. 
The lengths of artificial waterway that would have 
to be cut to connect Akaba with the Mediterranean 
are 120, 170, 120 and 220 miles, respectively. The 
number of locks required would be 74, 84, or, in the 
case of the third and fourth schemes, 24; there are 
no locks on the Suez Canal. Each of the Akaba 
projects would involve the provision of pumping 
plant, of about 150,000 h.p. in the first case con- 
sidered, or 50,000 h.p. in each of the other three ; 
no pumping plant is needed on the Suez canal. 

What countervailing attractions can the Akaba 
canal offer ? It is not to be believed that the canal 
dues would be favourable ; the enormous construc- 
tional cost and heavy operating costs would destroy 
any such hope. The only class of traffic to which 
the Akaba scheme could offer a shorter route than 
the existing Suez route would be traffic from the 
Red Sea to the Levant ports of Haifa, Beirut and 
Alexandretta. Although shorter in distance, this 
transit would almost certainly be longer in time ; 
nor might shipowners be willing to expose their 
vessels unnecessarily to the hazard of a jammed 
lock-gate or a burst pipe, when they have the option 
of using the sea-level canal at Suez. The bulk of 
the traffic coming up the Red Sea could not con- 
ceivably be induced to take the Akaba route. A 
minor point to be remembered, too, is that the new 
Haifa-Beirut-Tripoli railway now gives direct rail 
communication between Egypt and the whole of the 
Levant. It is at this stage that the Akaba Canal 
supporter brings out his last card. “ Ah,” he says, 
“* but suppose the Suez Canal could not be used ? ” ; 
and goes on to talk darkly of what might happen in 
1969, when the organisation of that undertaking 
comes up for revision. He suggests that, by neglect 
or by design, the Egyptian Government might allow 
the Suez Canal to fall into disuse. The plain 
reply is, Why should they? Why should Egypt 
neglect such a magnificent source of revenue ? 
Why should the country cease to understand what 
advantage the Canal brings to it? Why should 
Egypt, claiming more and more the status of a 
modern State and doing its best to earn it, refuse to 
play the international role that geography enforces ? 
These are the hard facts, although the adherents 
of the Akaba canal are not likely to be dissuaded 
by provisional estimates, that the cost would con. 
siderably exceed that of the Panama Canal. Nor is 
there much likelihood that they may be exposed to 
the sobering influence of an engineer’s report. No 
one is going to pay an engineer to work out a scheme 
which has no technical or economic foundation. 





THE FUTURE OF ELEC- 
TRICAL GENERATION. 


TWENTY-SEVEN years ago the electricity-supply 
industry of this country was emerging from the 
first World War in an atmosphere of optimism, 
the recollection of which still arouses envy. That 
there should have been such an atmosphere is not 
surprising. The demand for munitions of all kinds 
had drawn widespread attention to the capacity 
of the electrical undertakings to provide the neces- 
sary power; and had shown the advantages, tech- 
nical and economic, which accompanied its use. 
It had also made clear that, if that supply were 
to be given efficiently, a good deal of legislative 
and administrative dogma would have to be dis- 
carded. This, in itself, was a matter for gratifica- 
tion to those responsible for management and opera- 
tion. On the technical side, teething troubles had 
been largely overcome, a process which had been 
assisted by the necessity during hostilities of 
securing power without looking too closely into the 
cost of essential research and development. The 
number of those engaged in the industry who 
were imbued with the idea that they had a mission 
to the public was increasing. In fact, the stage 
was set for a great move forward, a move which, 
given enterprise, it was encouraging to think there 
was little to prevent. 

We need not point out how fully that optimism 
has been justified, that having often been done 
both explicitly and by implication. We rather 
wish to draw attention to the fact that similar 
optimism is generally lacking to-day, at the end of 
the second world war ; its place having been taken 
by a consciousness of the magnitude of the diffi- 
culties that have to be faced. That, again, is 
not surprising. The strain imposed on the country 
between 1939 and 1945 was much greater than 
between 1914 and 1918; and, in common with 
everything else, the electricity-supply industry has 
had to bear this heavier load. Moreover, the fact 
that it developed so rapidly between the two wars 
has increased the strain; and would, in any case, 
have made recuperation more difficult. A further 
reason for the change from optimism to a what may 
best be described as anxiety, is that ‘‘ saturation ” 
is nearer than it was twenty-seven years ago. 
Progress, of course, continues, but it is not achieved 
so easily. On the economic side, to obtain fresh 
business is requiring more effort, while technically, 
improvements, both in generation and distribution, 
are ing harder to secure. The position with 
regard to fuel supplies has become more difficult and 
shows no sign of improving, especially from the 
financial aspect. Further, matters are not made 
easier by the increasing intrusion of political ideology 
into all phases of the industry’s own and connected 
activities. 

More than one way of illustrating these arguments 
is available, but some interesting information re- 
garding generation, which was given by Mr. W. 
Dixon in his address as Chairman of the North- 
Eastern Centre of the Institution of Electrical 
Engineers, may be utilised for that purpose. This 
address was delivered some weeks ago, but has only 
recently become available. The future is, of course, 
built upon the past, so that it is germane to our 
purpose to deal primarily with conditions as they 
existed during the war. As Mr. Dixon points out, 
the availability of plant was the most serious 
of the industry’s generation problems. In fact, 
the restriction of plant extensions to those required 
for essential war purposes meant that existing 
plant, some of it nearing the end of its twenty years 
of useful life, had to meet a maximum demand 
25 per cent. greater than before the war, and to 
provide a 45 per cent. greater output. The natural 
consequence was that increased maintenance was 
necessary. It was not, however, always possible to 
meet this requirement, as is shown by the fact 
that during the period of maximum demand in 1944, 
18 per cent. of the installed plant capacity was out 
of action, compared with 6 per cent. before the war. 
As was pointed out by Sir Ronald Matthews in 
The Times, of Monday, February 25, a similar 
state of affairs exists on the British railways. It 
may be explained and excused by dire necessity, 
but it gives rise to the uneasy reflection that if 


hostilities had not ceased when they did both oy, 
major transport system and our principal source 
of industrial power might have reached a conditio, 
when it would have been virtually impossible fo, 
them to meet the demands of the services anq 
industry. 

The immediate task is then the replacement of 
plant which is suffering from war-weariness, singe 
even the best efforts of the maintenance staf, 
cannot hope to bring this up to the necessary state 
of efficiency. Unfortunately, although an extension 

mme of considerable proportions has beep 
authorised, this is not likely to mean that more 
plant will be available in the immediate future, 
A further period of difficulty has therefore to be 
faced by the undertakings, a period during which, 
for this and other reasons, the consumer may have 
to endure as best he may the much advertised bene. 
fits of austerity. The reason, of course, is that 
manufacturers who might now be producing the 
necessary plant are still confronted with a number 
of difficult problems, among which the shortage 
of engineers and skilled craftsmen, a lack of machine 
tools and the necessity of altering production 
methods, are the chief. It is to be hoped that some 
of these difficulties will be mitigated by the adoption 
of such practices as the standardisation of alterna. 
tors, and perhaps of steam conditions for the tur. 
bines. Even if this is done, however, there must 
still be a long interval between the time the order 
is placed and the day when it can take its share 
of the load. 

The difficulties surrounding the provision of new 
generating plant, however, are not, entirely on the 
manufacturing side. The supply undertakings are 
faced in their turn with the problem of finding 
suitable sites for new stations, a problem that is 
not made easier by the number of authorities who 
have to be consulted before the matter can be 
finally settled. These authorities include not only 
the Central Electricity Board and the Electricity 
Commission, but the Ministers of Town and Country 
Planning and Works, and the Royal Fine Arts 
Commission. The objections raised by persons 
living within 300 yards of the proposed site may 
also have to be dealt with at a public inquiry 
before the first sod can be cut. It is not therefore 
surprising that the combined effects of all this 
examination and of delays in manufacture have 
extended the period required from the inception of 
a scheme until it is in operation from two to three 
and a half years for a 120 MW station. Thus the 
fact has to be faced that very little of the plant now 
on order will be available to deal with next winter’s 
load. The ability of the supply undertakings to 
meet the demands of industry will therefore still 
have to depend on what the maintenance staffs are 
able to do with existing equipment. 

Even if new plant were available the supply 
engineer’s problems would not be fully solved; 
indeed, it might well be argued that the most 
difficult would remain. What this problem is may 
be stated in simple terms. The largest item of 
expenditure for generation in this country is coal. 
In fact, to-day it accounts for over 80 per cent. of 
the total operating cost. Since the price of coal 
continues to rise and our deposits are being rapidly 
consumed, the engineer must devote close atten- 
tion to making the fullest use of it or, alternatively, 
turn to new methods. It is true that in the im- 
mediate future he must continue to use the con- 
densing steam turbine and thereby to waste a 
distressingly large proportion of the heat content 
of the fuel. Much higher efficiencies might, how- 
ever, be obtained by the employment of back-pres- 
sure turbines, so that the generation of electricity 
could be combined with the supply of heat for indus- 
trial and even domestic purposes. The economic 
possibilities of doing this must obviously be exam- 
ined. Moreover, the increase in the price of coal 
has rendered the employment of our meagre water- 
power resources more attractive. Greater attention 
must obviously be paid to schemes, such as that 
proposed in North Wales, for developing water 
power even if the adoption of Mr. Bernard Shaw's 
ideas on the utilisation of tidal power can still be 
relegated to the distant future, not so much on the 





grounds of technical impossibility as of financial 
difficulties. 
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NOTES. 


Tue ENGINEERS’ Memorial SERVICE. 


Qn Thursday, February 21, a memorial service 
yas held in Westminster Abbey in memory of those 
members, of all grades, of the Institution of Civil 
Engineers, the Institution of Mechanical Engineers 
and the Institution of Electrical Engineers who lost 
their lives in the war of 1939-1945. It is not 

ible, even though hostilities have been over 
for some time, to give inclusive figures of the number 
of members commemorated as the returns are not 
yet complete, but the lists so far compiled include 
both those cerving in the armed Forces and those 
who fell when engaged in civilian capacities. It was 
haps the remembrance of the junior grades of 
membership which made the service especially 
poignant, since the congregation included so many 
who were obviously young widows. Apart from 
its object of affording consolation, the service 
should underline the clamant duty of surviving 
members to support to the full the Benevolent 
Funds of the three institutions concerned, and this 
of it may be commended to those who may 
not have realised hitherto how these funds are likely 
to feel the results of the war. The service was 
held by permission of the Dean of Westminster, 
the Right Reverend Paul F. D. de Labilliere, D.D., 
who took a leading part in it. Since the Dean 
is an honorary member of the Institution of Civil 
Engineers, it was eminently fitting that certain 
of the petitionary sentences for the living in the 
service should embody, in stately phrasing, reference 
to the work of that and kindred bodies of engineers. 
Needless to say, at this service there was no distinc- 
tion of creed, and though to some of the congregation 
the solemn ritual may have seemed strange, it 
could hardly fail to be impressive, nor could the 
thoughtful engineer withhold a mental tribute to 
the technical skill of the builders of the great and 
beautiful church in which the service was held, 
skill which raised so enduring a structure in ages 
almost entirely lacking in mechanical appliances. 


REGULATIONS FOR THE ELECTRICAL EQUIPMENT 
OF BUILDINGS. 


Tue report of the Electrical Installations (Study) 
Committee, which was published in 1944 under the 
title of ““ Post-War Building Studies, No. 11. Elec- 
trical Installations ” and was commented upon on 
page 432 of our issue of December 1, 1944, contained 
the recommendation that house wiring should be 
simplified by carrying a ring circuit, starting and 
ending at a fuse terminal, through each room of the 
premises in turn. This recommendation received a 
large measure of support, but such a method of 
installation was contrary to the well-known ‘“‘ Regu- 
lations for the Electrical Equipment of Buildings,” 
which are issued by the Institution of Electrical 
Engineers. The Institution have therefore taken 
the wise course of amending the Regulations to 
validate the use of ring circuits and, as the present 
time is considered inopportune for a general revision, 
have issued a supplement to the eleventh edition 
dealing with this and other urgent matters. This 
supplement, which is entitled “‘ 1946 Supplement to 
the Eleventh Edition of the Regulations for the 
Electrical Equipment of Buildings,” may be 
obtained from the secretary of the Institution of 
Electrical Engineers, Savoy-place, Victoria-embank- 
ment, London, W.C.2, at the price of 6d. and will 
come into force to-day, Friday, March 1. In addition 
to the authorisation of ring circuits, certain provi- 
sions of the Recommended War Emergency Relaxa- 
tions (which have now been terminated) are em- 
bodied in the Regulations, in particular those dealing 
with voltage-drop limitations, with the current 
tating of mineral-insulated copper-sheathed cable, 
and with the recognition of P.V.C. insulated cables. 
Regulation 201, as amended, revises the number of 
outlets which may be permitted for various arrange- 
ments of final sub-circuits and deals with the pro- 
vision of circuits feeding socket-outlets provided 
with fused plugs, so far as these apply to domestic 
and other non-industrial installations. Other 
amendments require that all cables shall be coloured, 


and clarify the circuit protection requirements for 
motors with high starting or accelerating currents. 
Attention is directed, also, to the recent action 
of the Electricity Commissioners in bringing Regula- 
tion 4 of the Electricity Supply Regulations, 1937, 
into conformity with the Report of the Institutions 
Committee on Multiple Earthing of the Neutral 
Conductor (1942). The result is that Regulation 112, 
which requires the use of single-pole fusing for 
earthed neutral systems, will apply in future to the 
majority of alternating-current installations in this 
country. 


Tue InNstrTuTION OF MECHANICAL ENGINEERS. 


An ordinary general meeting of the Institution of 
Mechanical Engineers was held at Storey’s Gate, 
St. James’s Park, London, 8.W.1, on Friday, 
February 22, at which a paper entitled ““ The Flow 
of Gases at Sonic and Supersonic Speeds” was 
presented for discussion by Dr. G. A. Hankins, 
Wh.Ex., and Mr. W. F. Cope, M.A. The chair 
was occupied by Professor H. W. Swift, M.A., 
D.Sc. (Eng.). The paper, which was arranged 
jointly with the Applied Mechanics Group of the 
Institution, began with a reference to problems 
involving the flow of gases at velocities near to 
or exceeding that of sound, which had engaged 
the attention of mechanical engineers in connection 
with the design of steam nozzles. The methods 
of treatment applicable to such problems, which 
assumed the incompressibility of the medium, 
were no longer admissible for the still higher 
velocities which obtained in aerodynamic problems 
of many kinds, where the effect of compressibility 
had to be taken into account. This involved an 
analogue to the well-known Reynolds’ number, 
namely, the Mach number. The conditions affecting 
air resistance at high speeds were then dealt with 
and this section was followed by one describing 
in some détail the main equipment in the Engin- 
eering Division of the National Physical Laboratory 
for experimental work on supersonic flow problems. 
The equipment comprised a ballistic range, super- 
sonic wind tunnels, and apparatus for the study of 
flow through nozzles and ducts by means of super- 
sonic diffusers. A brief account of the principles of 
the analytical treatment of gas dynamics was then 
given and the paper concluded with a section on 
future developments and basic research problems. 
Examples of problems that called for future work 
were briefly discussed, such examples covering 
boundary-layer research, the behaviour and effect 
of vapours in high-speed flow, the effect of inter- 
secting shock waves, injectors and induced flow, 
and heat transfer, emphasising the author’s point 
that the principles are of universal application. 


RADIOLOCATION CONVENTION. 


The Institution of Electrical Engineers have orga- 
nised a Radiolocation Convention, to be held at 
the Institution, Savoy-place, Victoria-embankment, 
from March 26 to 29. The Convention opens with a 
reception at 4.30 p.m., on March 26, after which, at 
5.30 p.m., Sir Robert Watson Watt, C.B., F.RS., 
will deliver a lecture on ‘‘ The Evolution of Radio- 
location.”” The subject to be discussed at the morn- 
ing session of Wednesday, March 27, from 9.30 to 
12.30, will be ‘‘ Aerials and Waveguides,” and two 
papers will be presented, the first by Mr. J. A. Rat- 
cliffe, O.B.E., on “‘ Aerials for Radar Equipment.” 
and the second by Dr. M. H. L. Pryce, on “ Wave- 
guides.” There will be two simultaneous sessions, 
from 2.30 to 5.30, in the afternoon of March 27. 
The subject for discussion at the one will be “‘ Pro- 
pagation,” and the papers to be presented, “‘ Ele- 
ments of Radio Meteorology,” by Dr. H. G. Booker, 
and “‘ Experimental Studies of the Propagation of 
Very Short Waves,” by Mr. E. C. S. Megaw, M.B.E. 
The subject to be discussed at the other session, on 
the afternoon of March 27, is ‘‘ Cathode-Ray Tubes,” 
and the papers to be presented, “‘ Survey of Cathode- 
Ray Tube Problems in Service Applications,” by 
Mr. J. G. Bartlett, Mr. G. Bradfield, and Mr. D. 
Stewart Watson, and “‘ War-Time Developments in 
Cathode-Ray Tubes for Radar,” by Mr. L. C. Jesty, 
Dr. H. Moss, and Mr. R. Puleston. .The evening 
session on March 27, starting at 6.15, will be devoted 
to a lecture on “‘ Precision Radar,” to be delivered 


28, the morning session, from 9.30 to 12.30, will deal 
with “* Valves,” and Dr. J. H. E. Griffiths will pre- 
sent a paper on ‘The Development of Radio 
Valves.” At the afternoon session, from 2.30 to 
5,30, the subject before the meeting will be “‘ Radio 
Measurements and Test Gear,” and a paper on 
‘“‘ Ultra-High Frequency Measurements,” will be 
presented by Mr. C. W. Oatley. At the evening 
session, commencing at 6.15, Mr. A. W. Ross will 
deliver a lecture on ‘* Problems in Ship-borne Radar. 
On Friday, March 29, the subject for discussion at 
the morning session, from 9.30 to 12.30, will be 
‘“‘ Transmitters and Receivers.” Two papers will be 
presented at this session, namely “ Transmitters,” 
by Mr. O. L. Ratsey, and “ Radar Receivers,” by 
Dr. W. B. Lewis, F.R.S. In the afternoon, at 2.30, 
Dr. F. C. Williams will present a paper entitled 
“Introduction to Circuit Techniques for Radio- 
location,” the subject for discussion being “ Circuit 
Techniques for Radiolocation.” In the evening, 
at 6.15, Dr. R. A. Smith will deliver a lecture on 
“Radar in Navigation.” At the morning and 
afternoon sessions on March 27, 28 and 29, lec- 
turettes by specialists will follow the presentation of 


the papers. 
Lonpon Power SuppPty. 


The annual report of the London Power Com- 
pany, Limited, for the year ended December 31, 
1945, gives some figures relating to the activities 
of that undertaking during the war years. In 
1939, the output was 2,469,739,155 kWh, of which 
1,040,980,563 kWh, or 42 per cent., was delivered 
to the Central Electricity Board and the remainder 
to the constituent companies. In the following year, 
the output fell to 2,051,948,309 kWh, of which 
737,694,627 kWh, or 36 per cent., was delivered to 
the Central Electricity Board. In 1943, the output 
for the first time exceeded the 1939 figures, being 
2,477,039,352 kWh, of which, however, 1,061,851,087 
kWh, or 43 per cent., was delivered to the Central 
Electricity Board. It again fell to 2,401,301,335 
kWh in 1944, due mainly to a reduction in the 
amount delivered to the Central Electricity Board, 
which, at 859,764,123 kWh, represented only 35 per 
cent. of the total. In 1945, the output was 
2,563,541,274 kWh, of which 986,228,199 kWh, 
or 38 per cent., was delivered to the Central Elec- 
tricity Board. Commenting on the position at the 
annual general meeting of the company, on Friday, 
February 22, the chairman (the Rt. Hon. the 
Earl of Lytton, K.G.) said that the effect of the 
reduction of output on unit costs would be appre- 
ciated when it was stated that one-third of their 
total costs were fixed costs and that plant extensions 
to meet anticipated increases in output had been 
undertaken before the war. But for the foresight 
of the London Power Company in providing this 
generating plant for future needs, the Central Board 
would have been less prepared to meet the greatly 
increased demands for electricity by war factories 
in the southern part of the country. Had these 
war-time factories been established in the areas 
of the constituent companies, the latter would 
have obtained the benefit. In fact, however, the 
benefit was only experienced by the Central Elec- 
tricity Board, which exported current generated in 
South-East England to the South-West England 
and South Wales areas. Lord Lytton added that 
the price of coal in 1945 was 136 per cent. higher 
than in 1939 and this increase had been accompanied 
by a marked deterioration in its quality, resulting 
in lowered availability for load of the generating 
plant and greatly increased cost of maintenance. 
Another factor which would adversely affect the 
price of current was the greatly enhanced cost per 
kilowatt of the new plant now being installed. 
The continuance of these prices would have the 
effect of retarding the developments which were 
necessary in the interests of coal conservation. 





THe LATE Mr. W. H. MCMENEMEY.—It is with much 
regret that we record the death, on February 24, of 
Mr. W. H. McMenemey, M.Eng., M.I.N.A., formerly 
engineering manager of Messrs. Cammell Laird and 
Company, Limited, Birkenhead, at the age of 72. A 
memoir of Mr. McMenemey, who had spent practically 








increase the current rating of circular flexible cords, 


by Mr. W. A. S. Butement. On Thursday, March 


his whole life in the Birkenhead yard, will appear in 
next week’s issue. ; 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 
(Concluded from page 186.) 


WE conclude below our report of the discussion 
at the Institution of Mechanical Engineers, London, 
on Friday, February 15, on Mr. T. E. Beacham’s 
paper on ‘‘ High-Pressure Gear Pumps.” 

Mr. A. C. Barnes said that, in the aircraft industry 
nowadays, “high pressure”” implied something 
between 2,000 Ib. and 2,500 lb. per square inch. 
They regarded the medium-pressure range as 
between 800 Ib. and 1,500 Ib. per square inch, and 
anything under about 500 Ib. per square inch was 
regarded as low. In view of that, the author’s 
statement that “ For higher pressures the majority 
of pumps in service are of the gear type” was not 
quite correct; the majority of the 2,000 lb. per 
square inch pumps were of the piston type. He 
felt, however, that that was to some extent due 
to reticence on the part of designers ; it had been 
shown that a 2,000-lb. pump had been developed 
on two stages, and it was, in fact, behaving very 
wellin service. The author stated that there seemed 
to be no advantage in keeping the gear approxi- 
mately in the centre of its end clearance ; was that 
due to the particular fluid used in the test in question 
or would it apply also to the low-viscosity fluids 
now used in aircraft ? A report, issued some time 
ago, in which high-altitude performance was dis- 
cussed, indicated that, even with a pump right on 
top of the reservoir, and only connected to it by a 
union, delivery began to fall off at something over 
2,000 lb. per square inch, even when the pressure 
was something like 25 Ib. per square inch absolute ; 
it would seem that there was something in the 
pump design which produced this effect, and that 
it was not merely the suction-line loss. 

The author’s comparison of a single-stage and a 
three-stage pump, ofslightly different maximum pres- 
sures, showed that, at an equivalent pressure of about 
800 Ib. per square inch, the overall efficiencies were 
not very different. That raised the question whether 
the difficulty of manufacture and the expense of 
the triple-stage pump were really worth while. 
The 2,000-Ib. per square inch pump was only two- 
stage, and even then, he thought, the majority of 
the work was done in the first stage. His impression 
was that, on aircraft gear pumps, wear took place 
to a large extent on the gears; was the author’s 
suggestion that the side faces should be made of 
softer material really correct? Presumably, the 
author had analysed surfaces of alloy casings after 
they had been in use for a long time to see whether 
there was any abrasion due to small particles being 
embedded in them. He would like to know whether 
the author had considered designing pumps with a 
tooth form which avoided the compression of 
trapped fluid, and what disadvantages there were in 
that, apart from the production of a non-standard 
tooth form. 

Mr. H. Wavell said that he was connected with 
a@ firm of paper makers and manufacturing sta- 
tioners, who, during the war, manufactured many 
thousands of pumps of different types, including 
35,000 gear pumps to the author’s design. During 
that time they made 16 type tests under Air 
Ministry supervision, and it might be of interest to 
give a few figures. It was remarkable that, after 
those type-test runs of 100 hours, the wear on the 
fundamental surfaces did not exceed 0-0002 in. The 
performance of the pump was identical before and 
after test, up to 2,600 r.p.m., giving a delivery of 
13 gallons per minute. From that point, any 
increase in speed showed a slight fall in delivery. 
Under Air Ministry requirements, the service life 
was 200 hours, after which they were returned for 
overhaul. They had no log indicating the total 
hours run in service, but they had run a pump 
for over 6,000 hours, circulating oil for cooling 
purposes, and it still gave a satisfactory performance 
when dismantled at the close of their contracts. 
He asked the author, next time he designed a pump 
for mass production by novices, to eliminate the 
necessity for drilling and reaming eight bolt holes 
to 0-0002 in. for positioning—a requirement which 
was strictly enforced by the A.I.D. 

Mr. D. A. L. Robson, in a written contribution, 





referred to the effect, in pumps used on aircraft, 
of the reduction in atmospheric pressure as the 
aircraft ascended. If, at 10,000 ft., the pressure 
was about 10 lb. per square inch, at 20,000 ft. it 
fell to less than 7 Ib., and at 40,000 ft. to about 
24 Ib. per square inch. It was common practice in 
aircraft hydraulic installations for the pump to be 
mounted directly on the engine and for the reservoir 
to be some distance away in the fuselage. It was 
generally impossible to obtain more than a few 
inches of static head, and, in the case of multi- 
engined aircraft, the distance of the pump from the 
reservoir might be upwards of 20 ft. If the reservoir 
was open to the atmosphere, the pressure available 
at quite moderate altitudes was insufficient to 
prevent serious cavitation. 

Experiments had been made to determine the 
effect of reducing the pressure at the pump suction 
port. These were performed with the reservoir 
mounted directly on the pump, so that all suction- 
line losses were eliminated, and there was a positive 
head of a few inches. The air space above the oil 
was connected to a vacuum pump, so that the 
performance of the pump at various reservoir 
pressures could be measured. It was found that, 
whereas the delivery was proportional to speed at 
low speeds, a speed was reached above which that 
relationship no longer held good. It was then that 
cavitation started, and at high altitudes it started 
very early. It appeared that, for any reservoir 
pressure, there was an absolute maximum delivery, 
regardless of speed, and that, except on low-fiying 
aircraft, suction-line boosting was essential. By 
boosting the suction, cavitation could be overcome 
at any speed, higher speeds could be employed, and, 
consequently, greater outputs obtained. The paper 
showed that the internal leakage as a percentage 
of the delivery was proportional to pressure/speed ; 
thus the same volumetric efficiency could be obtained 
at higher pressures by increasing speeds, provided 
cavitation were prevented. It seemed, therefore, 
that the adoption of adequate suction boosting and 
higher speeds would permit the use of gear pumps 
at higher pressures and improved power-output/ 
weight ratios. 

Mr. F. H. Towler said that, on aircraft, the gear 
pump was favoured to some extent by two factors. 
One was that it had a comparatively small horse- 
power and, therefore, 20 per cent. slip represented a 
comparatively small transfer into heat or conversion 
of energy into heat. The other was that aircraft 
often operated at low temperatures at high altitudes, 
and a little heat was useful in keeping the oil at a 
reasonable viscosity and preventing it from freezing. 
On earth-bound pumps, the situation was a little 
different, particularly when working with a closed 
system. The heating of the oil depended on the 
volume in the system and on the time during which 
the pump was converting energy into heat. Although 
he was a manufacturer of ram pumps, his firm used 
gear pumps as auxiliary low-pressure pumps up 
to 500 lb. per square inch in order to approach the 
rapid approach stroke of the press ram; then the 
gear pump was unloaded and they went on to, 
perhaps, 3 tons per square inch, with the ram pump. 
On those press operations, the approach stroke was 
only a matter of seconds, so that 20 per cent. slip, 
even on a comparatively large pump, was not very 
serious, because the pump was immediately un- 
loaded. He thought that the gear pump would 
continue to be very useful in that connection. 

He asked whether the author had any information 
as to the relative life of the gear pump as compared 
with the ram pump on aircraft. It was well known 
that numbers of axial ram pumps and radial ram 
pumps were used on aircraft, particularly in the 
United States. He believed that most of the 
American aircraft had ram pumps, and it would be 
interesting to know the relative life of the pumps. 

Mr. E. R. Stables observed that, in the paper, 
reference was made to the application of the gear 
pump to propeller feathering. The conclusion 
reached, that the simplicity of the gear pump was 
to be preferred to the variable-delivery feature, 
he thought, could be extended to apply to the general 
services systems on aircraft—the operation of the 
undercarriage, wing flaps, bomb doors, etc. He 
would not extend it to the operation of gun turreis, 
but experience to date seemed to indicate that, for 





a. 
the general services system on an aircraft, the 
constant-displacement system beat the variable. 
displacement system, after all the advantages anq 
disadvantages had been taken into account. If the 
technical advantages of the variable-delivery pum 
could be obtained with less disadvantage, or if the 
variable-delivery feature were more necessary, 
there would be stronger arguments for its use. 
that might prove to be the case in the fut ure. 
The ideal pump for aircraft use would run at high 
speed, automatically unload itself at its maximun 
pressure, require no cooling circuit, and have 
approximately constant work characteristics ; j,¢,, 
above a certain pressure, its delivery would fal] 
off as the pressure increased. “Reference was made 
to the high speeds of the German pumps, and it wag 
stated that British designers were obliged to work 
at low speed because of the standardisation of the 
drive. That was true to a great extent, but it 
would be a pity if accessory designers allowed the 
gearbox to cramp their style too much. After all, 
the gearbox was there to drive the auxiliary, and 
should not influence the design to an undue extent. 
He would like to see pumps running at 5,000 r.p.m., 
or more, with a good efficiency at 3,000 lb. per 
square inch or above, and he thought that the 
increasing use of alternating current on aircraft 
should encourage that high-speed development. 

There was obvious scope for research on filtration ; 
precise knowledge was not extensive. He asked the 
author, was there an ideal tooth form for a gear 
pump, and, if so, what was it? What were the 
advantages of, say, the cycloidal or any other form 
over the involute ? What other methods of inter. 
stage balancing or relief existed ?; and what were 
the main points of interest from the aspect of 
design when the arrangement was used as a motor ! 

Mr. F. S. Summers, who had been associated 
with the author in the early development and later, 
the production, of high-pressure gear pumps, 
quoted the author’s statement that it was unneces- 
sary to give the full correction in the gear-tooth 
shape indicated by the B.S. Specification, and 
supposed that this did not imply any criticism of 
the B.S. Specification so far as it related to the 
transmission of power. When the author was 
developing his pump, Mr. Summers was in touch 
with several designers on similar work and they 
all made rather a feature of the tip width, fearing 
that any great reduction in that tip width resulting 
from the use of an increased pressure angle would 
increase the slip considerably. The author estab- 
lished that, provided a really first-class job was 
made of the side faces of the gear, that they were 
truly perpendicular to the axis of rotation, and the 
limits of width of the gear were very fine, the 
reduced tip width coming from an increased pressure 
angle was not really important as compared with 
the amount of side slip down the face of the gear. 

Mr. R. Hadekel thought that there was nothing 
to be said for any departure from standard involutes. 
It did not seem possible to devise a tooth form 
that would avoid trapping, unless helical teeth 
were used or unless one was prepared to accept 
timing gears and not allow the rotors to drive each 
other. The author suggested that pump gears 
with involute teeth could be made with as few as 
six teeth, but personally he believed that, theoreti- 
cally, it was possible to have as few as five; they 
would just fail to have sharp crests and would just 
miss being under-cut. 

A crucial feature of all gear pumps was the 
question of side clearances, and also the related 
question of deflections. Deflection could be very 
formidable at pressures of about 1,500 Ib. per 
‘square inch ; it was then necessary to have quite 
fantastic thicknesses of metal to keep the side 
clearance really low as the pressure rose The 
Integral pumps shown in the paper had a blind 
bore ; did the author not find difficulty in achieving 
a hole of exactly the correct depth, with exactly 
sharp corners and with a perfectly flat face at 
the bottom? What did he consider to be the 
proper side clearance with really high pressures, 
as in the case of the two-stage pump illustrated in 
the paper? Mr. Hadekel thought that it would be 
necessary to have only a fraction of a thousandth 
of an inch, perhaps 0-00025 in. Had the author 
considered the use of pumys with internal gearing 
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come such pumps had been produced, but they were 
ifs comparatively crude low-pressure kind. With 
fairly accurate involute teeth, the low relative 
ature of the teeth with internal gearing might 
offset the slip loss, particularly at the critical 

‘nt. He thought that engineers should use centi- 
stokes instead of Redwood and other viscosity 
units, which were no easier to measure, but were 
dificult to use in calculations, since they bore no 
relation to any of the theoretical hydraulic formule. 

Mr. H. G. Conway said that, apparently, the high 
evel of development of gear pumps was not due to 
any fundamental improvements in design, but simply 
to. improvements in manufacturing technique . 
it was a pity, therefore, that the au*hor did not deal 
yith the manufacturing processes and, in particular, 
the limits and tolerances allowed. 

Mr. H. R. Lupton thought that, if the efficiency of 
the smaller high-velocity pumps, for pumping oil, 
was as good as the paper showed it to be, they would 
be more used in larger sizes for pumping water. 
The Metropolitan Water Board had used a fair 
number of them for pumping water, but only in 
small sizes, up to about 15 gallons per minute, and 
to pressures Of about 50 lb. per square inch, with 
one or two using higher pressures. Most of those 
had external gears, water being a bad lubricant 
for internal gears, but some had no external gears. 
It seemed that there ought to be a considerable 
increase in their use for those other purposes. They 
were positive, of high efficiency, and, over a big 
field, should be able to compete favourably with 
centrifugal pumps. 

He referred also to an application, by the Water 
Board, of a rather different nature. In the case of 
primary filters, the head loss was usually about 
2ft. of the water going through the filters, and when 
they had become clogged up that loss went up to 
about 8 ft. head. For bacterial and other reasons, 
it was important that the rate of flow through a 
filter should be constant. Hitherto, a head drop of 
about 8 ft. had been allowed on those filters, so as 
tocater for the filter which was in the worst condition, 
and therefore filters which were working normally 
with a loss of about 2 ft. had to be throttled, whereby 
a large amount of power was wasted; with 16 
filters, each passing 2,000,000 gallons a day, a 
6-ft. loss was considerable. To get over that, they 
tried an experimental unit, a specialised gear pump, 
with only two teeth in each wheel, which was kept 
rotating by a motor at a constant speed, thereby 
keeping the flow through the filter at the requisite 
2,000,000 gallons a day, or whatever it was; but 
which, when the filter was not clogged up, returned 
energy to the electric system by driving as a motor. 
That unit ran for some months as an experiment. 
They were shortly going to put in a large number, 
which would gang together, so that the good filters 
would help the bad filters. 

The pumps which they had used so far had two 
teeth only. He asked whether the author or anyone 
else would help them to extend the possible designs 
of pump for the job so as to get a better result 
than was possible with the two-tooth mechanism, 
which was rather irregular in its delivery and power 
absorption. Could pumps of this type be extended 
to large sizes, dealing with, say, 2,000,000 gallons a 
day, or about 1,400 gallons a minute-? Was it 
possible, in order to avoid that cyclic fluctuation 
in the rate of delivery and power absorption, to use 
helical teeth with the angle of twist not greater 
than the difference between the angle of contact 
and the pitch ? That would mean that one com- 
plete seal would always be operative, but never 
two seals, so that there would be no trapped water 
and no need for any end grooves. 

Mr. J. Lionel Daniels asked whether the author 
had any experience of using gear pumps for operating 
small hydraulic presses. He used gear pumps for 
low pressures up to 500 lb. per square inch very 
successfully, requiring capacities of, say, 6 to 10 
gallons per minute, but was interested in pumps 
to give, say, up to three gallons a minute at pressures 
of 1 or 14 tons per square inch. These might be 
of the multi-stage type. Was it possible to have a 
comparatively large low-pressure pump as one 
stage, and lead off from that and have two other 
stages to come up to the high pressure? He had 


life of 200 hours. Even 2,000 hours meant only 
50 working weeks, and customers required a life of 
from 10,000 to 20,000 hours. : 

Mr. J. M. Towler wished to deal with only one 
point, namely pulsations, and their most serious 
consequence, noise. It was a problem on pumps 
of any type at high pressures, where a considerable 
amount of energy was being used, to prevent those 
smal] pulsations from being translated into terms 
of a very loud noise. The straight-tooth gear pump 
could be made more accurately, there being fewer 
tolerances than with the helical-tooth gear pump, 
but the natural desire of customers for silent 
machinery often drove them to use something 
which was technically not quite so good but was 
much more pleasant to live with. The author’s 
calculations of the change in pressure due to change 
in the rate of delivery in a pipe line, having a volume 
equal to the flow for one second, were based on the 
assumption that the pressure increased simultane- 
ously at all points in the pipe line, whereas in fact, 
at high speeds, there was wave transmission ; there 
would be, at the same time, in any two different 
positions of the pipe, both the maximum and 
minimum pressures, so that the energy due to 
change in volume was absorbed in a very much 
less volume of oil. He thought that an oscillo- 
graph diagram would show changes of pressure 
much higher than those indicated. 

Mr. B. W. Pendred showed by a slide a form of 
diagram indicating the action of a gear pump and 
the rate of contraction of the volume trapped 
between two tooth-contacts. From this diagram, 
he explained, it was possible to derive an equation 
for the output of a gear pump, this being 

2a ( a BY: 

3 \4N 

where P was the displacement per revolution per 
unit width; D, the outside diameter of the gears ; 
C, the distance between centres of the gears; B, 
the diameter of the base circle ; and N, the number 
of teeth in each gear. The equation applied to a 
pump with no backlash. He added that the gear 
pump, as a type, was probably much older than the 
400 years that had been attributed to it; the first 
reference to it occurred about 400 years ago, when 
it was called the Pappenheim pump, though there 
was some doubt, even then, whether this was the 
name of the inventor or of the village from which 
he came. 

The author, in reply, said that he would reply to 
most of the discussion in writing. He agreed with 
Mr. Chorlton that the results with gear pumps 
depended on accuracy; the Patent Office records 
of the ‘sixties and ‘seventies were full of rotary 
pumps which were tried and dropped because, in 
those days, they could not be made. With regard 
to the pumps mentioned in the paper, the accuracy 
on the drawings was -- 0-0005 in. for the bore 
diameters, the depths of the bore and the diameters 
of the gears. When the workpeople had acquired 
the necessary experience, it was possible to get 
down to something like + 0-0003 in. As Captain 
Frazer Nash had said, a constant-capacity pump 
was not much good on tank turrets. The easiest 
way to get silence was to make the gear slightly 
helical, but that involved some sacrifice of efficiency. 
He did not agree that pulsations were the primary 
cause of noise in pumps. The old seven-cylinder 
Hele-Shaw pump was very noisy, and to cure it 
they went to 11 cylinders; but with 11 cylinders, 
though there was almost no pulsation theoretically, 
the pump was noisier still. They concluded that 
the noise was not due to the fluctuation in discharge, 
but to a pressure wave set up in the oil when the 
cylinder opened on to the pressure. 
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AMERICAN MEDAL OF MERIT FOR TELECOMMUNICATION 
Services.—The Medal for Merit, the highest civilian 
decoration in the United States for war-time services, 
has been awarded to Colonel Sosthenes Behn, president 
of the International Telephone and Telegraph Corpora- 
tion. The Medal, which was presented to Colonel 
Behn at the offices of the Corporation in New York, 
was awarded for outstanding services in fostering 
extensive research and development which produced 
radio and telephone equipment used to great advantage 





been alarmed by the reference in the discussion to a 


by the United States Army. 


DRAWING TANGENTS AND 
NORMALS TO PLANE 
CURVES. 


By G. F. Herrenpen Harker, M.A. 
THE drawing of the tangent to a curve at an 
assigned point P on the curve presents a certain 
amount of difficulty. The usual procedure is based 
on the assumption that, if two points p,, p, are 
taken on the curve sufficiently close to, and equi- 
distant from, the point P, the chord p, p, joining 
them can be taken to be parallel to the tangent 
at P. 

An estimate of the error involved is easily obtained. 
If, at P, the relation expressing Y in terms of X is 
¥, =s/@) 

then, at points on the curve contiguous to P, the 
corresponding relation will be 

Yx ue =f(X + €); 


and, provided that it is legitimate to limit the Taylor 
expansion to second-order terms in é, 


, , oe 
Vx pg SUX) + EF (X) + FF". 
Thus p, being the point (X — £,, Y — 7,), and p, 
the point (X + &,, Y + 72), we can write 
2 
Yi m=s(X) + aft yp 
2 
¥ —m=S(%) 4s (x) + EP) 
whence, by subtraction, 


™ + 12 “IX &, — 2 f” (X) 
TE WL ont 8S ay }- 

Hence the slope of the tangent to the curve at P 

being f’ (X), and the slope of the line p, p, being 

m1 + % 

fi + £s 





, the relative error will be 


&,— & f” (X) 
.:. Fey 

The uncertainty attaching to the drawing of a 
line through a pair of points as close together as 
p, and p, is likely to be accentuated in the subse- 
quent attémpt to draw a line passing through P 
and parallel to this line. Greater accuracy can be 
secured by drawing the normal rather than the 
tangent to the curve at P; while the slope of the 
latter, which is what is generally required, can 
readily be deduced from the slope of the former. 

Let Pin Fig. 1, on page 210, be the point (X, Y) on 
the smooth curve Y = f(X), drawn through the 
plotted points. Adequate graphical representation 
of the range covered by the experimental data usually 
necessitates the adoption of different scales along 
the two rectangular co-ordinate axes and the choice 
of some point other than the origin as the point 
of intersection of these axes. Assuming both 
scales to be uniformly graduated, the lengths x and 
y, laid off from the origin along the abscissa and 
ordinate axes (the co-ordinates serving to locate 
the point P in the plane defined by them), will be 
made, respectively, equal to AX and » Y, their 
end points then being labelled with the respective 
values of X and Y. If x and y are measured in 
millimetres, and » will define the corresponding 
abscissa and ordinate scale moduli. The point of 
intersection (X,, Y,) of the axes drawn on the 
graph itself will be at distances z= AX, mm. 
and %=Y, mm. from axes parallel to them 
through the origin. 








The slope of the curve as drawn being a the 


equation to the tangent at any point P on it will 
be 


d 
ve—y= 5% 


Ly Y_ being the current co-ordinates of a point T 


(xq a x), 





on this tangent. The line P N drawn perpendicular 
to PT through P will have a slope — ba ; and 
y 
its equation will be 
= -S oy -9 
as = dy Ty — Z), 
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ty yx being the current co-ordinates of a point N 
on this normal. Hence 


£3 se MA 
dx «aw-—z 


_ 2s — 
wy 
or, expressed in terms of the corresponding scale 
graduations, 
eee ce 
Xda 2X, “WY, —-VT 
The first derivative of the function plotted, 
deduced graphically from the slope of the tangent 
to the curve drawn to represent it, will be given in 
terms of the plotted variables by 
d¥ _Yp~¥ 
4x. w= 
Deduced graphically from the slope of the normal 
drawn to this curve, it will be given in terms of these 
same variables by 
a 


O:.. uf 
én)... teadee ae 


The appropriate procedure for drawing the 
normal at a point P on a curve will be clear from 
the diagram Fig. 2. A compass is set to some con- 
venient small radius, and, with the point P as 
centre, arcs are drawn cutting the curve at p, and 
Pp The compass is then reset to as large a radius 
as the graph sheet permits and, taking p, and p, in 
turn as centres, pairs of arcs are described, inter- 
secting in n’ and n”. The join of n’ n” determined 
by this geometrical construction passes through P 
and bisects p, p, at right angles. Accordingly, 
it will afford a close approximation to the normal 
to the curve at P, while the line through P perpen- 
dicular to n’ n” will afford a similarly close approxi- 
mation to the tangent to the curve at P. If this 
perpendicular intersects the edges of the ruled area 
of the graph sheet in T’, the point (X,’ Y,’) and, 
in T’, the point (X,” Y,”), the slope of the tangent 
to the curve at P, -will be given approximately by 

Y,’  S Y,’ 
X,” =>. Xe 

It is unnecessary actually to draw the line T’ T’ 
in order to determine its slope since, as shown above, 
this can be deduced from the slope of the line n’ n” 
to which T’ T” is perpendicular. The join of n’ n” 











Fig. 2. T’ 
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having been produced to meet the ruled area of the 


graph sheet in N’, which is the point (X’,y Y’,), and 


in N’, the point (X”, Y”,), the required slope will 


be given by 
* (: . a 
pw] Ys" — Ys" 

The use of a strip of plane mirror as an optical 
adjunct in drawing the normal to a curve is well 
known. The reflecting surface (preferably the front 
face of the mirror), placed vertically on the graph 
sheet to pass through the point on the curve at 
which the normal is required, is rotated about a 
vertical axis through this point until no evidence of 
‘kink ” at the point of junction between the curve 
and its reflected image is discernible. The line in 
which the reflecting surface intersects the plane of 
the paper then determines the normal to the curve 
at the point in question. The method is, however, 
comparatively insensitive. A more sensitive optical 
device employs a right-angled isosceles prism to 
perform an operation in essence equivalent to the 
geometrical construction previously described.* In 
this alternative procedure, an error in setting is 
revealed with greater precision by the appearance 


of a break in the line image of the arc of the curve, | 


as viewed through the prism. 

The prism is prepared for use by having a fine line 
inscribed parallel to its principal edges and bisecting 
its hypotenuse face, and this line is itself bisected 
by a short transverse line. The point P, on the 
curve through which the normal is required, is 
marked by adot. The hypotenuse face of the prism 
is placed in contact with the graph sheet. with the 
point of intersection of the lines marked upon it 
directly over this dot. The prism is then rotated 
about the vertical axis through P until, to an eye 
located upon this axis, the field of view in the prism 
presents the appearance indicated in Fig. 3. 

The two end points of the line bisecting the hypo- 
tenuse face are marked on the graph sheet by a 
pair of dots n’ and n”, and their join will afford a 
close approximation to the normal to the curve at 
the point P. This line can be fixed more precisely 





* This method, which seems to be generally unknown 
in this country, is described on page 161 of Quevron’s 
Le Laboratoire de Physique d’Enseignement. Paris: Léon 
Eyrolles (1934). 
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by mounting the prism in a circular base plate, near 
the periphery of which are drilled a pair of holes on 
the prolongation of the line inscribed on the hypo- 
tenuse face of the prism. A similar pair of holes, 
drilled on a line at right angles to the line inscribed 
on the hypotenuse face and passing through the 
transverse mark on this line, will serve to locate the 
approximate tangent to the curve at the point P. 

The interpretation of the appearance seen is simpli- 
fied if the eye is assumed to be placed at some con- 
siderable distance above P, so that attention can be 
confined to rays emerging from the prism parallel to 
this vertical axis. Let A CB in Fig. 6, repr- 
sent the principal section of the prism through 
P; then rays from P, travelling along the paths Pa, Pb 
in this principal section, will, after refraction in the 
faces A C, BC of the prism, emerge along a E,, 6 E; 
which are respectively parallel to PC. Produced 


2 
EN CINEF RIN 


| backwards, these lines intersect the hypotenuse 


face A B of the prism in P, P,, respectively, where 
PP, = PP; =, say, A. 

The ray from p, (Fig. 7), at a distance d to the 
left of the line bisecting the hypotenuse face of the 
prism travelling along the path p, C, in the principal 
section A, B, C, of the prism through p,, will, after 
refraction in the face B,C, of the prism, emerge 
along C, E, parallel to PC. Another ray from p,, 
travelling along the path p, a, in the same principal 
section, will, after refraction in the face A,(;, 
emerge along a,E,,, which is likewise parallel 
to PC. Produced backwards, the lines (, E, and 
a, E,, will intersect A, B, in p, and p,,, respec- 
tively, where p, pj = d and p, p,, = 8. Clearly, 
p; will lie on the line bisecting the hypotenuse face 
of the prism. 

Denoting pC, by h, we have d = htg p, (iP, 
and, since A, C, N, is the normal to B, C, at ,, 
ZE,C,N,= 7, 80 that Zp,C, A, = are sin a 

vin 


where n is the refractive index of the material of the 
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Similarly, the ray from p, (Fig. 8) at a distance d 
to the right of the line bisecting the hypotenuse face 
of the prism travelling along the path p, C, in the 
principal section A, B, C, of the prism through p,, 
will, after refraction in the face A, C, of the prism, 
emerge along C, E, parallel to PC. Another ray, 
travelling along the path p, 6, in the same principal 
section, will, after refraction in the face B,C,, 
emerge along 6, E,;, which is likewise parallel to 
PC. Produced backwards, the lines C, E, and 
b, E,, will intersect the line A, B, in p, and p4,, 
respectively, where p,p,=—@ and p, Pq. = 3. 

Clearly, p} will lie on the line bisecting the hypo- 
tenuse face of the prism, while the expressions for 
dand 8 in terms of A and n will be as given above. 
Thus, to an eye situated at a height H (which is 
much greater than h) on the vertical PC and 
receiving this set of parallel rays, the central 
portion of the field of view will consist of a band 
bounded by a pair of parallel lines which are the 
respective images of the line inscribed upon the 
hypotenuse face of the prism in the two halves 
CAP, CBP of the prism. This band will be 
bisected, by the line defining the upper edge of the 
prism, into a pair of contiguous strips, each of 
width A. The right-hand strip of width A is the 
image, formed by refraction in the right-hand half 
of the prism, of a strip of width d included between 
the line bisecting the hypotenuse face of the prism 
and a line parallel to this through p,.* Similarly, 
the left-hand strip of width A is the image, formed 
by refraction in the left-hand half of the prism, 
of a strip of width d included between the line 
bisecting the hypotenuse face of the prism and a 
line parallel to this through p,. 

Sine p, C, is parallel to P 6 and p, C, is parallel 
to Pa, 





* The image of p, is not, of course, situated at pj, 
but on the line C, pj at some point intermediate between 
7, and y, where 7, is the point at which C, pj touches the 
are @, 7, of the caustic curve of p, formed by refraction 
in the face B, C, of the prism and 7, the point in which 
C, p{ intersects the normal p,n, from p, on the face 
B, C, of the prism. Simijarly, the images of P are not 
formed at Pg and Pp», but at corresponding points 
between a and Pg, b and Pp», respectively. 


Fig.10. 





AND NORMALS 






(e635.F) 


so that 


qd, V2n?— 1-1 : 
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Assuming n = 1-52, the values of d, A and 8 in 
terms of Ah are d=0-311h, A =0-237h, and 
5 = 0-164A. 

If p, p, represent a pair of points on the curve 
equidistant from P and distant 2d apart, and if 
the prism, disposed as described, is so adjusted 
that the line inscribed on its hypotenuse face bisects 
the line joining p,p, at right angles, then the 
points p{ pj of Figs. 7 and 8 will coincide in the 
single point p’ of Fig. 3. The interpretation of the 
aspect presented by the field of view in the prism 
as depicted in Fig. 3 will be clearer from Fig. 9, 
herewith, which is purposely exaggerated for the 
sake of clarity. The images of Ao, pa, p; and P in 
the left-hand half of the prism being Ag, Pac P11 
and P,, respectively, the image of the arc Ay, 
of the curve in the left-hand half of the prism 
will be the arc Ay Paci; Pq. The images of 
p, and P in the right-hand half of the prism being 
p’ and P,, respectively, the image of the arc p, P 
of the same curve in the right-hand half of the 
prism will be p’ P;. 

Similarly, the images of By, pg, Pa, P in the right- 
hand half of the prism being B,, pgs, P22 and P,, 
respectively, the image of the arc B, P of the curve 
in the right-hand half of the prism will be the arc 
B, Pep Paz Py; and the images of p, and P in the 
left-hand half of the prism being p’ and P,, respec- 
tively, the image of the arc p, P of the same curve 
in the left-hand half of the prism will be p’ P,. 

Suppose now that the prism be rotated from the 
position illustrated in Fig. 3 through a small angle 
in a counter-clockwise sense about the vertical axis 
through P. Then the appearance of the field of 
view will be as depicted in Fig. 4, on page 210, as 
can be seen by reference to Fig. 10,on this page. The 
image of the arc A’ P of the curve in the left-hand 
half of the prism is the arc Aj p’, Py, and the image 
of the arc p, P in the right-hand half of the prism is 
the arc p/ Pj. Similarly, the image of the arc 
B; P in the right-hand half of the prism is the arc 
B; p), Pj and the image of the arc p, P in the 
left-hand half of the prism is the arc pj Pa. 

The corresponding appearance when the prism is 
rotated through a similar small angle in a clockwise 
sense about the same axis is illustrated in Fig. 5, on 
page 210, as can be seen by reference to Fig. 11, 
above. 

The closeness with which n’ n” in Fig. 3 approxi- 
mates to the normal to the curve at the point P 
will depend upon the smallness of d. If d is to be 
small, then A must be small, the value of n being 
fixed within comparatively narrow limits ; that is, 
the prism must be one of small section. Thus, for 
example, if d = 0-5 cm. and n = 1-52, h = 3-21 x 
0-5 = 1-60 cm. Unless the prism has a length of 
the order of, say, 10h, some such arrangement as 
that already described must be adopted to ensure 


Pp | is necessary. 
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that the points n’ n”, marked off on the graph sheet, 
shall be sufficiently widely separated to permit their 
join to be accurately located. The error in aligning 
the prism along n’n” will be determined by the 
angle through which the prism can be rotated about 
the vertical axis through P before the discontinuity 
along the line bisecting the field of view becomes 
perceptible. 

Since p, Pp; is perpendicular to the centre line in 
Fig. 9, while p, p,’ and p, p,’ are both perpendicular 
to this line in Fig. 10, the separation p,’ p,’ occa- 
sioned by a rotation of the prism through a small 
angle ¢ about the vertical axis through P will be 

PiP2 


given by p,’ p,.=2d4¢. The ratio 24 can be 





taken as a measure of the sensitivity of the device, 
which, therefore, will clearly be increased by 
increasing d ; that is, by employing a prism of large 
section. 

The requirements of accuracy and sensitivity 
being thus mutually incompatible, some compromise 
It is not desirable in practice that d 
should materially exceed 0-5 cm., otherwise, unless 
the curvature in the vicinity of P is small, the 
coincidence at p’ in Fig. 9 will present a pronounced 
cusp. Not only is the approximation of n’n” to 
the normal at P then less exact, but the discontinuity 
is less readily detectable. Taking d = 0-5 cm. as 
before and assuming the minimum perceptible 
separation on the centre line to be one tenth of a 


-01 
millimetre, we have ¢ = ee = 0-01 radian = 


2x 0-5 
0-57 deg. 





RADIATOR-HEATING GRATE.—A leaflet issued by Messrs. 
Swinton, Dickenson, Limited, and Anson Accumulators. 
Limited, 41. Kentish Town-road, London, N.W.1, illus- 
trates a new type of domestic open fire which utilises the 
convected heat in a hot-water radiator, the heat radiating 
into the room from the fire being unaffected. The grate 
is constructed of steel tubing at the bottom and back, 
through which circulation takes place to and from an 
ordinary gilled water radiator. The radiator can be 
either installed in the same room as the fire or elsewhere 
in the house and it is claimed that the heat obtained 
from the fire is approximately doubled without any in- 
crease in fuel consumption. Several types of the grate 
are available and more than one radiator can be heated 
if desired. The grate has been given the trade name of 
** Rad-Vec ”. 





THE IRON AND STEEL INSTITUTE.—-The annual general 
meeting of the Iron and Stee] Institute will be held at 
4, Grosvenor-gardens, London, S8.W.1, on Wednesday 
and Thursday, May 1 and 2. According to the provi- 
sional programme, Dr. C. H. Desch, F.R.S., will deliver 
his presidential address on the morning of the first day, 
and the address will be followed by a discussion on ‘‘ Fuel 
Economy in Iron and Steel Works.’”’ This discussion 
will be continued in the afternoon of May 1, after which 
a discussion on ‘“ Supersonic Testing” will be held. 
On the morning of Thursday, May 2, there will be a 
discussion on the ‘‘ Overheating of Steel,”’ to be followed 
by a luncheon at the Connaught Rooms, Great Queen- 
street, London, W.C.2. Further particulars and a list 
of the papers to be read and discussed will be issued in 
due course. 
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LABOUR NOTES. 


THE decision of the Parliamentary Labour Party to 
amend its Standing Orders to give Members greater 
latitude in pressing views which they may hold in 
opposition to those of the Government ‘“ without 
exposing themselves to the risk of disciplinary action 
so long, of course, as their criticisms are not contrary 
to the basic aims and policy of the Party,” is com- 
mented upon editorially in Man and Metal, the journal 
of the Iron and Steel Trades Confederation. ‘* There 
is always a danger,” the writer says, “in our desire to 
achieve a formal unity that independent thought will 
come to be regarded as a kind of heresy, and any 
criticism of the Government’s day-to-day actions be 
looked upon as disloyalty. In the days of opposition 
no great harm was likely to be done by an insistence 
that the Party should speak with one voice, but the 
whole circumstances are changed now that the Party 
is firmly entrenched as the Government with little or 
no risk of its being defeated.” 


Discussions on an interesting phase of the overtime 
question have taken place between the National 
Engineering Joint Trades Movement and the Engineer- 
ing and Allied Employers’ National Federation. An 
offer by the employers was considered by the repre- 
sentatives of the operatives to be unsatisfactory. A 
better one was not forthcoming and eventually agree- 
ment was reached on the basis of the terms which 
follow. ‘‘ A workman required to return to work, and 
not so notified until after he has ceased work and gone 
home for the day, shall be guaranteed payment equiva- 
ient to three hours at the appropriate overtime rate 
for the period, from the time he re-starts until the time 
he finishes work. Any payment due to the worker 
in connection with the same recall under Clause (f) or 
(g) of the dayshift section of the Overtime and Night- 
shift Agreement of July 23, 1943, shall be taken into 
consideration in the computation of the sum payable 
under the guarantee.” 


In the Standing Committee of the House of Commons 
which was considering the Coal Industry Nationalisa- 
tion Bill, Mr. Thorneycroft, the Conservative Member 
for Monmouth, moved an amendment requiring that the 
policy of the Coal Board should include the establish- 
ment of a regular labour force with guaranteed employ- 
ment and minimum wages conditional upon proper 
standards of work and discipline. One of the principal 
objections of the Board should, in his opinion, be to 
secure stability of employment, as the history of unem- 
ployment in the industry was a serious deterrent to 
the adoption of mining as a career. Mr. Shinwell said 
that happily the industry’s intake of man-power had 
been for some weeks in excess of the wastage, and a most 
encouraging sign was that a large number of the new 
entrants were youths. The amendment was negatived 
by 25 votes to 14. 


Colonel C. G. Lancaster, the Conservative Member for 
Fylde, moved an amendment which sought to provide 
that the Board ensured that the industry was organised 
in units of such sizes as would yield the maximum 
advantages of planned production. Mr. Shinwell said 
that it was contemplated—although the matter was 
one for the Board and not for him—that there would be 
regions, administered by persons very much like those 
on the Board, who would, as far as possible, be func- 
tionary in character. When the industry was unified 
there would be no economic competition as at present 
between one pit, or one undertaking, and another. 
But he did not disguise that he would welcome and 
encourage competition between them in relation to 
production, good conduct, and welfare arrangements. 
The amendment was rejected by 26 votes to 14. 


The meeting between Mr. Shinwell and the executive 
of the National Union of Mineworkers—which was men- 
tioned recently in these Notes—took place last week at 
the Ministry of Fuel and Power. It lasted for over 
two hours, and very little progress appears to have 
been made towards complete agreement on the more 
important issues raised by the union. A brief official 
communication issued by the Ministry stated that a de- 
tailed examination of the 12-point “‘ charter ’’ had taken 
place and disclosed that “‘ as to the future of the indus- 
try and the necessity for far-reaching reforms there was 
a substantial measure of agreement.” Mr. Shinwell, 
it was added, had pointed out that “ action was already 
in train to implement a number of the points.” The 
Minister promised to give the committee a considered 
reply as soon as possible. 


Figures, issued last week by the Ministry of Fuel and 
Power, show that the January output of mined coal 
averaged 3,287,700 tons a week and the December 
output 3,276,600 tons. A year ago, the weekly output 





was 3,385,500 tons. There were 695,600 wage earners 
on the colliery books compared with 697,600 in Decem- 
ber; but a change is being made by the Ministry in 
recording the number of men on colliery books. Col- 
lieries have varying practices, and it has been decided 
to adopt a standardised method. The figure for 
January this year comparable with December was 
698,100, showing, therefore, an increase instead of a 
decrease. i 

The numbers in effective employment—that is, after 
excluding all absent for a whole week from whatever 
cause—were 621,000 in January and 422,000 in 
Decenber. Men at the coal-face averaged 4-35 
shifts in January and 4-28 in December. The averages 
for all workers were 4-71 shifts in January and 4-63 
in December. Outpat for each man-shift fell from 
2-76 tons in December to 2-73 tons in January, and 
overall from 1-01 tons to 1 ton. 


Among coal-face workers, voluntary absenteeism 
was 11-30 per cent. in January and 10-81 per vent. in 
December, and among all workers, 9-30 per cent. in 
January and 8-38 per cent. in December. Involuntary 
absenteeism also increased, and all absenteeism in 
January was 18-93 per cent. 


At January 14, there were 329,454 unemployed 
persons—-199,097 men and boys and 130,357 women and 
girls—-on the registers of British employment exchanges. 
The corresponding figures at December 10, 1945, were : 
men and boys, 163,307: women and girls, 121,449; 
total, 284,756. In addition, there were on the registers 
at January 14, 15,380 uninsured persons, including 
9,311 boys and girls under 16 who had not yet entered 
industry. Of the wholly unemployed m January, 
65,824 had been unemployed for not more than two 
weeks, and 2,028 were temporarily stopped. The 
January total of 329,454 includes 67,180 married women, 
some of whom probably are retiring from industrial 
employment, and ex-Service personnel, numbering 
14,410, who had had no employment since leaving the 
Forces. 


Replying to a question in the House of Commons last 
week, the Minister of Labour and National Service 
said that current arrangements provided that youths 
attaining the age of 18 whose services were regarded 
as essential for production in the cotton industry, 
might have their military call-up deferred. He was 
satisfied, Mr. Isaacs added, that the needs of the 
industry were thus alequately safeguarded. 


Representatives of the farmers’ organisation and 
representatives of the unions with members employed 
in the agricultural industry, again discussed the wages 
question at a meeting in London last week. The 
meeting nad beer called by the Ministry of Labour 
and National Service, to consider proposals for a graded 
wage scale recognising special skill made by the inde- 
pendent members of the Agricultural Wages Board. 
Officials of the Ministry were present at the meeting, 
which lasted for well over two hours, and is to be 
resumed at an early date. It is understood that while 
the National Union of Agricultural Workers and the 
agricultural section of the Transport and General 
Workers’ Union are discussing these new proposal, 
they do not accept them as a substitute for the increase 
in the minimum rate which the Wages Board rejected. 


Speaking at Newcastle-on-Tyne, on Saturday last, 
Mr. W. Lawther, President of the National Union of 
Mineworkers, who is also a member of the Traces 
Union Congress General Council, said that in the view 
of the movement an industry concerned with contirucus 
production was not a subject for detailed Parliamentary 
control. ‘“‘We want,” he declared, “to see bodies 
established, and given the broad task of running the 
publicly-owned industries efficiently, and we prefer 
that Parliamentary scrutiny and Ministerial responsi- 
bility should be limited to the level of broad questions 
of policy. Day-to-day administration and the evolu- 
tion of consistent policy are matters to be provided 
for outside the narrow confines of Whitehall and the 
Hous-s of Parliament.’ 


In the period of thirteen weeks which ended on 
December 29, 1945, expenditure on unemploymert 
allowances at local offices of the Ministry of Labour and 
National Service and of the Assistance Board (excluding 
the cost of administration) amounted approximately 
to 674,0001. During the thirteen weeks which ended 
on September 29, 1945, the correspending expenditure 
was 564,000/., and during the thirteen weeks which 
ended on December 30, 1944, it was 520,0001. 


THE WHITTLE JET-PROPULSION 
GAS TURBINE.* 
By Arr Commopore F. Wuirtte, C.B.E., M.A. 


THERE have been many attempts to solve the gas. 
turbine problem in the past. The records in the 
Patent Office would probably show that the problem 
has engaged the attention of inventors almost to the 
same extent as perpetual motion. It will suffice ¢, 
say that the constant-pressure gas turbine is an old 
idea, and that there have been many attempts to 
produce a practicable engine of this sort, but at the 
time I started thinking about the subject, in 1928.99 
the many failures had led to a general belief in the 
engineering world that it had no future. I now know 
that, apart from myself, there were others who refused 
to conform to the prevalent view and believed that the 
problems of the gas turbine were not insuperable, 
They included Dr. A. A. Griffith, Mr. H. Constant, and 
certain others at the Royal Aircraft Establishment, 
and engineers of the Brown-Boveri Company, led by 
Dr. A. Meyer. : 

The main argument against the gas turbine was 

that the maximum temperatures permissible with 
materials available, or likely to be available, were such 
that the ratio of positive to negative work in the 
constant-pressure cycle could not be great enough to 
allow of a reasonable margin of useful work to be 
obtained, after allowing for the losses in the turbine 
and compressor. There seemed to be a curious ten. 
dency to take it for granted that the low efficiencies 
of turbines and compressors commonly cited were 
inevitable. I did not share the prevalent pessimism 
because I was convinced that big improvements in 
these efficiencies were possible, and, in the application 
of jet propulsion to aircraft, I realised that there were 
certain favourable factors not present in other appli- 
cations, namely :—({1) the fact that the low tempera- 
tures at high altitudes made possible a greater ratio 
of positive to negative work for a given maximum 
cycle temperature; (2) a certain proportion of the 
compression could be obtained at high efficiency by 
the ram effect of forward speed, thereby raising the 
average efficiency of the whole compression process ; 
and (3) the expansion taking place in the turbine 
element of such an engine was only that which was 
necessary to drive the compressor, and, therefore, only 
_ of the expansion process was subject to turbine 
josses. 
I first started thinking about this general subject 
in 1928, in my fourth term as a Flight Cadet at the 
R.A.F. College, Cranwell. Each term we had to write 
a science thesis, and in my fourth term I chose for 
my subject the future developments of aircraft. 
Among other things, I discussed the possibilities of 
jet propulsion and of gas turbines; but it was not 
until 18 months later that I conceived the idea of 
using a gas turbine for jet propulsion. I applied for 
my first patent in January, 1930. The principal 
drawings of the patent specification as filed are repro- 
duced in Figs. 1, 2 and 3, opposite. It may be seen 
that I tried to include the propulsive duct, or ‘ atho- 
dyd,” as it has since been called, but this had been 
anticipated at least twice, so the upper drawing and 
relevant descriptive matter had to be deleted from the 
specification. The idea was submitted to the Air 
Ministry, but was turned down on the ground that, as 
it was a gas turbine, the practical difficulties in the 
way of the development were too great. During 1930, 
I tried to interest various firms in the scheme, but 
met with no success ; for the most part, they thought 
the same way as the Air Ministry. It is probably 
also true that, in their view, the prevalent industrial 
depression made it anything but a favourable moment 
for ex ive ideas of this sort. 

Nothing very much happened for a few years. I 
gave up hope of ever getting the idea to the practical 
stage, but continued to do paper work at intervals, 
until, in May, 1935, when I was at Cambridge as an 
Engineer Officer taking the Tripos Course, I was 
approached by two ex-R.A.F. officers (Mr. R. D. 
Williams and Mr. J. C. B. Tinling), who suggested that 
they should try to get something started. Though I 
had allowed the original patent to lapse through 
failure to pay the renewal fee, and though I regarded 
them as extremely optimistic, I agreed to co-operate. 
I thought that there was just a bare chance that 
something might come of it. We eventually succeeded 
in coming to an arrangement with a firm of investment 
bankers (Messrs. O. T. Falk and Partners), which led 
to the formation of Power Jets, Limited, in March, 
1936. Before Power Jets, Limited, was formed, 
Messrs. O. T. Falk and Partners obtained the opinion 
of a consulting engineer (Mr. M. L. Bramson), who 
gave a wholly favourable report. The initial sum 
subscribed was 2,000/., and with this we cheerfully 
went ahead. 





* The first James Clayton Lecture, delivered at a 
meeting of the Institution of Mechanical Engineers, held 





in London on October 5, 1945. Abridged. 
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Sea level cycle. 
Assumptions :—Compressor efficiency, 70 per cent. 
Turbine efficiency, 70 per cent. 
Axial velocity at turbine exhaust, 


1,020 ft. per second. 
Efficiency of final expansion, 90 per cent. 
Weight of air, 26 Ib. per second. 


Weight of fuel, 0 -3635 Ib. per second. 
y = 1-4 for compression = 1-379 for 
expansion. 


Kp = 0-24 for compression = 9-25 for 
combustion and expansion. 
Static thrust, 1,240 Ib. 


The President of the Air Council was a party to the 
agreement which resulted in the formation of Power 
Jets, Limited, and the Air Ministry was a shareholder 
from the start, in that a proportion of the shares 
allotted to me was held in trust for the department. 
During the negotiations leading to the formation of 
Power Jets, Limited, I was working on the designs of 
an experimental engine. Messrs. O. T. Falk and 
Partners placed an order with the British Thomson- 
Houston Company, Limited, for engineering and design 
work in accordance with my requirements in advance 
of the formation of the new company. Power Jets, 
Limited, placed the order for the manufacture of the 
engine (except the combustion chamber, instruments 
and some accessories) with the British Thomson- 
Houston Company in June, 1936. 

The engine was to be a simple jet-propulsion gas 
turbine having a single-stage centrifugal compressor, 





with bi-lateral intakes, driven by a single-stage turbine 
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Fig. 7. 


directly coupled. Combustion was to take place in a 
single combustion chamber through which the working 
fluid passed from the compressor to the turbine. We 
were going beyond all previous engineering experience 
in each of the major organs. We were aiming at a 
pressure ratio of about 4:1 in a single-stage centri- 
fugal blower when at the time, so far as we knew, 
a ratio of 24:1 had not been exceeded. We were 
aiming at a breathing capacity in proportion to size 
substantially greater than had previously been at- 
tempted. The combustion intensity we aimed to 
achieve was far beyond anything previously attempted. 
Finally, we had to get over 3,000 shaft horse-power 
out of a single-stage turbine wheel of about 16} in. 
outside diameter, and to do it with high efficiency 
At first, our intention was to do the job stage by stage 
—that is, to make a compressor and test it; then to 
add a combustion chamber to the compressor; then 
to test a turbine alone ; and finally to build an engine— 





Rotor ASSEMBLY OF First EXPERIMENTAL ENGINE. 


but we very soon realised that this was likely to be a 
long and costly process and we decided to go for a 
complete engine right away. - 

This first engirle was based on a design for flight, 
but was not intended for flight; and though it was 
designed to be very light by normal engineering 
standards, we did not put forth special efforts to make 
it as light as possible, I was fairly confident in the 
compressor and turbine elements but felt rather out 
of my depth with the combustion problem and so 
(in 1936) I visited the British Industries Fair with a 
view to enlisting the aid of one of the oil-burner firms ; 
but the requirements I specified were considered to be 
far too stringent by most of them until I met Mr. 
Laidlaw, Hp tl Laidlaw, Drew and Company. 
Though he recognised that we were aiming at some- 
thing far in advance of previous experience, he. con- 
sidered the target possible of attainment, and with his 
help we attacked the combustion problem. 
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While the engine was in course of design and manu- 
facture, we carried out a number of combustion experi- 
ments on the premises of the British Thomson-Houston 
Company, with apparatus supplied by Messrs. Laidlaw, 
Drew and Company, until we considered that we had 
enough information to design a combustion chamber. 
Power Jets, Limited, therefore placed the contract 
for the design and manufacture of the combustion 
chamber with Messrs. Laidlaw, Drew and Company. 
By this time, the mp Examinations at Cambridge 
were over, and the Air Ministry had agreed that I 
should stay for a post-graduate year. This was really 
a device to enable me to continue work on the engine, 
and so a considerable proportion of my time was spent 
at the British Thomson-Houston Company’s works in 


Rugby. 
of the engine commenced on April 12, 1937, 

and continued intermittently until ieee 2. These 
early tests made it clear that the combustion problem 
was by no means solved, and that the com 
performance was far below expectations. Weeertaiees, 
they were sufficiently encouraging to show that we 
were on the right track. Testing was then stopped 
in order to carry out a major reconstruction, and once 
more the British Thomson-Houston Company did this 
work for Power Jets, Limited. It was also decided that 
no running should take place in the Rugby 
factory, as it was considered too di us, and so 
Power Jets, Limited, came to an ment with the 
British Thomson-Houston Company by which the: 
rented part of that firm’s old foundry at Lutterwort 
(Ladywood Works) for their future testing. 

At this point, I think it will be of interest to explain 
the basis on which I was working with the British 


Thomson-Houston Company. I was allowed virtually | Limited 


complete access to all parts of their turbine factory 
and its contributory departments, and as time 
I was given an increasingly free hand. I was provided 
with an office and had access at all times to Mr. F. 
Samuelson, M.I.Mech.E., chief turbine engineer, to 
Mr. R. H. Collingham, M.I.Mech.E. (who succeeded 
Mr. Samuelson as chief turbine engineer when the 
latter retired), to his staff of specialist engineers, and 
to the drawing office. I spent much time following 
the manufacture and investigating costs (as all the 
work was being done on a “ cost-plus ” basis), and I 
the controls whenever the engine was tested. 

All this was v valuable experience for me, and, I 
believe, helped the work along very considerably. 

After the first series of tests in 1937, the Air Mini 
(on the recommendation of the Aeronautical Researc 
Committee) began to take more notice of the work and 
decided to place contracts with Power Jets, Limited, 
for a report on the first series of tests and for further 
research running. However, the work was still 
regarded as “long-term research.” At the same time, 
further private money was being raised ; but the total 
financial resources available were still very small 
and the work had to be done on the basis of the most 
stringent economy. This proved expensive in the end, 
because it meant that we were continually having to 
use parts which really ought to have been 
So far, there had been no official secrecy requirement 
on the work; but secrecy was a condition of the Air 
Ministry contracts, and when it was imposed it natur- 
ally made the raising of private money very difficult. 
Incidentally, we received rather a shock when, in 1939, 
we found that about six of my patent drawi had 
been uced in an article in the German journal 
Flugsport, but there was nothing very surprising 
in this because there was nothing to stop anybody 
from seeing the published patent drawings. The 
Air Ministry further helped the project by placing me 
on the Special Duty List at the completion of my post- 
graduate year in the summer of 1937, to enable me 
to continue work on the engine on a full-time basis. 

While the reconstruction of the engine was in progress 
we carried out another series of combustion tests, until 
once more we thought we had solved the combustion 
problem. The reconstructed engine was ready to run 
again on April 16, 1938, and the testing (at Lutterworth) 
continued intermittently until May 6, on which day 
the engine was severely damaged by a turbine-blade 
failure. Though the total test running time was only 
about five hours, it was evident that the combustion 
problem was by no means solved. A second major 
reconstruction was decided upon, and the work was 
once more carried out by the British Thomson-Houston 
Company, but this time the Air Ministry agreed to 
bear the cost. Once more we embarked. on a further 
series of combustion tests while the reconstruction 
was in progress. Testing of the third model of the 
engine commenced at the end of October, 1938, and 
continued intermittently until February, 1941, when 
it was dam: beyond repair by a turbine failure. 
It had by then served its purpose, and had provided 
an re mere amount of information on which subse- 
quent designs were ‘ 

In the summer of 1939, the Air Ministry ceased to 
regard the development as a matter of long-term re- 
search and came to accept the fact that we had the 





basis of a practicable aero-engine. As a result, Power 
Jets, Limited, received a contract for a flight engine, 
and a short time afterwards a contract was placed with 
the Gloster Aircraft Company for the manufacture of 
an experimental aeroplane to specification E28/39. 
Thereafter, Power Jets, Limited, and the Gloster 
Aircraft Company worked in close collaboration. The 
Ministry also to purchase the experimental 
engine, and to cover all test running by contract. 
Power Jets, Limited, subcontracted the drawing and 
manufacture of the flight engine with the British 
Thomson-Houston Company. The design team now 
included a few engineers recruited by Power Jets, 
Limited, as well as British Thomson-Houston engineers, 
a This first flight engine was known as 


In the course of manufacture of the W1, certain 
major com ts were i to be unairworthy 
on comple and it was decided to use these—with 
certain a ce pe made for the first experi- 
mental engine—to build an “ early edition ” of the W.1. 
This was known as the “WIX.” The W1X was 
delivered, assembled, in November, 1940. 
Power Jets, Limited, had by this time begun to build 

a small sheet-metal shop as well as the nucleus 
of an ing team. They had also installed 
combustion-test apparatus at the Ladywood Works ; 
this work also was covered by contracts from the 
Ministry of Aircraft Production. The W1X, though 
falling short of expectations, proved to be far in advance 
of the experimental engine, and a number of tests 
were carried out on it which provided experience on 
which modifications to the Wl were based. When 
the W1 was delivered, it was stripped by Power Jets, 
imited, and was modified to incorporate the latest 
experience gained with the W1X. Eventually, after 
certain preliminary testing, the W1 was put through a 
25-hours’ special category test to clear it for flight. 
Meanwhile, the E28 aeroplane was completed by the 
Gloster Aircraft Company, and the W1X was installed 
in it for taxi-ing trials in April, 1941. In the course 
of these trials, the aircraft did in fact leave the ground 
for a short straight hop. Flight trials with the W1 
began on May 14, 1941. The engine had 
for ten hours’ flying, and the programme of flight 
— laid down was completed in 14 days without 
special incident. The test pilot was the late Flight- 
Lieutenant P. E. G. Sayer. 

I have now to take you back a year to explain that, 
at the beginning of 1940, the Air Ministry (later the 
Ministry of Aircraft Production) began to work on 
the assumption that there was a good chance of getting 
jet-propelled fighter aircraft into production in time 
for use in the war. As a result, the following steps 
were taken :—(1) Power Jets, Limited, were authorised 
to go ahead with a more advanced engine (the ““ W2 ”’) ; 
(2) the Gloster Aircraft Company were authorised to 
proceed with the design of a twin-engined interceptor 
fighter (the “ F9/40”—prototype of the Meteor) ; 
(3) direct contracts were placed with the British 
Thomson-Houston Company and other firms for the 
manufacture and devel 
turbines ; (4) it was decided that Power Jets, Limited, 

id become a research and development organisation 
and that they were to supply all other firms engaged 
with all necessary drawings and any other information 
needed to assist them in their work. 

By arrangement between the British and American 
Governments, the W1X, a set of drawings of the W2B, 
and a small team of Power Jets’ engineers were flown 
over to America in the autumn of 1941, and this initi- 
ated the intensive development of the jet-propulsion 
gas turbine at the General Electric Company’s works 
at Lynn, Massachusetts. The “ W1(T)” was a modi- 
fied W1 built for bench development from spares, and 
the “ W1(3) ” was also a modified W1. The “WIA” 
was an engine incorporating most of the features of the 
WI, but it also had in it certain of the special features 
of the W2, which it was desired to test in advance. 
This engine was manufactured by the British Thomson- 
Houston Company to Power Jets’ requirements. 
(Power Jets were contractors to the Ministry of Aircraft 
Production.) It was flown inthe E28. The “ W1A(2)” 
was a modified WIA. 

Drawings of the W2 engine were handed over to the 
Rover Company, who made it as direct contractors to 
the Ministry of Aircraft Production. As made, it 
differed from the Power Jets’ design in certain mecha- 
nical features. We realised before this engine was 
completed that, if the design assumptions in respect of 
component efficiencies were not achieved, the penalty 
wield} be very severe. This, in fact, proved to be the 
case. It was a failure. 

Power Jets, Limited, having received a direct 
contract for the W2, subcontracted the manufacture 
to the British Thomson-Houston Company ; but, when 
it was realised that the design was extremely sensitive 
to the design assumptions, it was changed by stages to 
bring it nearer to that of the W2B, and when it was 
delivered by the subcontractors it was further modified 
by Power Jets so that, when testing commenced, it 


been cleared | be 


differed only in detail from the W2B design, 
engine, the W2 Mk. 4, was totally wrecked by the 
bursting of a faulty impeller forging, though not before 
a fair amount of useful testing had been done. The 
“"W2B” was originally designed by Power Jets 
Limited, and complete sets of Power Jets’ drawing, 
were passed to the several firms by then engaged. Thy 
first and second W2B engines to be tested by Power 
Jets, Limited, were manufactured by the Rover 
Company, and (like the W2) differed from the Power 
Jets’ design in certain méchariical features. The W2R 
was the prototype of the Welland ines (which 
eae em | powered the Meteor I i this country) 
and of the “ Type I” (the corresponding engine 

by the American General Electric pin = 
powered the Bell Airacomet, and which was the fore. 
runner of a series of similar engines made by the 
American General Electric Company). The “ Wop 
Mk. 2” was a modified W2B, and was the first engi 
in which Power Jets, Limited, did the bulk of thes 
own manufacture. 

The whole project received a powerful stimulus 
from the successful flight trials of the E28. The 
Ministry of Aircraft Production decided to plan for 
production of the W2B and the Meteor. Many sceptics 
were converted. The firms already engaged increased 
their activities considerably, and other firms which 
had practically ignored the gas turbine suddenly 
evinced a lively interest. The types of engines which 
trace their descent directly from the W2 and W2B 
have undergone continuous development, and the 
original design performance for that size of engine 
has been far exceeded. 

The first engine was designed with a specific target 
in mind. It was a very optimistic one, but, neverthe. 
less, it formed the starting point and is worth recording. 
The aim was to propel a very “ clean ” little aeroplane 
of about 2,000 Ib. “all up” weight at a speed of 
500 m.p.h., at a height of the order of 70,000 ft. This 
speed was estimated to correspond to that of minimum 
drag at that height, i.e., this high speed was also the 
most economical speed for the height. It was esti- 
mated that a net thrust at this height of 111 lb. would 
ired. e size of engine corresponding to 
these data was considered to be the smallest in which 
the necessary accuracy of machining could be obtained 
without excessive manufacturing costs. The design 
assumptions and leading particulars are given in 
Table I, herewith, and the pressure-volume cycle is 


TABLE I.—Leading Particulars of First Edition of Experi- 
menal Engine. (Dimensions in inches.) 





Pp 
Tip width .. pe 
Outer diameter of eye 
Inner diameter of eye 
Number of blades .. 


Materia] iduminium RR56 


Compressor casing— 
Inner diameter of scroll ..| 31 
Material ¢e ee ' ‘| Hiduminium RR55, DTD.133B. 


ment of jet-propulsion gas | Turbine 


Mean diameter of blades .. 


: | Firth-Vickers Stayblade 
a es Stayblade 


14 
2-4 


Number of blades .. 


Maximum speed, t.p.m. --| 17,750 





shown in Fig. 4, on page 213. Figs. 8 and 10, 
opposite, illustrate, respectively, the combustion- 
chamber arrangement at the commencement of testing, 
and the fuel system. The features of the design are 
further amplified in Figs. 5, 6 and 7, on page 213, and 
Figs. 9 and 11, opposite. 

The assumption of 80 per cent. adiabatic efficiency 
for a centrifugal compressor running at a tip speed of 
1,470 ft. per second was very optimistic indeed, and 
received a good deal of criticism ; but I felt confident 
that we could design to avoid many of the losses which 
were occurring in all centrifugal compressors of which 
I had knowledge at the time. The general view was 
that we should be fortunate if we got 65 per cent. 
adiabatic efficiency. We went for the double-sided 
compressor because we wanted to get the greatest 
possible breathing capacity in proportion to size. 
I also counted on this feature to give a reduced propor- 
tion of skin-friction losses. We aimed at having as 
many blades on the impeller as manufacturing limita- 
tions would permit, in order to keep the blade loading 
as low as possible. In particular, it was hoped that, 
by keeping the pitch-chord ratio of the rotating guide 
vanes small, we should avoid stalling at the intake ; 
as I believed then—and still believe—that this is one 
of the main sources of loss in centrifugal compressors. 

No diffuser blades were fitted to the blower casing 
at first. Two stages of diffusion were aimed at. The 
intention was to obtain ial diffusion in the bladeless 
vortex space between the impeller tips and the scroll 
and to convert most of the remaining kinetic energy 
into pressure in the “ honeycomb ” diffuser through 
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which the air passed from the compressor scroll to 
the combustion chamber. The turbine nozzle arrange- 
ment was very unorthodox, as no nozzle blades were 
used. The idea was that most of the expansion took 
place in the convergent-divergent entry to the nozzle 
scroll, which was shaped to cause the discharge of the 
gases through its annular mouth with constant axial 
velocity, the whirl velocity corresponding to that 
of a free vortex, i.e., constant angular momentum. 
This nozzle design was the source of considerable 
controversy ; and is of considerable interest in retro- 
spect, because it became evident later that I had not 
succeeded in conveying to others what I had in mind. 
Air tests were made on a half-scale model of this 
nozzle, and, though very rough, they seemed to show 
that it would behave approximately as expected. 

The design of the rotor assembly needed much careful 
thought. It was considered necessary to use unbored 
forgings for both the turbine wheel and compressor 
impeller; also to use an overhung turbine rotor, as 
it was thought that the provision of a satisfactory 
bearing support on the exhaust side of the turbine 
would be very difficult. ‘ The bearing housing assembly, 
which contained one of the two water jackets for 
turbine cooling, could not be split in the diametral 
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Fie. 12. ComBustion-Test ARRANGEMENTS AT B.T.-H. Factory. 


{plane. These considerations governed the rotor design. 
| I have already referred to my meeting with Mr. Laidlaw, 
| and to our collaboration in the design of the first com- 
| bustion chamber and also in the preliminary testing 
which provided the basis for the design. These tests 
were done on a site just outside the British Thomson- 
Houston turbine factory, using air supplied by a larger 
blower in the factory. The “set-up” for these tests 
is shown in Fig. 12, above. The tests were very 
crude, but they did at least show that the required 
combustion rate could be obtained, though (as it 
proved) they were by no means sufficient to avoid 
combustion trouble in the engine subsequently. 

For test purposes, the engine was mounted on a four- 
wheeled trailer. This trailer also carried the starter 
motor, instrument panel, and controls, making the 
whole set self-contained except for the fuel supply from 
the fuel tank and the watersupply. It was intended to 
measure the thrust by a spring balance connecting the 
trailer to a fixed abutment, but in the testing of the 
first model no thrust measurements were taken. The 
original intention was to start the engine by means of a 
two-cylinder air-cooled aero-engine, but the torque 
fluctuations with this engine were found to be too 
severe, and a 20-kW direct-current motor was used 
instead. This was mounted on the trailer, and, because 
of its weight, the wheels of the trailer were removed and 
the axle supported on blocks. The drive was direct to 
the main rotor and operated through an automatically 
releasable dog-clutch in which a driving pin was forced 
out of engagement as soon as the engine overran the 
starter motor. 

Preliminary motoring tests were carried out by using 
a special air nozzle to drive the turbine with the com- 


ouston turbine factory. We obtained sufficient power 
this way to motor the engine up to 10,000 r.p.m. with 
the compressor intakes blanked off. In the first of 
these tests, the blower impeller fouled its casing, but 
the slight damage was made good and the test was 
subsequently repeated satisfactorily. As already men- 





peewee supply available in the British Thomson- |’ 





tioned, the testing of the engine under its own power 
began on April 12, 1937. The first attempt to start was 
successful in that the engine ran under its own power, 
but it accelerated out of control up to about half its 
designed full speed. This happened several times ; and 
altogether it was a very alarming business, so much so 
that in the early days the individuals in the vicinity did 
more running than the engine. 

The starting procedure was as follows. The engine 
was motored at about 1,000 r.p.m. and the pilot jet 
(which injected an atomised spray) was switched on 
and ignited by means of a sparking plug and hand 
magneto. The motoring speed was then raised to about 
3,000 r.p.m. and the main control opened slowly... The 
engine would then accelerate under its own power ; but, 
as I say, not always under control. The explanation of 
the first few uncontrolled accelerations was simple when 
we found it, and may be understood by reference to the 
diagram of the early fuel system shown in Fig. 10, here- 
with. If the spill line from the burner was not full of 
fuel, the needle valve of the burner would be forced 
into the fully-open position when the fuel pump ran. 
We were frequently breaking the fuel line and doing 
various motoring tests so that often, unknown to us, 
there was a “‘ lake ” of fuel in the combustion chamber. 
Other uncontrolled accelerations were caused by the 
sudden opening of the burner needle valve after initial 
sticking, by loss of temper in the burner spring through 
overheating, etc. Fortunately, none of these uncon- 
trolled accelerations took the engine beyond about 
9,000 r.p.m. No trouble was ever experienced in start- 
ing except when the ignition failed through cracked 
electrodes, or when mistakes were made in the assembly 
of the fuel lines. 

The overheating of the burner already referred to was 
a serious problem ; and, as a result of it, a fairly drastic 
change in the combustion system was made. We 
changed over to downstream injection as shown in 
Fig. 13, on this page. (In this illustration, as in Fig. 8, 
the pilot jet and the igniter are not shown.) Five runs 
were then made with this system up to maximum speeds 
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of about 8,500 r.p.m., but the combustion was so bad 
that this speed could not be exceeded, Any further 
opening of the control seemed to result only in the burn- 
ing of more fuel aft of the turbine. One attempt was 
made to use the “* Primus ” principle in the combustion 
system, é.e., the combustion chamber was fitted with a 
vaporiser, and we changed from Diesel fuel to kerosene. 
The pilot jet was relied on for the initial heating of the 
vaporiser. Only one attempt to run was made with 
this arrangement and once more there was uncontrolled | ¢, 
acceleration, believed to be due to priming of the 
vaporiser through insufficient heating surface. Though 
we changed back to liquid injection after this one effort 
at vaporised injection, we continued to use kerosene as 
fuel. 

Many attempts to improve the combustion were 
made by a series of modifications to the combustion 
chamber, and some improvement was achieved—we 
managed to get up to a speed of 11,000 r.p.m. for ten 
minutes. This series of runs ended when the compres- 
sor impeller fouled the casing after running for four 
minutes at 12,000 r.p.m. The damage to the com- 
pressor and impeller casing was only slight ; but as it had 
now become clear that the delivery pressure from the 
compressor was much below expectations, we decided 

to fit diffuser blades in an effort to improve the blower 
performance before further testing. We then managed 
to attain a speed of 13,000 r.p.m., but the compressor 
performance still left much to be desired. Moreover, 
the combustion had deteriorated, and as this was 
believed to be due to the nature of the flow from the 
compressor scroll to the combustion chamber, many 

modifications to improve this flow were made, but 
without noticeable improvement. There was evidence 
of a flow reversal in the elbow, but we did not realise 
how severe this was until (in one test late in the series) 
flames were seen through a small hole which had been 
drilled in the neck of the blower casting scroll. 

A series of rapid modifications to the diffuser system 
of the blower, combustion chamber, and the flow path 
between the compressor scroll and the combustion 
chamber was made, most of them with little improve- 
ment, but subsequently we succeeded in =a a 
speed of 13,600 f.p.m. with the blower fitted with a 
modified set of di r blades. At this point in the 
tests, the chief engineer of the British Thomson- 
Houston Company considered it unwise to run at speeds 
higher than 12,000 r. tp. .m. in the open factory, and this 
was the speed limit for the remaining tests of the first 
model. A return to upstream injection was made, the 
burner now being insulated against overheating by 
using a fuel-cooling arrangement as shown diagram- 
matically in Fig. 14, on page 215. Combustion appeared 
to be improved , and, for the first time, no part of the 
casings reached glow heat at speeds of up to 12,000 
r.p.m. 

Treating was now suspended because the speed restric- 
tion of 12,000 r.p.m. made it necessary to find a new site 
for running at higher speeds, and because it was decided 
to make major modifications to the general arrange- 
ment. The tests so far had been disappointing, but 
there were many encouraging features. We had 
demonstrated that there was no particular difficulty in 
starting or in control. There was also plenty of 
evidence which suggested that the whole scheme was 
well worth developing, though it had become obvious 
that much hard work lay ahead. The principal defects 
of that particular arrangement were shown to be poor 
compressor efficiency ; excessive preheating of the air 
to the rear intake, owing to the disposition and tempera- 
ture of the combustion chamber; very unsatisfactory 
combustion; and excessive frictional loss in the 
unorthodox turbine-nozzle scroll. No readings of 
sufficient reliability had been obtained from which any 
estimate of the efficiency of the turbine could be made, 
but it seemed practically certain that it was well below 
that assumed in the design. 


(To be continued.) 





“ THE ENGINEERING OUTLOOK”: ERRATA.—We regret 
that on page 101, ante, in Table I of Part IV of “‘ The 
Engineering Outlook,” certain of the prices of new motor- 
cars were incorrectly totalled. The prices of the Stan- 
dard 8-h.p. tourer and of the Morris 8-h.p. fixed-head 
saloon should have been 3011. 0s. 7d.; that of the Ford 
10-h.p. “‘ Prefect,” 3521. 2s. 9d.; and that of the Stan- 
dard 12-h.p. saloon, 4791. 18s. 4d. The Morris car men- 
tioned is the two-door saloon, 





CANADIAN LOCOMOTIVES WITH ALL-WELDED BOILERS. 
—The first Canadian locomotive to be equipped with an 
all-welded boiler, instead of the standard riveted con- 
struction, was delivered to the Canadian Pacific Railway 
on January 28 by the locomotive works at Montreal. The 
new engine, No. 1216, will complete its 1,000-mile test 
run between Montreal and Smith’s Falls before going to 
the company’s lines in western Canada. Another loco- 
motive of the same class to be equipped with the new 
boiler will remain in eastern Canada. 
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571,848. Synchronous Clock Motor. The British 
Vacuum Cleaner and Engineering Company, Limited, of 
Leatherhead, and W. Clark, of Leatherhead. (4 Figs.) 
August 25, 1943.—The motor is self-starting and is more 
efficient than existing patterns of clock motor. The 
cylindrical casing is constituted by two cups 1 and 2, 
the former being a frictional fit in an annular flange around 
the rim of the latter. The cup 1 carries the energising 
coil 4 and one set of pole pieces of the stator. Mounting 
plates 6 and 10 on the cups 1, 2, respectively, are formed 
with central bosses in which are housed bearings for a 
central spindle which carries the rotor. The rotor con- 
sists of two metal stampings 17 and 18, of roughly 
triangular form, each having forked lugs at ite apices, 
spaced 120 deg. apart, and set at right angles to the 
plane of the stamping. The two stampings are mounted 
on the spindle and separated by a magnetic distance 





(sv.s+8) 
piece, the lugs of one stamping lying between the lugs 


of the other. These two stampings are polarised, 
respectively, North and South. The stator poles are 
formed integral with the casing cups and consist of two 
circular series of arms 5 and 22, parallel to the rotor 
spindle. The arms project inwards from the edges of 
circular apertures formed centrally in the cups, and on 
assembly the two series occupy alternate positions 
immediately surrounding the rotor. This arrangement 
enables the motor to be self-starting whenever the coil 4 
is energised by alternating current. The construction 
of the rotor ensures that a large area of rotor pole face is 
obtained and the magnetic reluctance is substantially 
lowered. The required torque is obtained with lower 
power consumption, and this in turn reduces the running 
temperature. To ensure that the motor always rotates 
in a given direction, a uni-directional clutch is included 
in the gear train. (Accepted September 12, 1945.) 


FURNACE APPARATUS. 


571,982. Ash-Removing Conveyor. Bennis Combus- 
tion, Limited, and A. W. Bennis, both of Little Hulton. 
(3 Figs.) September 29, 1943.—The object of the 
invention is to save the labour required for ash removal, 
to reduce to a minimum the nuisance caused by dust 
and fly ash, and to reduce wear. A hanging plate parti- 
tion A, hinged at its upper edge, forms the front wall 
of an ash hopper, the rear wall of the ash hopper being 
formed by the bridge wall B. In the bottom of the 
ashpit is a conveyor consisting of a reciprocating feed 
plate C, which passes through an opening in the partition 
and into a tunnel D in the brickwork of the bridge wall B. 
The feed plate C is carried by a base plate E to prevent 
damage to the bottom of the ashpit. The opening in 
the hanging plate A is made large enough to permit 
clinkers to pass through, and the base plate E is in the 
form of a trough. With this arrangement the ash and 
clinkers are prevented from falling off the sides of the 
feed plate C, and a cover plate over the trough, from the 
point where it leaves the ashpit up to the front end of 
the trough, prevents fly ash flying about. As the feed 
plate C is reciprocated, the arrangement works in the 
following manner. The ash and clinkers from the grate G 
fall on to the feed plate C, and when the feed plate 
moves towards the front of the furnace, ash and clinkers 
to the depth governed by the height of the opening in 
the front wall A of the ashpit are carried forward. The 
space on the plate bebind this ash and clinker is imme- 
diately. filled by fresh ash and clinker, so that, on. the 








held up by the rear wall B of the ashpit and the feed Plate 
slides back under them. On the next forward stroke, the 
ash and clinker are carried towards the front end of the 
conveyor and are ultimately delivered into a chute o, 
truck, which can be covered in. \ Since the partition 4 
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forming the front wall of the ash hopper is hinged at 
its upper edge, it can be lifted up to remove by hand 
any very large clinkers which collect in the ash hopper 
if the fuel is of an inferior quality. With this construc. 
tion, wear is reduced to the minimum, and the apparatus 
is simple in construction and operation. (Sealed). 


INTERNAL-COMBUSTION ENGINES. 

572,100. Combustion Chamber Design. John |. 
Thornycroft and Company, Limited, of Westminster, and 
E. B. Walker, of Reading. (2 Figs.) April 4, 1944,— 
The combustion chamber is designed for compression- 
ignition engines to give the maximum turbulence and 
intimacy of mixture. The cylinder head is formed with 
a@ part spherical chamber 13, while the head of the 
piston is formed with a shallow conical chamber 14 
having a rounded apex 15. The chambers 13 and 14 
are co-axial with the cylinder so that, when the piston 
is at the top of its stroke, they register to form the com- 
bustion chamber. The mechanical clearance between the 
piston at the top of its stroke and the cylinder head is 
just sufficient to prevent the piston head striking the 
cylinder head, and is approximately equal to the thick- 
ness of the cylinder-head gasket. Thus an annular 
chamber is formed between the lands around the cylinder- 
head and piston-head chambers which decreases in 
volume as the piston makes its upstroke, so that the 
mixture within it is vigorously displaced into the com- 
bustion chamber. The dimensions of a combustion 
chamber suitable for a compression-ignition engine 
having a compression ratio of approximately 14 to 1, 
and providing the least possible surface area of the 
chamber in proportion to its volume, which is a necessity 
for quick starting from cold, should be somewhat as 
follows :—diameter of piston, 64 mm.; diameter of 
piston and cylinder-head chambers, 52 mm. to 54 mm. ; 
radius of cylinder-head chamber, 32 mm.; depth of 
cylinder-head chamber, 14 mm.; depth of piston-head 
chamber, 3 mm. The inlet and exhaust valve faces are 
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recessed so that ,when closed, they conform to the contour 
of the cylinder-head chamber 13. The valves are set 
with their axes radiating from the centre of curvature 
of the cylinder-head chamber, diametrically opposite to 
each other and at an angle of approximately 30 deg. to 
the cylinder axis. The diameter of the valves, in a 
combustion chamber of the size given, should be approxi- 
mately 28 mm., which will allow the valves to open 
approximately one-third of the lift without fouling the 
piston head when the piston is at the top of its stroke: 
the valve timing can then be arranged so that an adequate 
scavenging effect is obtained with the inlet valve opening 
before the exhaust valve is closed. The fuel injector is 
disposed in the cylinder head to one side of the inlet 
port 29 at an angle of approximately 45 deg. round 
the cylinder axis and at an angle of approximately 
20 deg. above the base of the cylinder head, as shown 
by the line 30. The fuel is thus directed across the 
combustion chamber slightly to one side of the axis 
so that the drops of oil meet and combine intimately 
with the turbulent air to effect complete and rapid 
combustion with maximum power output and low fuel 
consumption. Adequate water cooling of the cylinder 
head can be effected, while the spherical-shaped chamber 
in the cylinder head can be easily and cheaply machined. 
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return stroke of the feed plate, this ash and clinker is 





(Sealed.). 
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FLOATING DRYDOCKS FOR 
THE UNITED STATES NAVY. 
(Continued from page 195.) 


As recorded in the first part of this article, three 
main types of steel floating drydock were built. 
The advance base section docks and the three- 
piece docks have already been described. The 
third type is divided into two classes known respec- 
tively a8 auxiliary repair docks and auxiliary 
foating docks. Both of these are rigid self-con- 
tained structures and do not depart so far from 
normal practice as the novel types previously dealt 
with. The main difference between the auxiliary 
repair docks and the auxiliary floating docks is 
one of size. The former are 492 ft. long overall, 
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feature was that it was provided with gates, 
and its performance was so satisfactory that a 
battleship dock was designed on the same lines, 
but funds could not at that time be obtained to 
build it. The auxiliary repair docks are of ship- 
form with a closed bow and a hinged gate at the 
stern, so that repair work is carried out in a closed 
chamber when the dock is in service. It is stated 
that this form of dock was preferred above all 
others by the drydock crews. The closed-chamber 
arrangement permits repairs to be carried out on a 
docked ship when the dock itself is in tow. This 
possibility has been utilised in emergency and on 
one occasion a complete dredger was transported 
and repaired en route. ; 

A view of one of these auxiliary repair docks is 
reproduced in Fig. 17, on this page. They have 
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389 ft. long on the keel blocks and have a lifting 
capacity of 3,500 tons. The first units were built 
with an inside clear width of 49 ft. between the wing 
walls, but in those constructed later this dimension 
was increased to 59 ft. in order to make it possible 
to drydock landing ships for tanks. The auxiliary 
floating docks are of the 1,000-ton class and are 
intended for docking patrol craft, mine layers and 
sweepers and other small auxiliaries. They are 
200 ft. long, 64 ft. wide with an inside clear width 
of 45 ft. Some of these docks were modified during 
construction by adding an 85-ft. long centre section 
in order to enable them to handle destroyer escort 
vessels. Both types of self-contained trough-type 
dock were towed to, and served in, the combat area. 

The auxiliary repair docks represent a develop- 
ment from the 2,200-ton experimental dock which 
was built by the Bureau of Yards and Docks in 
1934, This dock is mentioned in the historical note 
forming the introduction to this article. Its novel 














AUxILiary FiLoatinc Dock UNDER CONSTRUCTION. 


wing walls, 10 ft. wide, on the top of which fully- 
revolving gantry cranes are carried for service in 
connection with ship repairs. These can be seen in 
Fig. 17. As is the case with all other types, the 
docks are not self-propelling, but they have oil- 
engine plants for the operation of the machine shops 
with which they are equipped. Ample supplies of 
raw materials are carried, and once at their operating 
stations the docks constitute self-contained repair 
depots. The protected basin provided when the 
stern gate is closed is well adapted for cargo 
carrying and when being towed to their service 
stations the docks were usually loaded with urgent 
supplies. Accommodation is provided for about 
100 officers and men. 

The auxiliary floating docks are, in general, of 
conventional type, but are faired at the bow and 
stern to facilitate towing. Most of them are pro- 
vided with oil-engine generating plant, air compres- 
sors, evaporators and other equipment to make 











them independent of shore establishments. The 
wing walls of these docks are only 6 ft. wide and in 
consequence of this space for the machinery equip- 
ment is rather limited. In order to find the neces- 
sary room, the crew’s quarters are not provided on 
board as in the case of the auxiliary repair docks. 
For towing, a platform is built between the wing 
walls, several feet above the deck, and on this, 
temporary huts are erected to accommodate the 
crew. On arrival at the operating site, the platform 
is floated off and the huts are assembled, either on 
shore or on an attendant barge, depending on the 
local conditions. An auxiliary floating dock during 
construction is illustrated in Fig. 18. This view 
was taken at the Newburgh, New York, yard 
of the Chicago Bridge and Iron Company. The 
docks were built on side-launching ways. The 
work of this company, particularly in connection 
with the construction of three-piece docks, was 
described in detail in the previous part of this 
article. 

The whole of the 3,500-ton auxiliary repair 
docks were built by the Pacific Bridge Company at 
Alameda on San Francisco Ray. Initially it was 
intended that only one dock should be built at a time 
and only one construction basin was provided, but 
the programme was subsequently increased and it 
became necessary to provide four basins. This 
extension introduced many difficulties in connection 
with procedure, as the total site available had an 
area of only 27 acres. On this, the fabrication, 
assembly and erection of 1,200 tons of steel a week 
were ultimately carried out. As at some of the 
other temporary yards, which have been described 
already, the docks at Alameda were built in basins 
excavated on the shore. These 3,500-ton docks 
draw less than 5 ft. of water before the machinery 
and other equipment has been installed, so that 
shallow basins were all that was required. The 
ground formation was of an impervious clay and 
earth banks, with a slope of 1 in 1, were provided 
between the excavated basins. They proved en- 
tirely satisfactory and there was no infiltration of 
water into an empty basin when an adjacent one 
was flooded. At the end of each basin, facing the 
bay, a hinged timber gate was provided. This was 
fitted with a counterweight at the bottom to sink 
it and at the top bore against a steel truss extending 
between the basin banks. When a dock was to be 
launched, the gate and truss were removed by an 
overhead crane. 

Timber piles were driven into the bottom of the 
basins to provide firm foundations on which the 
docks were built, and piles driven along the edges 
of the basins carried a track for the overhead crane 
used in the construction of the docks and for hand- 
ling the gate. The basin first built has a clear inside 
width of 85 ft., but this was subsequently increased 
to 95 ft., and this latter dimension was adopted for 
the later basins. The early docks were 71 ft. wide 
outside, but, as mentioned above, later models were 
wider and had an overall width of 81 ft. When the 
yard was first laid out, it was intended that it 
should be used only for the assembly of pre-fabri- 
cated parts, but as workshop facilities in the locality 
were diverted ultimately to shipbuilding work, it 
became necessary to make the yard almost self- 
contained and fabrication and assembly shops 
had to be erected. Owing to the restricted area, 
there was little space for storage, and a scheme was 
worked out under which parts for a dock were 
stacked one on top of another in the reverse order 
from that in which they were required for building 
in. When the procedure was in full operation, a 
dock 492 ft. long and 81 ft. wide was completed 
ready for commission in 95 days. For the first 
63 days of this time the dock was in the building 
basin, and was at the outfitting wharf for the 
remainder of the time. 

Of the fourth main type of floating drydock, 
those constructed of timber, a total of about fifty has 
been built: They. vary in lifting capacity from 
20,000 tons down to 1,000 tons. The larger docks 
are all built in sections, but with one exception, all 
docks of 3,500 tons or less are one-piece structures. 
Compared with steel docks, timber docks have some 
advantages and some drawbacks. There is a limit 
to their practicable size and no timber dock has 
been built to carry the heavy load concentration 











of battleships. The larger timber docks do not 


stand towing in the open sea as well as steel docks, 
but the smaller sizes have been towed to advance 
positions and have proved entirely satisfactory. 
Although timber wing walls which are alternately 
wet and dry require constant caulking and occa- 
sional replacement, it is stated that commercial 
ship-repair yards prefer timber docks, on the score 
that they can be maintained with a minimum of 
expense. This claim would appear to be based on 
the fact that the timber pontoons do not require 
the frequent painting necessary with steel pontoons. 
One dock has been built with timber pontoons and 
continuous wing walls of steel, giving it some of the 
advantages of both types. The timber docks have 
generally required loading with considerable ballast 
to make them sink, which, of course, reduces their 
lifting capacity. In some docks this disability has 
been overcome by the installation of reversing 
pumps. These fill the wing-wall compartments to a 
higher level than that of the outside water so forcing 
the dock down. The compartments are then pumped 
out for lifting. This arrangement makes it neces- 
sary that the wing walls should remain tight against 
water pressure applied inside and outside alter- 
nately. 

Many of the timber docks are larger than any of 
the clipper ships which were built in the days of wood 
and sail, and much ingenuity has been required, 
both in design and construction, to producé vessels 
which would stand up to the stresses of towing and 
would carry the unequally-distributed load of naval 
craft. In general, the docks have transverse frames 
spaced at from 4 ft. to 6 ft. centres ; in many cases 
the frames are of inverted arch form, providing 
greater depth at the centre and increased buoyancy 
immediately under the keel of a docked vessel. The 
sectional-unit arrangement used in the larger docks 
facilitates construction and launching and also pro- 
vides self-docking facilities. The usual practice has 
been to make the length of the sections along the 
centre line of the dock a little shorter than the 
clear width between the wing walls. This allows an 
individual section, when it has been turned through 
a right angle, to be docked in its own dock. Various 
methods of connecting the sections have been 
worked out by individual designers and have been 
used. It is stated that all have proved satisfactory. 
One employs relatively loose “‘ locking logs’ which 
maintain a narrow gap between the sections, but 
hold chem in line. They permit slight relative 
movement of the sections in any direction. Another 
design employs pintle and gudgeon-pin connections, 
giving considerable longitudinal rigidity. In the 
dock in which timber pontoons and steel wing walls 
are used, the walls form a continuous beam to which 
the pontoons are rigidly bolted. 

Most of the sectional timber docks are made up 
of six-units and usually have a movable ou.rigger 
attached to each of the end sections to extend the 
deck area. The pontoons of each section are usually 
divided into four or six compartments, separate 
pumps for each compartment providing close con- 
trol of list and trim. In some cases, pipe and valve 
arrangements connect all compartments to a single 
pump. None of the sectional timber docks have 
power plant, repair equipment or living quarters 
built into them. They were not designed for towing 
to advanced positions, although actually some of 
them have been towed for long distances. A photo- 
graph of a sectional timber dock in service is repro- 
duced in Fig. 19, on this page. This is a six-section 
dock and the forward section has been disconnected, 
the other sections being submerged sufficiently to 
allow the vessel to be docked. 

The largest of the timber floating drydocks, 
which has a lifting capacity of 20,000 tons, is made 
up of six sections, each 96 ft. by 132 ft. 6 in., the 
complete dock having a length of 587 ft. and a 
clear width of 99 ft. inside the wing walls. Outriggers 
in each end section extend the deck length to 
659 ft. This dock can handle submarines, des- 
troyers, light cruisers and most commercial vessels. 
There are altogether some 20 different designs of 
timber dock, some of which were utilised only in 
one or two of the units actually built. In general, 
the sectional docks are of the six-section type. The 
one-piece timber docks are all of the open-end 
trough type. Like the sectional docks, they are 
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not generally equipped with power plant, but three 
of 3,000-ton lifting capacity have Diesel-electric 
generating units and quarters for a small main- 
tenance crew. These docks were constructed for 
towing considerable distances, and are classed as 
military docks. A number of the 1,000-ton one- 
piece docks, which are 200 ft. long and 64 ft. wide, 
have been towed to established overseas bases. 
For the journey, they were equipped with tem- 
porary huts for a maintenance crew, and the wing 
walls were connected together by tie-rods with 
heavy timber struts set between them, thus stiffening 
the whole structure and enabling it to withstand 
the action of heavy seas. Some of the 1,000-ton 
docks have been lengthened by 72 ft. by inserting 
an extra centre section, to enable them to dock 
destroyer escort vessels. A view of a 3,000-ton 
one-piece timber dock under construction is given 
in Fig. 20. 

‘Lhe timber drydocks were built by a large number 
of different firms at various places around the coast 
ranging from Puget Sound in Washington to College 
Point, New York; they were also built in Cuba 
and Trinidad. Work on the Pacific Coast. was 
located in the States of Washington and Cali- 
fornia. The General Construction Company, of 





Seattle, Washington, built a 5,000-ton one-piece 








Fie. 20. 3,000-Ton One-Piece Dock Unper Construction. 


timber dock, this being the only one of more than 
3,500 tons capacity. It has a main structural length 
of 352 ft. and is fitted with outriggers giving a total 
deck length of 412 ft., with a width of 90 ft. It is 
certainly among the largest single-piece timber 
vessels ever built. The firm was building this dock 
for a neighbouring ship-repair yard, but when 
nearly completed it was taken over by the Navy 
Department, fitted with self-contained power plant 
and other equipment, and rated as a military dock. 
Notwithstanding its size, it was successfully towed 
to Alaska and is in use there. Later, the firm built 
a second dock of this type to fulfil its original 
contract. These docks were built on nine timber 
cradles supported on piles and were launched side- 
ways almost complete, but without ballast. The 
other Washington firm was the Puget Sound Bridge 
and Dredging Company, who built 10,500-ton 
six-section docks and 1,000-ton one-piece docks at 
Longview. This place is situated in a timber-supply 
area and material was delivered directly from the 
mills to a storage ground connected to the fabri- 
cating plant by roller conveyors. The ground 
ways on which the docks were erected had a slope 
of # in. per foot. The longitudinal keelsons were 
laid on supporting structures on the ways, and 
erection was carried out by a crawler crane. Two 
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one-piece docks were built in tandem and launched 
one after the other. 


Two firms built timber docks in California, the 
Pacific Bridge Company, at San Diego, and Poole 
and McGonigle, at Oakland. The Pacific Bridge 
Company built both 10,500-ton six-piece sectional 
docks and one-piece docks, the former being con- 
structed in excavated basins and the latter on side- 
launching ways. Erection was carried out by craw- 
ler cranes and in order to avoid the landward 
end of a dock standing on the ways from reaching 
an inconvenient height for the crane service, the 
ways were erected on an excavated slope with the 
lower ends below water level. An earth bank 
closed the end of the excavation while building was 
in progress. Poole and McGonigle also built 10,500- 
ton sectional docks and 1,000-ton one-piece docks. 
The latter were built on ways and launched side- 
ways, but the arrangements adopted for the sections 
were of an unusual character. They were built on 
skids on a level working area near the waterfront. 
When completed, they had a weight of about 1,000 
tons and the skids carrying them were pulled on to 
two timber cradles, lying on launching ways, by 
means of steam winches. As the channel was nar- 
row, the ways were laid almost parallel to the 
bank, and launching took place down the channel, 
not across it. The cradles, which were of timber, 
were weighted with concrete so that they remained 
submerged after the launch, the dock sections float- 
ing off. In view of the restricted launching space, 
and in order to help to check the movement of the 
cradles in the water, they were connected by means 
of a cross truss, which increased the resistance to 
movement. Snubbing lines were also provided to 
check their travel. 

On the coast of the Gulf of Mexico, timber docks 
were built by Todd-Galveston Drydocks, Inc., at 
Galveston, Texas, and by Doullut and Ewin, at 
Mobile, Alabama. The Todd-Galbeston Company, 
who have long experience with floating drydocks, 
are operating a number of the docks built under the 
construction programme. They have been found, 
in general, to be very satisfactory, but the ballasting 
arrangement which has been adopted has been 
criticised ; for many docks the ballast has been 
found to be expensive to place and to make repair 
difficult as some of it must be removed when 
water-logging cecurs. Ballast tanks with pumping 
plant are preferred. This firm constructed one 
3,000-ton one-piece dock. It was built on two 
cradles on a slipway and after launching the buoy- 
ancy of the cradles caused such friction between 
them and the bottom of the dock that they could 
not be pulled.free. A difficult situation was dealt 
with by a “friendly” hurricane, which gave the 
dock a considerable list and blew it off the cradles. 
Doullut and Ewin built some 1,000-ton one-piece 
timber docks and a 16,000-ton timber and steel 
dock. This latter has seven timber pontoons which 
were built as separate units and are not directly 
connected together, but are held in their correct 
relative positions by the continuous steel wing 
walls. The pontoons were built, two at a time, 
on parallel launching ways, and when completed 
were towed to a pile-trestle outfitting wharf at 
which the steel wing walls were assembled in place. 
A railway crane on the wharf was used in erecting 
the inshore wall and a crawler crane, working on 
the pontoon deck, handled the material for the 
offshore wall. 

The most southerly of the construction yards on 
the Atlantic coast was at Jacksonville, in Florida, 
where the firm of George B. Auchter built both 
6,500-ton and 12,000-ton sectional timber docks and 
1,000-ton one-piece docks. As in various other 
temporary yards which have been referred to, the 
docks were built in basins excavated ix the river 
bank, an earth berm being left at the river end. This 
was removed and replaced by a dragline excavator, 
to open the basin for launching or to close it again 
for further building. The formation was sandy 
and the ground had to be piled to carry the weight 
of the docks. The basins were not lined and were 
kept dry by lowering the water table by sinking 
“Wellpoint ” wells outside the working area. It 
1s stated that in wet weather the bottoms of the 
basins were dryer than the surrounding area. 
As further orders were received after the building 


basins, situated at a higher level, were excavated 
farther inland. In these, one-piece docks were 
built. They were launched by closing the berm 
of the riverside basins and digging a channel back 
to the inland basins. Water was then pumped 
into the connected system and the docks were floated 
into the forward basins from which they were 
launched by lowering the water level and opening 
the berm. At this yard, orders for steel docks were 
ultimately received, and as difficulty was experienced 
in obtaining welders, a school was started to train 
carpenters for welding work. They were found to 
be very adaptable and made excellent steel workers. 

The Tidewater Construction Corporation, of 
Norfolk, Virginia, built 12,000-ton six-section 
timber docks, 1,800-ton and 1,000-ton one-piece 
timber docks, and 400-ton concrete docks. The 
latter will be referred to later. The timber docks 
were built on launching ways, and a “ production- 
line ” system of working was employed, roller con- 
veyors being installed between the stock piles and the 
fabricating shops, and between the shops and the 
building berths. At the latter, the prepared timbers 
were swung into position by locomotive cranes. The 
timbers were pre-bored, but all assembly was carried 
out on the ways, except for a part of the wing-wall 
frames which were pre-assembled. The Tuller 
Construction Company, of Red Bank, N.J., built a 
five-section timber dock on sloping ways at Curtis 
Bay, Maryland. Dressing of the lumber was done 
on site ; no elaborate equipment was installed, but 
a timber sizer was used in which the rough lumber 
was dressed in a single pass. Assembly was done 
on the ways, except of the frames of the wing walls, 
which were dip treated with chlorinated phenol 
before being placed in position. The upper exterior 
planking of the wing walls was treated similarly. 

Three other firms that built timber docks on the 
north-east coast were the Underpinning and Founda- 
tion Company, at Perth Amboy, New Jersey ; the 
Foundation Company, at Kearney, New Jersey ; 
and Ira 8. Bushey and Sons, at College Point, New 
York. The methods employed did not differ to 
any important extent from those already described. 
As will be clear from their names, dock building is 
not part of the normal activities of either of the 
first two firms, and their operations were carried 
out in temporary yards established for the purpose. 
The Underpinning Company utilised an abandoned 
brickyard and adapted old kilns for use as store 
rooms and workshops. Ira 8. Bushey and Sons 
are an old-established firm of ship repairers, and the 
dock contracts were more in line with their normal 
work. Considerable extension of their repair yard 
was necessary and five new sets of launching ways 
were laid down. 

As mentioned earlier, timber drydocks were also 
built in Trinidad and Cuba. There was a United 
States Navy advance base at the former place, and 
local building eliminated the necessity for towing the 
docks through submarine-infested waters, which 
were also subject to violent hurricanes. One 3,000- 
ton and one 1,000-ton dock were built, both for use 
at the base. The work was carried out by James 
Stewart Company Associates, a combination of three 
New York firms who were building the base. The 
docks were built in an excavated basin protected 
by a berm at the outshore end, the basin lying over 
a coral rock formation. Local inexperienced labour 
did most of the actual construction. It proved 
slow but adaptable. In Cuba, one 3,000-ton dock 
was built at Guantanamo Bay for use at the naval 
base established at that place. The work was 
carried out by the Frederick Snare Corporation, 
who employed local labour working under two or 
three supervisors from the United States. The 
dock was built on a piled foundation in a basin 
excavated in a coral swamp. Material and equip- 
ment were shipped from the United States. 

(To be continued.) 





ELECTRICITY CONSUMPTION IN GREAT BRITAIN AND 
THE UNITED STATES.——In a written answer to a question 
in the House of Commons, the Minister of Fuel and Power 
said that the consumption of electricity in Great Britain 
per head of population had risen from 128 kWh in 1925-26 
to 330 kWh in 1935-36 and to 692 kWh in 1944-45. The 
corresponding figures for the United States were 479,630 
and 1,477 kWh. 
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Data Book for Civil Engineers. Volume I. Design. 
By Etwyn E. SEELYE. John Wiley and Sons, 
Incorporated, 440, Fourth-avenue, New York 16, 
U.S.A. [Price 7-50 dols.}] Chapman and 4Hall, 
Limited, 37, Essex-street, London, W.C.2. [Price 
458. net.) 

Every civil engineer makes a habit of collecting 

data pertinent to his sphere of operations ; indeed, 

the considerable increase in regulations, codes of 
practice, standards, etc., makes this habit a neces- 
sity, and, undoubtedly, a good collection of data is 
of incalculable value to specialists and “ general 
practitioners’ alike. The American book under 
review is the first of a series of three and its prime 
object is to make readily available, in one volume, 
effective design data in each main field of civil engin- 
eering. The work is divided into parts covering 
structures, soils, earthwork, roads, railroads, airports, 
bridges, dams, docks and piers, athletic fields, 

i , Sanitation and water supply; and Mr. 

Seelye has been aided in his onerous task by a large 
number of experts, including several who are well 
known in this country as authors of engineering 
text-books. In general, the information is presented 
clearly without reservations, explanations are 
restricted to essentials, and illustrations are used 
wherever possible—all desirable features of a data 
book. It is also noteworthy that the sources of 
information are invariably given. 

In the short space of a review, it is impossible 
to do justice to the mass of data contained in this 
single volume, but a rough idea of its scope can be 
gained from the fact that the structural section alone 
comprises six sub-divisions under the headings of 
general, concrete, steel, wood, plywood and founda- 
tions. Of these, the first three and the last-named 
are built up on much the same lines as the best 
known British structural handbooks, but most of 
the valuable data on wood and plywood will probably 
be comparatively new to readers here. Though 
to mention omissions from a work of this nature 
may appear over-critical, it might be suggested 
that in the structural section, some space could 
have been usefully devoted to the Hardy Cross 
method of moment distribution, to rigid frames, and 
to methods of calculating wind stresses in multi- 
storey buildings ; and it may be noted that, in the 
useful and comprehensive section on soils, the 
Fellenius Arc or Swedish method, though mentioned 
in connection with foundation design, is not des- 
cribed in detail. The section on roads is copiously 
illustrated and the one on airports is possibly the 
most comprehensive treatment of the subject 
available in technical literature. On the other 
hand, the space devoted to docks and piers is 
inadequate and this is the weakest part of the book. 
Though ships’ gear is used for cargo handling to a 
far greater extent in the United States than here, 
nevertheless, for a steam gantry to be shown as 
the only illustration of a quay crane is hardly 
indicative of modern practice. This section should 
be strengthened in future editions. The later parts 
on drainage, sanitation and water supply conform 
to the higher standard of the earlier sections and 
are very informative. 

From the British reader’s point of view, American 
text-books are usually limited, to some extent, in 
their practical application by the differences which 
exist between current American methods of design 
and construction and their counterparts in this 
country because the text is naturally based 
throughout upon United States regulations and 
codes of practice. In the structural section, for 
instance, all the reinforced-concrete design tables 
are for flexural working stresses appreciably higher 
than those now permitted on similar mixes anywhere 
in Britain, and much of the structural steelwork 
data, being based upon United States proprietary 
sections, is of little direct use to British engineers. 
Apart from such limitations, a vast amount of 
information is contained in this volume, and, as a 
work of reference on civil engineering practice in 
the United States, it is undoubtedly a valuable 
compilation. There is room for improvement in 
the indexing ; otherwise, the book fully maintains 
Messrs. Wiley’s customary high standard. 
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In 1940, the workshops of the railway companies 
were called upon to make important direct contribu- 
tions to war production. In the booklet, Jt Can 
Now Be Revealed, issued in 1945 by the four main- 
line railway companies and the London Passenger 
Transport Board, the war record of their workshops 
isset outin detail. At the peak period, 20,000 work- 
people, in 35 shops, were engaged in the production 
of armaments ranging from tanks, aircraft, guns, 
shells, bombs and tools, to midget-submarine super- 
structures, landing craft, and parts for Bailey 
bridges. Tanks and aircraft constituted the bulk 
of the work done, aircraft production at its peak 
accounting for over three-fifths of the total war 
work in hand. In addition, precision tools, partly 
for aircraft and other armaments factories, were 
manufactured in the railway companies’ tool-rooms. 

The annual reports, issued during 1945, of other 
manufacturers of locomotives and rolling stock 
showed that the war-time experience of these com- 
panies was broadly similar to that of the railway 
workshops. While some capacity was retained for 
the production of railway stock, a considerable 
variety of munitions was also produced. For 
example, Beyer, Peacock and Company constructed 
Churchill tanks ; the Vulcan Foundry, gun mount- 
ings and components for torpedoes; the North 
British Locomotive Company, tanks; and Andrew 
Barclay, Sons and Company, mortars and other 
war supplies. Among manufacturers of wagons and 
carriages, Charles Roberts and Company produced 
motor-lorry bodies and trolleys, tanks, and pre- 
fabricated parts of boats and tankers ; the Glouces- 
ter Railway Carriage and Wagon Company made 
Churchill tanks, shells and Bailey bridges; R. Y. 
Pickering and Company, tractors, Army service 
vehicles, and utility "buses; and the Birmingham 
Railway Carriage and Wagon Company, heavy 
armoured fighting vehicles and gliders, besides 
aircraft components, shells, bombs, and structures 
for Mulberry Harbour. 

As pointed out in this series of articles in previous 
years, there were considerable fluctuations in Gov- 
ernment orders for locomotives and rolling stock, 
according to the course of the war, and hence the 
relative output of the various products also fluctu- 
ated widely. A very large proportion of the total 
capacity of the industry, however, was on 
war work of one type or another. The output of new 
locomotives and rolling stock for home use was 
negligible, therefore, and, moreover, the rate at 
which existing locomotives and rolling stock could 
be repaired was seriously affected. 

By 1942, the position regarding locomotives had 
become so serious that some additional manufac- 
turing capacity of the railway companies and other 
manufacturers was released for the production of 
new engines. From 1939 to the end of 1942, 587 
locomotives were built in the railway companies’ 
workshops, while 50 were supplied for home use by 
outside contractors. In fixing the production pro- 
gramme for subsequent years, account had to be 
taken of the fact that a number of engines had been 
lost in France in 1940 and more were destroyed later 
in air raids. In addition, a number had to be sent 
overseas with the armed Forces. (In fact, more 
than 140 locomotives were sent to North Africa and 
the Middle East and a further 73 elsewhere between 
1942 and 1945.) Total deliveries during the five 
years, 1942 to 1944, numbered more than 600 from 
railway workshops alone, and some 250 engines, 
built by contractors, were set to work on British 
railways. Production in railway workshops con- 
sisted primarily of the 2-8-0 L.M.S. heavy freight 
type, which was adopted as a standard model. 
Contractors built mainly an “ austerity ” version of 
the same locomotive under the direction of the 
Ministry of Supply. At the same time, British rail- 
ways secured the temporary services of 400 American 
locomotives, modified to suit British conditions of 
working. In spite of the increased deliveries of 
locomotives, however, heavy arrears of maintenance 
and new building faced the railway companies in 
1945. Figures relating to the production of new 
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locomotives during 1945 are not complete, but it is 
known that workshops belonging to the railway 
companies and outside contractors were engaged to 
maximum capacity. 

Long-term building programmes were announced 
by the main-line railway companies during the year. 
The London and North Eastern Railway announced 
@ five-year me covering the construction of 
1,000 locomotives, of which 500 are to be built at 
the rate of 100 a year in L.N.E.R. workshops, and 
a similar number to be supplied annually by con- 
tractors. Ten designs were decided upon, of which 
seven were already in use, and all the principal parts, 
such as boilers, cylinders, bogies and pony trucks, 
were designed to be interchangeable between two 
or more types. The first locomotive of the “‘L1” 
class was completed in September, 1945. Designed 
for mixed-traffic working of either heavy suburban 
or mineral trains, this locomotive is of the 2-6-4 type 
and has a tractive effort of 32,000 lb., making it the 
most powerful of its kind in this country. A total 
of 110 “L1” locomotives are included in the 
building programme referred to above. In January, 
1946, it was that the Doncaster works of 
the L.N.E.R. had received orders to build a new 
locomotive of the Pacific type which, it is claimed, 
will beat the speed record of 126 m.p.h. set up before 
the war. In addition, a modified engine, classed as 
“K 1,” and evolved out of a three-cylinder 2-6-0 
type of locomotive dating from 1937, was rebuilt 
with standard boilers and cylinders, and returned 
to service late in 1945. 





that 22 per cent. of the total number of locomotives 
owned by the main-line companies were awaiting 
repair. In April, 1945, it was reported that, ag 
result of the exceptional demand for new locomotives 
and the heavy volume of repair work in their own 
workshops, the railway companies were 
capacity from outside contractors for the buildi 
of locomotives, over a period of five years. The 
capacity required was limited to locomotive replace. 
ments which therailway companies had been unable 
to deal with during the war years, but at a meeting 
between the two parties, outside contractors 
that a definite proportion of the home railways’ 
building programme should be allocated to them 
with the object of securing lower costs of production, 
which would be in the interests of both parties, 
The Vulcan Foundry, Limited, reported in April, 
1945, that the orders on their books were sufficient 
to keep their capacity fully employed during 1945 
and part of 1946. The North British Locomotive 
Company, Limited, completed a contract for 150 
engines of the ten-coupled “* Austerity ” type during 
1945 and continued production of other types. 
During the war, this company produced about 
1,000 locomotives,and though they were also engaged 
to some extent on tank production, there was no 
serious problem of reconversion. The bulk of the 
war work of Andrew Barclay, Sons and Company 
also consisted in the production of locomotives, so 
that the transition to peace-time production during 
1945 proceeded comparatively smoothly. Locomo- 
tive-building firms in Lancashire were reported to 


TABLE I.—UnN ITED KINGDOM EXPORTS OF LOCOMOTIVES, 1933 To 1945. 
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1938. 1941. 


1942. | 1943. | 1944. 





| 
Weight (tons) :— 
Main line (other than electric) 


Other sorts (complete) Led jaed angedt Tous 
Parts, other than axles, tyres, wheels, motors, etc. 


14,397 
1,403 
8,357 


| 
| 
3,579 

356 


4,407 


1,722 
196 
3,627 


456 5,638 
397 384 1,039 


3,842 | 5,183 





Total 


Value (1,0002.) :— 
Main line (other than electric) ie 
Other sorts (complete) aa ~ ta “< 
Parts other than axles, tyres, wheels, motors, etc. 


24,167 


1,505 
211 


8,342 5,085 5,545 9,864 14,365 


488 
58 
612 


71 
67 
612 


344 
38 
573 


985 
76 


1,400 
236 
786 





Number of main-line locomotives (other than electric) 
and value per unit :-— 

Number exported : es 

Value per unit (/.) 





2,829 


168 
8,970 


1,158 750 955 1,802 2,422 


47 12 27 72 75 
10,390 5,910 12,380 12,670 18,680 




















In July, 1945, the first of the “‘ West Country ” 
class of locomotives was completed by the Southern 
Railway workshops. These locomotives were de- 
signed for fast passenger and express freight trains, 
and it is proposed to build 70 within the shortest 
possible time. Trial runs were made with this type, 
hauling heavy boat trains between Victoria and 
Dover. 

The Great Western Railway was engaged in build- 
ing a number of new “ 1,000 ” class locomotives, the 
first of which was completed in mid-1945. With 
the co-operation of the Anglo-Iranian Oil Company, 
a number of old G.W.R. locomotives were converted 
to burn oil. The official trial of one of these 
engines took place in November, and it was decided 
to place 18 converted locomotives in service in 
South Wales. Early in 1946, Lord Portal, chair- 
man of the G.W.R., stated that the heavy freight 
engines adapted to burn oil had proved entirely 
satisfactory, and it had been decided, therefore, 
to extend the experiments to heavy passenger and 
tank engines. The possibility of using gas-turbine 
engines has also been examined by the G.W.R. 

The workshops of the London Midland and Scot- 
tish Railway were engaged in the construction of new 
engines and the rebuilding of obsolete types. The 
building programme for 1945 totalled 155 new 
engines, 75 of which were 4-6-0 mixed-traffic tender 
locomotives, and 45 of the 2-6-4 mixed-traffic tank 
type. In 1946, it is intended to complete 135 new 
locomotives, of which ten are planned to be of the 
“Royal Scot ” class. Ten other express passenger 
engines are to be rebuilt. 

About 90 per cent. of the workshop capacity of 
the railway companies is normally engaged on 
repairs, and heavy loads and insufficient mainten- 
ance during the war greatly increased the volume 
of repair work on hand. This situation was not 
alleviated in 1945, and it was stated early in 1946 





be manufacturing to maximum capacity and to have 
orders on hand which guaranteed active operations 
for several years ahead. Beyer, Peacock and Com- 
pany, for instance, completed large orders, mainly 
from overseas, for locomotives of the Beyer-Garratt 
type. ; 

Before the war, the independent locomotive 
builders were almost entirely dependent on export 
orders, since the railway companies themselves pro- 
vided most of the United Kingdom requirements. 
During the war, however, as the independent 
builders were called upon to build locomotives for 
the home market in addition to their other armament 
work, exports of locomotives fell to only a small 
fraction of pre-war figures. Table I, on this page, 
shows that exports of main-line locomotives fell 
from 168 in 1938 to 12 in 1942, and increased only 
slowly to 75 in 1945. In the case of electric and 
‘* other main-line ” locomotives, exports reached the 
lowest level in 1943, and the same applied to loco- 
motive parts other than axles, tyres, wheels and 
motors. Exports of these two groups, however, 
recovered more rapidly and, in 1945, together repre- 
sented about two-thirds of the 1938 volume. By 
value, imports of electric and small locomotives in 
1945 exceeded those for 1938, amounting to 236,0001., 
against 211,000/. in 1938. The value per main-line 
locomotive exported more than doubled between 
1938 and 1945, a sharp rise of 6,000/. per unit occur- 
ring in 1945. The unit value for 1942, the year 
during which the smallest number of main-line loco- 
motives was exported, suggests that none of the 
12 locomotives then shipped was of novel make or 


Figures for the destination of locomotives ex- 
ported are not available, but it is kn ,»wn that during 
the war Beyer-Garratt locomotives of the larger 
types were dispatched by Beyer, Peacock and Com- 
pany to Burma, Brazil, Rhodesia, Kenya and 
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Uganda, Sierra niin: the Gold Coast, Nigeria, 
India, Ceylon and the Congo. An order for 30 heavy 
freight locomotives for South Africa was completed 
by the same company early in 1945. The total 
value of British railway equipment received by the 
Union of South Africa during 1944 amounted to 
2,000,0001.(S.A.) ; deliveries included 23 engines of 
the 15F class and 161 steel cars. 

A large volume of overseas orders for locomotives 
was placed: with British manufacturers in 1945. 
The North British Locomotive Company reported 
very large orders from India, Africa and other over- 
seas countries, including one for 40 locomotives for 
the Malay State Railway. Other British manu- 
facturers stated, though without giving details, that 
orders received from overseas were sufficient to 
keep them fully employed for many months ahead. 
U.N.R.R.A. ordered 100 locomotives in Great 
Britain for use in Greece, Yugoslavia, Poland, 
Czechoslovakia, and Albania. 

In October, 1945, 27 Diesel-electric locomotives 
were ordered by the Egyptian State Railways from 
the English Electric Company, Limited. Twelve 
of these were for general service, and 15 for shunting. 
In November, 1945, it was announced by Associated 
Locomotive Equipment, Limited, that member 
firms of Associated British Engineering, Limited, 
including the British Electric Engineering Company, 
Oil Engines, Limited, Petters, Limited, J. and H. 
McLaren, Limited, and Mirrlees, Bickerton and 
Day, Limited, had agreed to poo! their research and 
technical resources in an effort to expand the world 
market for Diesel-electric rail traction. 





After the restocking period is past, considerable 
competition must be expected from United States, 
Canadian and, to a lesser extent, Swedish manu- 
facturers. 

In spite of the heavy demands made upon rolling 
stock during the first years of war, the production of 
wagons by the railway companies had to be seriously 
curtailed, and the construction of passenger coaches 
ceased altogether. At the same time, 2,680 wagons 
and 635 coaches were destroyed through air raids and 
several thousand more wagons and coaches were 
seriously damaged. Some 40,000 wagons were con- 
structed by the railway companies between 1939 and 
1944, but of these approximately 2,000 were sent 
abroad with the Forces. Others were inadequately 
maintained and often heavily strained through over- 
loading, with the consequence that a much higher 
proportion of railway stock was awaiting repair than 
is normally the case. Even early in 1946, it was 
reported that 157,400 wagons and carriages were 
awaiting repairs, including 15 per cent. of the total 
coaching stock. The position regarding coaching 
stock was especially serious ; 13,300 were 
beyond repair during the war, and a further 1,000 
were converted into ambulance trains. These losses 
reduced the seating capacity of available carriages 
from 2-5 million to just over 1-5 million, while the 
passenger demands made upon the railways, pert 
from the trains reserved for the Forces, represented 
an increase of about 70 per cent. on 1938. In 
January, 1946, in spite of the reduction in the 
strength of the Forces, trains reserved for troops 
and war equipment still exceeded 2,000 a week. 





TABLE II.—Unirep KinGgpom Exports OF ROLLING Srock, 1938 To 1945. 








the seats. Diffused electric lighting and electrically 
heated foot-warming panels under the floor contri- 
bute to the comfort of the passengers. . The produc- 
tion programmes for goods wagons included the 
construction of 30,000 wagons by the L.N.E.R. by 
the end of 1946. The L.M.S. announced that they 
intended to build 2,000 16-ton steel wagons with the 
least: possible delay. 

The need to build an abnormally large proportion 
of wagons reopened the long standing controversy 
regarding the size of wagons in this country. The 
majority of wagons in use in Great Britain are in 
the 10-ton to 13-ton range, which compares with 
the frequent use of 50-ton and 60-ton wagons in 
North America. Advantages of the latter include 
lower handling costs, less deadweight, and more 
economical spacing of trains on the railways. It 
appears that British railway companies admit the 
superiority of larger wagons, and the L.MLS. and 
the G.W.R. successfully made use of 40-ton coal 
wagons in South Wales and elsewhere. There are, 
however, two main objections on the part of the 
companies to the general introduction of larger 
wagons. For general merchandise, the British 
trader has hitherto paid more attention to small 
stocks and speed of delivery than to costs, and the 
pre-war tendency was for the average size of con- 
signments to fall. For minerals and heavy mer- 
chandise, the railway companies contend, the small 
British wagon is generally the only type that indus- 
trial firms and collieries can conveniently handle 
over their private sidings, and with their present 
loading and unloading appliances. A substantial 
change in trading habits and large capital expendi- 
ture on the part of owners of private sidings would 














33. | be ired, therefore, before the neces- 
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bo | sary change-over could be made. The fact that 
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The current year should see a greatly increased 
number of completed orders for overseas. Pre- 
liminary reports regarding the European railways, 
the equipment of which is only now being surveyed 


in detail by the European Central Inland Transport | 


Organisation, confirmed that there is a serious 
shortage of locomotives, while the manufacturing 
capacity of European workshops was also greatly 
impaired as a result of the war. Of 5,176 engines in 
use in 1938, no more than 2,000 were reported to be 
available late in 1945 in the countries covered by 
the organisation, namely, Belgium, France, Nether- 
lands, Czechoslovakia, Denmark, Germany, Italy, 
Norway, Poland, and Switzerland. In addition to 
the orders placed directly with British manufactur- 
ers, large orders were also placed by U.N.R.R.A. in 
the United States, Canada, and Great Britain. Some 
countries, notably France and Belgium, have placed 
orders in North America, some of which were com- 
pleted during 1945. 

Of the pre-war markets for British locomotives, 
India and the Argentine were reported to be setting 
up manufacturing capacity of their own; the 
Argentine project obtained Government approval 
during 1945. As regards India, Sir Arthur Griffin, 
Chief Commissioner for the Indian Railway Board, 
stated in June, 1945, that the output of the Singh- 
bhum workshops in Bengal, which were transferred 
to the Tata Company during 1945, supplemented by 
State-owned workshops, would meet all Indian 
requirments within five years. Australia and South 
Africa are also manufacturing their own locomotives, 
while the capacity of Canadian manufacturers has 
been considerably extended. Nevertheless, the 
prospects for exports of locomotives from the United 
Kingdom are good, at least for the next few years. 





The building of passenger coaches by the railway 
companies was resumed, and that of wagons in- 
creased, during 1945. By September, 1945, the 
Swindon works of the Great Western Railway were 
producing new carriages at the rate of one a week. 


| The most interesting new feature of the new coaches 


is the installation of fluorescent lighting. The 
coaches are also larger than those previously built, 
giving greater width in the vestibules and compart- 
ments. The new L.M.S. coaches have improved 
steam heating and a better hot-water supply. The 
building programme of this company for 1945 en- 
visaged the production of 800 of the‘new corridor 


| vestibule coaches, providing 33,000 seats, and that 


announced for 1946 included 716 coaches with a 
seating capacity of 38,000. The L.N.E.R. planned to 
build 4,600 corridor coaches of an improved type. 
This design provides seven compartments, each 
6 ft. 6 in. between partitions, arranged in three 
groups separated by two transverse corridors, the 
end group consisting of two, and the centre groupof 
three compartments. Three seats on each side of the 
compartments provide in all seating for 42 passen- 
gers. The body is constructed with teak framing 
and steel outer panels, and is mounted on an all- 
welded steel underframe 61 ft. 6 in. long. The 
weight is 33 tons. An interesting and novel feature 
of the L.N.E.R. building programme as a whole 
was the enlisting of suggestions from passengers 
regarding coach design and catering services. In 
September, 1945, the Southern Railway completed 
the first of their new passenger coaches. This pro- 
vided for four first-class and three third-class com- 
partments, accommodating a total of 48 passengers. 
Hammock-sprung seating frames support insert 
cushions, giving the maximum luggage space under 


be handled. ._Welding of underframes and axle- 
boxes, fabricated buffer sockets, and the pressing of 
body stanchions, and end and side doors, further 
conduced to the production of lighter wagons. A 
further step to limit the number of parts to be 
handled was the building of the body as a complete 
structure to enable it to be removed easily from the 
underframe and replaced by anew one. The L.MS. 
began production during 1945 of a standard 12-ton 
covered goods van with pressed-steel body pillars 
and plywood sides, ends, and roof. Standard 20-ton 
brake vans with articulated brake gear were also 
designed by the L.M.S., and tested by the four rail- 
way companies. In one example of a fabricated 
lightweight underframe for a 12-ton wagon, a 7-cwt. 
saving in weight was obtained. Other developments 
included modifications of axle-box designs, through 
which fabricated components have been substituted 
for forgings. 

According to a statement made by the chairman 
of the Gloucester Railway Carriage and Wagon 
Company, in August, 1945, private companies had 
some difficulty in planning their carriage and wagon 
production programme owing to the failure of the 
Government to decide whether they would authorise 
the placing of orders by railway companies with out- 
side contractors for rolling stock. During the war, 
considerable numbers of wagons were constructed 
by outside companies. Charles Roberts and Com- 
pany, Limited, for instance, built 8,000 wagons and 
2,000 tank wagons in addition to the war equipment 
already mentioned. Hurst, Nelson and Company, 
and R.Y. Pickering and Company were mainly 
engaged in building wagons during the war years 
and also repaired large quantities of rolling stock. In 
the important field of wagon repair, Wagon Repairs, 





Limited, announced that they had repaired 2,970,000 








wagons between 1939 and 1945, including 300,000 
major overhauls; in addition, over 2-7 million 
wagons were lightly serviced at outside junctions. 

A large proportion of the rolling stock built by 
British manufacturers before the war was for export, 
and during 1945 overseas orders employed all 
capacity available after priority home demand. One 
order received from Palestine late in 1945 was valued 
at 500,000/. As shown in Table II, on page 221, 
however, deliveries during 1945 were still small com- 
pared with exports in 1938. Deliveries of carriages 
and parts in 1945 were actually smaller than in the 
preceding year. Substantial gains on the 1944 
figures, on the other hand, were registered in the 
categories of wagon parts and axles, tyres and wheels; 
the total figure for exports of rolling stock and parts 
(including an unknown quantity of axles, wheels and 
tyres for locomotives) was nearly double the 1944 
total. The figure represented, however, only a little 
more than one-quarter of the 1938 total. 


Exports of complete carriages ceased completely 
during 1942, and the export of parts continued at 
about one-tenth of the 1938 level. Exports of 
wagons and trucks fell in 1942 to about one-eighth 
of the 1938 figure, while exports of wagon parts 
other than axles, tyres and wheels reached their 
lowest level in 1943, when they amounted to less 
than one-twelfth the 1939 figure. Exports of axles, 
tyres and wheels declined until 1944 when exports 
represented between one-seventh and one-eighth of 
the 1938 volume and one-fifth of the 1938 value. 

Several former overseas markets for British rolling 
stock set up their own repair facilities during the war 
and some began or increased the manufacture of 
their own rolling stock. Among the latter may be 
mentioned Australia and the Union of South Afriea ; 
the Railway and Harbours Administration of the 
Union of South Africa built 1,045 cars in its own 
workshops in 1944 and is planning to build freight 
cars of various types, equivalent to 35,000 1l-ton 
freight cars, during the period of 1948 to 1952. A 
project for the manufacture of rolling stock was 
launched in the Argentine. The programme for 
replacement of railway equipment in India, an- 
nounced in mid-1945, included the construction in 
India of 5,400 railway cars annually for ten years. 

A large pent-up replacement demand, however, 
will assure British manufacturers of a large overseas 
market for the next few years. In addition to 
former British markets, an improvement in the 
transport position in Europe depends on imports of 
rolling stock and other railway equipment, in the 
supply of which the United Kingdom will play a 
part. Pending the detailed census of locomotives 
and rolling stock, now being undertaken by the 
European Central Inland Transport Organisation, 
approximate figures published in December for the 
countries covered by the organisation are relevant : 
of 10,543 passenger-cars in use in 1938, 4,000 were 
available late in 1945, the corresponding figures for 
goods trucks being 152,662 in 1938, and 70,000 in 
1945. Moreover, the majority of the rolling stock 
available in 1945 was in a bad state of repair, and a 
considerable proportion required replacement at an 
early date. At the same time, the output of rolling 
stock from European workshops was still small 
compared with the 1938 figures. 

With a view to furthering British interests in 
Latin America, the Joint Committee of the Railway 
Engineering Supply Industries issued, during 1945, 
publications in Spanish and Portuguese describing 
technical progress in railway equipment, with illus- 
trated articles written expressly for the technical 
reader and designed to appeal particularly to the 
higher executive officers of the South American 
railways. The publications stress the high quality 
as well as the adaptability to great variations of 
climate and topography and the long life of British 
railway equipment. The'Joint Committee of the 
Railway Engineering Supply Industries was formed 
in June, 1942, with the object of correlating the 
efforts of the export committees of member indus- 
tries. By mid-1945, it represented over 120 com- 
panies, comprising locomotive builders, railway 
carriage and wagon builders, carriage and wagon 
accessory manufacturers,’ and manufacturers of 
tyres, wheels, axles, and springs, and of brakes and 
signals. The joint effort relating to the Latin- 
American market is a welcome sign. 
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COMPARATOR. 


Ove of the new instruments sltown at the recent | 


of mewsuring and inspection ipmerns 
organised by Messrs. Alfred Herbert, Kimited, Coventry, 
and described on page 81, ante, was the Edgwiek thread 
comparator, which #® illustrated below. As will be 
evident, the comparator has two afmvils, or more 
correctly, two pairs of anvils, the dimensitns of the piece 
under test being read on a dial micrometez.. The upper 
anvil of each of the pairs is formed at the top and 
bottom, respectively, of a yoke-shaped slide, whieh iz 
connected to the plunger of the micrometer. The two 
lower anvils are bolted to the body of the: instrurnent 
and are adjustable to sui® different diameters of werk. 
Also attached to the body, and likewise adjustable, are 
two stops to support the work so that the measure- 


ments are made on the full'diameter.. Both measuring” 


edges of the top pair of anvils are made with full-form 
threads, but those of the bottom pair of anvils ase 
formed with ridges to measure effective diameter only. 
The slide is traversed to insert and remove the work by 
means of a small knob just visible im the illustratiow 
to the left of the top pair of anvils. The micrometer 
dial is graduated im divisions of 0-0005 in. and is 
provided with a pair of adjustable pointers to indicate 
the permissible tolerance. 


In order to take full advantage of the specified toler- 
ance when producing threaded work, it is desirable that 
the machine operator should be able to set the diehead 
to cut the thread to the low limit, a procedure which 
allows for the maximum wear to take place on the dies 
before the high limit is reached. An ordinary thread 
caliper gauge gives no indication of exact diametral 
dimensions. The Edgwick thread comparator has 
been introduced to overcome this disadvantage. 
The top full-form pair of anvils are set to the “go” 
end of a gauge for testing tapped holes, and the 
bottom pair of “not go” effective diameter anvils 
are set to the “‘ go’ gauge minus the desired tolerance. 
The back stops are set at the same time to the appro- 
priate position for the diameter of the particular 
thread to be checked. The lower anvil of both 
pairs is adjustable to give a maximum capacity of 
1 in. in diameter. To insert the work the slide is 
raised by means of the knob and lowered on to the 
work, which is first placed in the gap of the — 
of anvils. The pointer of the micrometer shoul 
lie within the “‘ plus ” tolerance pointer. The work is 
then transferred to the gap of the bottom pair of 
anvils and the pointer should lie within the “ minus ” 
tolerance pointer. As in each case there is a positive 
diametral reading, the comparator can be used at a 
machine for effective quality control since it enables the 
machine operator to check wear on the tools and varia- 
tions in diameter, thus preventing scrapped work by 
ensuring that the threads are within the prescribed 
tolerance. As the comparator can be operated at a 
high speed, it is equally suitable for use in the inspec- 
tion department of a works. 
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GLASS TUBING.* 
By Ricuaap E. Tmrerrart, M.4, F.S.G.7. 


I Have been engaged for a number of i 
nranufacture of tubing and rod at "Btoorte » 


}# town to which its fuel and elay drew and’ kept foreiy 


glassmakers some centuries ago, and where. ; 
eourse of the war of* 1914-18, Belgian Pers wt prt 
on to the youth of Worcestershire, during their short 
stay, the art of pulling glass tabes by hand. My firm 
Messrs. Plowden and Tliompson, Limited, are s Pe cialists 
in this practice, and a very skilled trade it ix. Most 
elements, except perhaps the inert gases, can he said 
to give special properties or effects to glass, and these 
properties vary according to the amount of the clement 
used and the number and amounts of other clemimts 
used with it. The new optical glasses, invented by 
Eastman, for exargple, contain ne alkali or silica, and 
eonsist of boron, barium and rare earths, and have-to 
be melted im platinum. The American Optical Com. 
pany’s new glass, in which hydrofluoric acid can be 
kept, is essentially a metaphosphate, and the Schott 
“* Supremax ” glass, one use for whieh is micro-analysis 
has no alkali, neither has the glass fibre from which tape 
is made for the electrical industry. Glasses to resist 
sodium vapour contain little silica and are essentially 
borates of aluminium and alkaline earths. Pyrex and 
other low-expansion borosilicate glasses, used for such 
as ovenware and boiling flasks, have practically 
no di-basic oxides in them, though their modifications 
—glasses for open-flame cooking—are loaded heavily, 
with alumina and calcium. ; 
Most chemical laboratories, in the ordinary run of 
their work, however, are not usually concerned with 
uncommon glasses. Stocks of soft soda and hard 
borosilicate glass tubing and rod are kept, together 
with some combustion tubes and possibly some lead 
glass. The bulk of glass tubing used in industry is 
machine drawn, either horizontally or vertically. In 


} horizontal machine drawing by the Danner process, a 


ribbon of molten glass flows out from a regulated spout 
in the wall of a furnace and falls on a sloped revolving 
mandrel (a hollow steel core with a fireclay overlay), 
round which it wraps itself until it spills over the end, 
whereupon the overspill is run on rollers by hand for 
perhaps 100 ft., and fed into a pair of half-tracks 
revolving against one another, which exert a continuous 
pull. Air is pumped down the mandrel and though an 
aperture at the end, and the flow of the glass, the 
speed of the pull, the revolutions and diameter of the 
mandrel, and the temperature of working are adjusted 
to produce the desired size and wall thickness, the 
glass tubes being cut off behind the half-tracks to 
standard lengths. These are nominally 5 ft. for soda 
glasses and 4 ft. for lead glasses. In vertical drawing, 
by which, I understand, large diameters and heavy 
wall thicknesses are more easily produced than by 
horizontal drawing, up-drawn tubing is pulled from a 
“basin”’ and down-drawn tubing from a kind of 
swirling ‘‘ sink ”—to give brief descriptions of compli- 
cated mechanical processes. 

In hand-drawing the process is very different and 
demands the highest skill. The glassmaker, having 
heated the end of his 4-ft. steel pipe to a dull red, 
dips the tip into molten glass, at a temperature of 
about 1,200 deg. C., contained in a farnace or glass- 
house pot. He rotates the pipe and removes a mass 
about the size of a tennis ball. He is careful not to 
pick up too much and let the residue fall back into the 
melt, since this would carry bubbles of air with it, 
which, when picked up by the next dip, would become 
blisters in the finished tube. The glassmaker now rests 
his pipe over a steel plate, rotating the pipe continu- 
ously. The gathering is manipulated so that as the 
glass cools it lies concentrically round the tip of the 
pipe. When cool enough it is taken back to the furnace 
and a further gathering of glass made on the top of it. 
This the glassmaker rolls on the steel plate and at the 
same time he puffs a little air into the pipe and slowly 
a bubble forms and grows inside the g A final 
gathering is now made and the rolling process continued, 
the glass being worked forward all the time so that 
most of it lies well beyond the tip of the steel pipe. 
The blowirg of air is continued to increase the diameter 
of the bubble and the gathering is now ready to be 
drawn into a tube after being re-heated in a small 
auxiliary furnace. When the desired temperature and 
plasticity have been attained, the forward end of the 
gathering is stuck on to a heated rod furnished with a 
small flat saucer-like end. While the man holding this 
stands still, the drawer walks backwards pulling at 
the tube and blowing all the time to ensure that the 
walls. do not collapse. A third man fans the tube 
at the point at which the glass is setting, gauges it 
with a pair of calipers and directs the speed of the 
drawer by voice and by sign. When full extension 





* Address delivered before the London Section of the 
British Association of Chemists, on Wednesday, Febru- 
ary 13, 1946. Abridged. 
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has been attained, the tube is laid on a wooden ladder, 
the two ends are cracked off by the application of 
something cold or wet, and the tube is cut up. It is 
allowed to cool and is then sorted and re-annealed. 
The drawn length will vary from about 6 ft. for 3-in. 
or 4-in. bore tubing, to perhaps 250 ft. for small- 
diameter, thin-walled tubing. The tube-making team 
consists usually of 4 or 5 men, the drawer and his 
assistant, two gatherers and the gauger, and they 
must work together with perfect rhythm and timing. 

A skilled tube drawer requires long training. He 
bas to work to close limits of dimensional accuracy, 
to manipulate his gathering so as to maintain an even 
wall in the tubing, to draw the glass straight, to avoid 
steps and bulges (this alone calling for most delicate 
footwork) and he must have a good pair of lungs. The 
work, however, is healthy; glassmakers do not suffer 
from lung troubles and they usually work until they are 
70 years of age and over before retiring. In thermo- 
meter-tube drawing, one of the gatherings—the white 
back, or “* opal” glass—is a dip on one side only into 
another melt and is not a complete covering. This, of 
course, ‘ lopsides” the piece and skill is required to 
equalise it without setting the bore out of centre. Flat 
tubing for hydrometers and other apparatus is pulled 
through rollers, while flat-bore tubing, as is used in 
chemical or brewers’ thermometers, is made by flatten- 
ing the whole piece as soon as the bore is first blown 
into it. Subsequent gatherings must be worked so 
that the final outside shape is cylindrical, the flat bore 
being maintained. Lens-front thermometer tubing is 
muulded ip a trough before the tube is drawn. 

The mechanical manipulation of glass tubing has 
reached, if not perfection, something closely resembling 
it in electric-lamp and wireless-valve manufacture. 
Test-tubes, flat-bottom tubes and the ordinary run of 
ampoules are also now made by fully-automatic pro- 
cesses. Stopcocks and interchangeable coned joints 
are produced largely by mechanical processes, and 
uniformity and speed of production are now increased 
by the provision, to the glass blower, of articles pre- 
formed ¥ mould blowing, of course, in glass which, 
if not of precisely the same composition as that of the 
tubing to work with it, has a similar plastic and 
the same coefficient of expansion. Glass tubing should 
always be stored horizontally, and not vertically. 
Vertical storage means that pieces of glass fall down 
the tubes and scratch the bores; the inside skin of a 
tube is far more delicate than the outside surface. 
Cotton wool should be put loosely in the ends of 
tubes to prevent the entry of dust when the tubes 
“ breathe ” with changing temperatures. Glass-tubing 
racks should be slatted, so that broken pieces fall 
through the slats, and the space below the racks should 
be kept high enough to allow it to be swept out. A 
tube should never be pulled out without relieving it 
from the weight of the tubes above it. Similarly, a 
tube should never be pushed in tightly among others. 
If possible, glass should be stored against a lighted 
background, as differences in colour will enable different 
glasses to be identified. If there is any doubt concerning 
the nature of a glass, a test should be made in a Bunsen 
flame. Soda glasses give the characteristic yellow of 
sodium; hard potash glasses give a lilac colour: 
borosilicate glasses maintain their sharp edges; and 
lead glasses are reduced. 

Glass tubing should not be condemned because it 
has some striz, or perhaps a few glass ‘ knots ”’ in it. 
The more refractory the glass, the harder it is for the 
glassmaker to “ plain” it. It is a mistake to suppose 
that the strength of a tube is affected by a few striz. 
In cutting tubes—using for choice a small smooth- 
ground old file, hardened and tempered, or else tungsten 
carbide—the scratch should be made firmly and should 
be deep. The cut should be wetted before the two 
pieces are pulled apart, with as little bending as 
possible; the moisture provides a hydraulic wedge 
effect. If, in cutting wide-diameter tubing, the break 
is started with a “ blob” of hot glass, this should be 
applied to the end of the scratch and not to its centre. 
Although glass is a good insulator, it is nearly always 
in a condition to conduct electricity along its surface, 
this being due to its property of condensing vapour 
there which is quite invisible,.but capable of transmit- 
ting an unexpected shock. When, therefore, high volt- 
ages are involved, a glass low in alkali, such as one of the 
borosilicate type, should be employed ; alternatively, 
the apparatus should be well wiped, preferably with a 
cotton cloth before the current is switched on. In 
experimental vacuum systems using glass and rubber 
joints, the rubber connections should be of presstire 
tubing and should be boiled in sodium-hydroxide 
solution of about 30 per cent. strength for some five 
minutes. This neutralises the sulphur and sulphuric 
compounds forming on the rubber. Afterwards the 
rubber tubing should be washed in about six changes 
of distilled water and dried in a desiccator. With these 
precautions it will be possible to pump out a system 
without being troubled by the appearance of water va- 


PEAT FUEL FOR STEAM HEATING 
PLANT. 


THE methods and results of burning peat in a single 
boiler plant are given in a paper entitled “‘ Peat Com- 
bustion for ustrial Steam Heating,” recently read 
before the ineering and Scientific Association of 
Ireland by Mr. A. J. Woods, chief engineer to the Irish 
Hospitals’ Trust, Limited, Dublin. The boiler plant 
concerned is that of the Trust’s headquarters at 
Ballsbridge, Dublin, built in 1938, and covering approxi- 
mately 4 acres. The plant provides heating, venti- 
lating, hot water and cooking services ; current for light- 
ing and power is obtained from the public supply. 
The boiler house is about 120 ft. away from the main 
building to which steam is conveyed by an under- 
ground pipe. There are three boilers, all of the 
Super-economic type. Two of them have single fur- 
naces, and are rated, when fired with coal, at an 
evaporation of 8,000 lb. per hour each. They were 
origi both fitted with Hodgkinson mechanical 
stokers and have induced-draught fans of 10 h.p. The 
third boiler has two furnaces and is rated at 5,000 Ib. 
per hour when fired with coal. It was supplied as 
being suitable for burning peat also and is provided 
with both forced-draught and induced-draught fans. 

Originally the plant was intended to burn coal and 
was so operated at first, though the light summer 
load was carried on the small boiler, using either 
peat or coal, or a mixture of the two, as convenient, 
and was hand-fired. When it was decided to make 
more extensive use of peat, the Trust decided to 
arrange for its own supply of peat and to ensure this 
a peat-bog in County Kildare was selected. In the 
first year, 1941, between 400 tons and 500 tons of 
peat were won, but this increased progressively until in 
1945, very nearly 2,000 tons were obtained. The ma- 
terial is stated to be good brown peat and has always 
been “saved” in a reasonably dry condition, in 
which the moisture content is from 30 per cent. to 
35 per cent. It is on the question of draught and 
the effect of moisture content on performance that 
the interest to the combustion engineer of Mr. Woods’s 
investigation mainly lies. The investigations were 
carried out methodically, one of the large boilers being 
left with the original H i stoker. This boiler 
was subsequently given a short run as a kind of control 
test. The coal used, however, was not of very good 
quality ; it had a high ash content and a tendency to 
form clinker. The total evaporation was 7,179 Ib. 
per hour, or 8-14 lb. per pound of coal, from and at 
212 deg. F. The thermal efficiency was not stated, 
but similar boilers, slightly longer, are stated to have 
efficiencies on good coal as high as 83 per cent. 

It was decided to convert the second large boiler to 
burn peat. The first exploratory step was the removal 
of the mechanical stoker and the enlargement of the 
fire-door to suit hand firing. The grate was left j 
place, but the firebars were spaced out to increase the 
total air space through them by about 20 per cent. 
With this arrangement, peat firing resulted’ in an 
output of only slightly over 25 per cent: of the rated 
evaporation with good bituminous coal. The thermal 
efficiency was approximately 63 per cent. This result 
was obviously umsatisfactory, and a temporary forced- 
draught system was installed by altering the ducts of 
one of the induced-draught fans. The evaporation 
improved to some 42 per cent. of the coal rating, but 
the thermal efficiency fell to 55 per cent. The increase 
in performance, however, was sufficiently encouraging 
to warrant the removal of the old furnace front and 
grate and the installation of a Turbine furnace. With 
this arrangement, the output increased to 8,842 Ib. 
per hour, or about 10 per cent. more than the coal 
rating. The thermal efficiency was 61 per cent., which, 
although not very high, was considered reasonably 
good under the working conditions at the time. The 
peat used in this test had a moisture content of 24 per 
cent. and a calorific value, as fired, of 7,575 B.Th.U. 
per pound. The peat was hand won. In the two tests 
before conversion, the peat was also hand won, but it 
had a lower calorific value as fired, namely, 6,700 
B.Th.U. and 6,550 B.Th.U., respectively, with mois- 
ture contents of 29 per cent. and 33 per cent. The 
next step was to run an overload test as it was desired 
to ascertain what could be done in an emergency. The 
peat used was machine-won and had a moisture con- 
tent of 32 per cent., yet an output of 9,200 lb. per 
hour was obtained, the thermal efficiency remaining 
at 61 per cent. A test with machine-won peat having 
a moisture content of 35 per cent. showed a definite 
falling off in output, this being, on the average, 
6,175 Ib. per hour with a thermal efficiency of 73 per 
cent., but Mr. Woods was of opinion that this rate of 
evaporation was the desirable one for firing the boiler 
with | peat. With Lullymore peat briquettes having a 
moisture content of 12-5 per cent., an evaporation of 
7,725 lb. per hour was obtained with a thermal efficiency 
of 70-5 per cent. 

Tests were carried out concurrently on the smaller 





pour “ from nowhere ”’ as otherwise generally happens. 


two-furnace boiler, which was originally fitted to burn 


either coal or peat and had a total rated evaporation 
with coal of 5,000 lb. per hour. Various types of peat 
were used and with all of them it was found possible to 
steam at the rated coal evaporation and to as much as 
40 per cent. above it. Even with a moisture content 
of 42-6 per cent. in Clonsast machine-won peat, the 
average evaporation was 5,374 lb. per hour, which 
worked out to an evaporation of 3-55 lb. from and at 
212 deg. F. per lb. of peat ; the thermal efficiency was 
63-8 per cent. On a short test, of three hours only, 
with Lullymore briquettes having a moisture content 
of 15-2 per cent., an evaporation of 7,382 lb. per hour 
was reached, the evaporation per lb. of fuel, from 
and at 212 deg. F., being 5-35 lb., and the thermal 
efficiency 69-8 per cent. The average evaporation 
with hand-won peat having a moisture content of 
24 per cent. and a calorific value of 7,575 B.Th.U. as 
fired, was 7,023 lb. per hour, the evaporation per Ib. 
of fuel from and at 212 deg. F. being 5-09 Ib., and the 
thermal efficiency 65 per cent. With sub-standard 
peat of 33-7 per cent. moisture content and a calorific 
value of 6,000 B.Th.U. as fired, an average evaporation 
of 5,813 Ib. per hour was obtained. The evaporation 
per Ib. of fuel from and at 212 deg. F. worked out to 
3-73 Ib., and the thermal efficiency at 60-1 per cent. 

It should be noted that forced draught, as well as 
induced draught, was used in all the tests. In the 
large converted boiler forced draught was supplied to 
the Turbine furnace by a fan, the steam jets normally 
fitted not being used for creating the draught, but 
at a greatly reduced pressure, to supply a small amount 
of humidity to the fan draught. The forced-draught 
fan consumed about 1 unit of electricity per hour. It 
was noticed that peat responded more rapidly than 
coal to increase in draught, the desirable working 
temperature in the combustion chamber being reached 
in less time. Mr. Woods was careful to point out that 
his results did not imply that the substitution for the 
steam jets of the Turbine furnace of fan forced draught 
would necessarily be as effective for other types of 
coal-fired boiler. The Super-economic boiler seemed 
well suited for burning peat economically when both 
induced and forced draught were used, this arrange- 
ment giving great flexibility in meeting combustion- 
air requirements for different types of fuel. It was 
considered that balanced draught was imperative if 
economic working with peat-burning boilers fired by 
hand was required; when firing peat, the fires had 
to be fed so frequently that the fire doors had to be 
open for a considerable proportion of the working 
time and balanced draught rendered this drawback of 
little moment. 

The results as recorded above may appear to be 
somewhat inconsistent, but they seem to have estab- 
lished that the boilers in question can be fired success- 
fully with peat. Mr. Woods stated that in the early 
years of peat firing he was anxious about the boiler 
tubes, especially in the case of the small two-furnace 
boiler which had steamed from day to day for, two 
years with an output roughly 20 per cent. above its 
rated capacity. There had, however, been no trouble. 
The tubes were cleaned every four weeks and the flues 
every six or eight weeks. Repairs to the brickwork 
of the combustion chamber, arches, rings, etc., were 
negligible, and the firebars, etc., had needed neither 
repair nor replacement. On the question of costs, 
and using pre-war figures, Mr. Woods stated that, 
assuming an average calorific value for coal of 12,000 
B.Th.U. per lb., and for anhydrous turf of 10,000 
B.Th.U. there was not much to choose between the 
two fuels on heating value alone. Apart from calorific 
value, the extra cost of storing and firing peat was a 
disadvantage of that fuel, but,.on the other hand, the 
avoidance of clinkering and the reduced cost of ash 
handling were in its favour. 





PRECISION INSTRUMENT EXHIBITION, COVENTRY.— 
An exhibition of precision instruments, gauges, thread- 
grinding machines and machine tools will be held at the 
works, Fletchamstead Highway, Coventry, of the 
Coventry Gauge and Tool Company, Limited, for at 
least four weeks from Monday, March 25. The times of 
opening are 10 a.m. to 4.30 p.m., from Monday to Friday, 
and 9.30 a.m. to 11.30 a.m. on Saturdays. 

CONTROL OF NICKEL.—The Minister of Supply has 
revoked the Order made in 1941 for controlling the 
acquisition and disposal of nickel. This metal had very 
important uses in wartime, but now world supplies 
are adequate for all peace-time needs and there is ne 
longer any need to control supplies. Consumers can 
now obtain nickel without having to apply to the Direc- 
torate of Non-Ferrous Metals for a licence. It is pointed 
out, however, that it will still be necessary to obtain a 
Board of Trade import licence for any supplies imported 
from abroad. Copies of the new Order, the Control of 
Non-Ferrous Metals (No. 21) (Nickel) (Revocation) Order, 

1946 (S.R. and O. 1946, No. 301), can now be obtained 
from H.M. Stationery Office, York House, Kingsway, 





London, W.C.2, price 1d. 
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THE AVRO “LINCOLN ’’ BOMBER. 


Iw the autumn of last year, some very brief particulars 
of the Lincoln heavy bomber, the successor to the 
Lancaster as the standard heavy bomber of the Royal 
Air Force, were issued by the Ministry of Aircraft 
Production. Within the past few weeks, these have 
been amplified by the release of additional details of 
equipment and performance. This fuller description 
is now given below, and two photographs of the Lincoln 
in flight are reproduced in Figs. 1 and 2, herewith. 

The Lincoln has been designed by Messrs. A. V. Roe 
and Company, Limited, Manchester, and is a develop- 
ment of the Lancaster, many features of which are 
incorporated in the newer type. Where possible, also, 
similar components have been used. It is a four- 
engined mid-wing monoplane, weighing 36 tons, and 
is intended to operate at altitudes up to 35,000 ft. The 
wing span is 120 ft. and the overall length 78 ft. 34 in. ; 
the height, on the ground, is 17 ft. 34 in. The wing 
area is 1,421 sq. ft. The monoplane tail has twin fins 
and rudders, mounted at the ends of the tail plane. 
The aircraft is made in two forms, the Mk. I and Mk. II, 
the difference being that the Mk. I is powered by four 
Rolls-Royce Merlin 85 engines of 1,750 h.p. each, driving 
Rotol hydraulic propellers, and the Mk. II by four 
Merlin 68 engines, of the same power, driving de 
Havilland Hydromatic propellers; the propellers are 
four-bladed in each case. 

- The maximum speed in level flight, at 18,000 ft., is 
314 miles an hour, and the maximum normal fuel 
capacity, in six wing tanks, is 3,580 gallons; when 
exceptional range is required, a further 1,200 gallons 
can be carried in an additional tank. The maximum 
range is 4,450 miles, with a bomb load of 3,000 Ib, 
and at a speed of 200 miles an hour. Carrying a 
10-ton bomb and flying at 15,000 ft., the Lincoln has 
a range of 1,350 miles at 215 miles an hour; and, at 
253 miles an hour and the same altitude, the bomb 
loads and corresponding ranges are 14,000 lb. and 2,270 
miles, 9,000 Ib. and 2,910 miles, and 3,000 Ib. and 3,610 
miles. The total weight of bombs, fuel, military 
equipment and crew that can be carried is 19} tons, 
equivalent to 54 per cent. of the gross weight. The 
crew number seven and consist of the pilot, second 
pilot, navigator, wireless operator, and three gunners, 
the front gunner acting also as bomb aimer or, as he is 
now called, air bomber. The original defensive arma- 
ment consisted of seven 0-5 in. machine guns, two each 
being mounted in the front turret, mid-upper turret 
and tail turret, and one under the fuselage, but the 
later Lincolns built have had two 20-mm. cannon in 
the mid-upper turret. The bomb-aimer can operate 
the two guns in the front turret without leaving his 
bomb-aiming position. A very full radar equipment is 
provided, including a complete unit for the rear gunner, 
enabling him to lay his guns on a target which may be 
invisible. In this country, as stated, the Lincoln is 
built by Messrs. A. V. Roe and Company, but a similar 
machine, the Lincoln X, has been produced in Canada 
and another, the Lincoln XXX, is being made in 
Australia. 





BRITISH SOCIETY OF ASSOCIATED FILTER MANUFAC- 
TURERS.—On the application of the British Society of 
Associated Filter Manufacturers, the British Standards 
Institution have formed a technical committee to consider 
the question of specifications and test procedures for filters 
of all classes. Mr. C. G. Vokes, A.M.I.Mech.E. President 
of the Society, has been elected chairman of this commit- 
tee, which isto be known as ME/95 and has been divided 
into eight sub-committees which are now operating. 
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GERMAN SWITCHGEAR DESIGN. 


A report (No. 38, Item No. 33) on electric power 
supply in Germany, which was prepared under the | 
authority of the British Intelligence Objectives Sub- | 
Committee, has been published by H.M. Stationery | 
Office. It is based on observations made by a team | 
whose members were Messrs. C. H. Flurseheim and 
N. Elce (Metropolitan-Vickers ence Company) ; | 
A. Franklin and H. Davy (Babcock and Wilcox, | 
Limited) and L. H. Black (London Power Company), 
together with four United States engineers. It covers 
the distribution systems of the Rheinisch Westfalisches 
Elecktrizitétswerke A.G. (R.W.E.) and the Elek- 
trowerke A.G. (E.W.A.G.), but deals principally with 
high-voltage switchgear and transformers. 

According to the report, the latest 220-kV substations 
are of the low-level type, in which welded-steel towers 
are used. These towers are formed from rolled sec- | 
tions by cutting the web diagonally and re-welding | 
it with one half reversed. The circuit-breakers and | 
isolators are mounted at a low level, which reduces 
erection and maintenance difficulties, though the clear- 
ances are less than would be permissible in Great 
Britain. The phase-to-phase clearances of the isolators 
with the blades open are relatively low, but this appears 
to be justified since they operate successfully on a 
Petersen coil system. The trend of opinion among 
German operating engineers appears to be in favour of 
water circuit-breakers for pressures between 6 kV and 
30 kV and for air-blast breakers for 220 kV. One of 
the latest types of 220-kV circuit-breaker is that in- 
stalled at the Marke substation in 1943. This is pro- 
vided with multi-break interrupters, which are fitted 
with capacitance voltage grading and can be re-closed 
automatically, thus making for economy in air consump- 
tion. The interrupting unit comprises eight single axial- 
blast nozzle assemblies, which are mounted one above 
the other and are held in compression by a jacking screw 
at the top. Tension reaction is resisted by two porce- 
lain columns, which house the capacitor bushing and 
the voltage-grading capacitors. A 110-kV breaker of 
similar construction is installed at Brauweiler. It is 
fitted with five breaks and is estimated to have cleared 
1,700 MVA initial symmetrical value and to have 








operated 17 times on short-circuit since it was installed 


in 1944. Circuit-breakers of the low-oil-content type 
were found in a number of 220-kV substations. These 
are closed by compressed air and opened by springs 
They incorporate liquid resistors, which provide a two- 
stage interruption in the head and voltage grading 
over the initial stages. It is understood that these 
resistors have given considerable trouble, though other- 
wise the breaker appears to be mechanically and 
electrically reliable. 

Summarising the general trend of German opinion 
on circuit-breaker design, the report states that the 
modern type of water breaker, in which the series 
isolator is separate from the interrupting element, has 
given satisfactory service, and at voltages up to 30 kV 
is considered less complicated and possibly more 
reliable than the air-blast type. At higher voltages 
the complication of the air-blast type is less noticeable 
and generally speaking it affords better possibilities of 
improved performance in rupturing. The low oil- 
content breakers have not proved so satisfactory at 
high as at low voltages. Oil-tank breakers are fnani- 
mously condemned by the Germans on account of 
bombing risks and possible lack of oil. The designs 
of this type, which are available in Germany, have not 
been changed for the past ten or fifteen years. Their 
capacity is limited and their maintenance is said to 
give rise to difficulties. 

All the 220-kV and 110-kV outdoor isolators inspected 
were of the single-break type with two supporting 
insulators and rotating through 90 deg. At Brav- 
weiler 110-kV double-break centre-rotating porcelain 
units are, however, in use as employed by the Central 
Electricity Board. All units are operated by com- 
pressed air with local mechanical drive, the opening 
and closing time being about four seconds. It is con- 
sidered that this might give rise to difficulties should 
the isolators freeze and that it is not so fool-proof as 
mechanical coupling. The insulators on all the isola- 
tors are of hollow porcelain, each component having 4 
single barrier, with a hermetic seal at the bottom. 
All the indoor isolators inspected were operated by 
compressed air. The report also contains full technical 
particulars of the 220-kV transformers and switchgear 
in use, as well as drawings of the substations and 
network layouts, 
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FOUR-SPEED DOUGH-MIXING MACHINE. 


MESSRS. JAMES CRUICKSHANK, LIMITED, EDINBURGH. 


Fig.1. 
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FOUR-SPEED DOUGH-MIXING 
MACHINE. 


Tue four-speed dough mixing machine illustrated in 
Figs. 1 above, and in Figs. 2 to 5, on page 228, is a 
notable contribution to the equipment of the bakery, 
or, indeed, of any industry in which mixing is required. 
The machine, which is known as the ‘“‘ Husky ”’ four- 
speed mixing machine type H.2, has been developed 
recently by Messrs. James Cruickshank, Limited, Duff- 
street, Edinburgh, and has an output of 120 Ib. to 
140 lb. of bread dough per mix, the bowl capacity 
being 67 British quarts or 80 American quarts. For 
smaller outputs, a bowl having a capacity of 30 British 
or 36 American quarts is provided. The machine is 
electrically-operated, a 2-h.p. motor being used for the 
drive and transmission to the beater head being taken 
through a constant-mesh gearbox, which gives the 
four speeds, so that the speed changes are easily 
made with single-lever control without risk of damage 
to the gears by unskilful handling. Since cleanliness 
is essential in all processes concerning food production, 
all the working parts except the beater are totally 
enclosed, and completely automatic internal lubrication 
is provided. 

The general appearance of the machine is best shown 
in Fig. 2, in which it is in its working condition, with 
the bowl elevated and the beater submerged in the 
mix. The bowl is removable, as shown in Fig. 3, 
while it is also adjustable vertically relatively to the 
beater, as will be clear from Fig. 5. The grid-like 
construction of the beater may also be seen in this 
illustration, but it is more clearly shown in Fig. 1, 
where it is indicated at a, the bowl in which it rotates 
being shown at b; the full lines show the loading 
position and the chain-dotted lines the mixing position. 
It will be noted in Fig. 1 that the axis of the beater is 
not in line with that of the bowl, this being due to the 
fact that the axis of the beater describes a circle, of 
radius ¢,-round the axis of the bowl. At the same time, 
the beater rotates on its own axis, so that a planetary 
or “waltzing” motion is provided. This motion 
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ensures that not only is the internal contour of the 
bowl completely swept, but the material is given a 
vortical movement, which results in thorough mixing, 
there being no tendency for it to be swept in a mass 
round the bowl, as it might be but for the indepen- 
dent rotation of the beater. The beater spindle d is 
carried in bal] bearings in the wheel e, keyed to the main 
driving spindle f, and has, itself, a pinion g, keyed to it. 
This pinion meshes; with an internal-toothed ring A 
attached to the gearbox head. Rotation of the spindle 
{thus not only rotates the spindle d round the central 
axis, but rotates the spindle on its own axis owing to 
the meshing gears. The ratio of these gears is such 
axis, but rotates that spindle on its own axis by virtue 
of the meshing gears. The ratio of these gears is such 
that when the main spindle is rotating at one of the 
four speeds provided, namely, 29-5 r.p.m., 52-3 r.p.m., 
88-5r.p.m., or 157 r.p.m., the beater spindle will revolve 
at either 90 r.p.m., 160 r.p.m., 271 r.p.m., or 480 r.p.m., 
as the case may be; in other words, the beater spindle 
makes rather more than 3-5 revolutions in one circuit 
of the beater round the bowl. 

The main spindle f is mounted in Timken taper-roller 
bearings and at the top is keyed a bevel wheel meshing 
with a bevel pinion keyed to the output shaft i of the 
gearbox. This shaft carries a pair of gear wheels 
meshing with appropriate wheels on the intermediate 
shaft j; it also carries a spur wheel meshing with a 
pinion on the input shaft k. The input shaft carries, in 
addition to this pinion, a wheel meshing with one on the 
intermediate shaft, and the driving pulley 1, is mounted 
on the end. The output shaft carries a dog clutch m 
and the input shaft a pair of friction clutches n. It 
will be understood that manipulation of the clutches 
selects the transmission path required to give the speed 
desired, an interlocking arrangement preventing the 
dog clutch from being moved until the friction clutches 
are disengaged. The gear-change is of the conventional 
gate type, manipulated by combined lateral and rotary 
motions. It is claimed that the control, the lever for 
which is prominent in Fig. 2, enables the machine to be 
operated safely even by inexperienced labour. The 





arrangement of the gear wheels is shown in Fig. 4, 
and can be followed in conjunction with Fig. 1, but 
it should be noted that the chain drive visible in 
Fig. 4 is the drive from the intermediate shaft to the 
lubricating pump and has nothing to do with the speed- 
changing mechanism, 

The input shaft is driven by multiple V-belts from 

the pulley o on the motor spindle. The motor is 
carried on a hinged base plate for effecting belt ten- 
sioning. It is designed for continuous ing and is 
operated by the push-button seen on the panel behind 
the speed-c lever in Fig. 2. As regards the trans- 
mission ly, it may be noted that both the main 
spindle f and the beater spindle d are of 60-ton nicket 
steel. The bevel wheels are of 55-ton steel and all 
the gearbox wheels have helical machine-cut teeth. 
The output and intermediate box shafts are 
mounted in plain bearings, while the input shaft runs 
in one plain bearing and one ball bearing. Reference 
to Fig. 1 will show that the intermediate shaft is pro- 
longed to the front of the head and that its end at this 
point is provided with an oil seal. As shown, a cap is 
fitted over the end of this shaft, but when this is 
removed,. power to drive a mincer or other ancillary 
equipment can be taken from the shaft. The lubri- 
cating pump is of the gear type and serves the whole 
of the upper part of the machine, including the gearbox, 
vertical head, etc. The beater planetary pinions are 
grease-gun lubricated, so that there is no risk of oil 
travelling down the beater spindle. The small circular 
window seen above the control-lever box in Fig. 2 
gives visual indication of the functioning of the oil 
pump. 
The bowl, as will be evident from Fig. 2, is carried 
in a semicircular yoke attached to a saddle having a 
vertical traversing movement on the machine column. 
The yoke is surmounted by a crescentic locking bar, 
as shown in Fig. 3. A catch on each end of this bar 
engages with projections on the bowl as this is raised 
into the working position. The bowl is, therefore, 
automatically and securely locked in this position, 
which is shown in Fig. 2, and released when the bowl 
is lowered on to its fransporting trolley, as shown in 
Fig. 5. Comparison of Figs. 2 and 5 will show the 
different positions assumed by the locking bar, the 
pivot on which this turns being indicated at p in 
Fig. 1. The trolley is also shown in this illustration. 
It is stated that the automatic bowl-locking arrange- 
ment has proved of great value in preventing damage 
to bowls and beaters and in eliminating accidental loss 
of mixings; it has been fully protected by patents. 
The saddle, g in Fig. 1, is traversed on its vertical 
slide by a rack and pinion gear ; it is counterbalanced 
by the weight r inside the column. The pinion is 
operated by a worm s through an idler wheel, this 
wheel being employed merely to bring the operating 
handwheel, visible in Figs. 2 and 5, to a convenient 
height. The shell-like rib across the column, and 
having an up-turned flange, seen in Fig..1, provides 
an oil-bath in which the pinion-driving wheel dips and 
so provides automatic lubrication to the worm gear. 
By means of this gear, in conjection with the balance 
weight, the effort required to elevate the saddle and 
loaded bowl is reduced to the minimum. The bowl, 
which is made of heavy-gauge tinned steel, has, of 
course, a definite travel to avoid injury to the beater 
when it is elevated. The type of beater shown in 
Fig. 1 is not invariably used, different consistencies 
of mixings requiring other types and the speed is 
altered to suit. These other types include paddles, wire 
whisks or spiral agitators; all are secured to the 
beater spindle by a quick-action bayonet fastening. 

Some general features of the design may be referred 
to in conclusion. As far as possible, items which have 
been standardised have been used, these including the 
taper-roller bearings, ball bearings, electric motor and 
starter, gear pump, balance weight chain, etc., the 
idea being that it is more easy to renew parts in remote 
areas from stock. Apart from this, the machines are 
wholly manufactured with the use of jigs and fixtures, 
so that individual fitting is not required and all parts 
or spares are interchangeable. The machine occupies 
a floor space of 3 ft. 10 in. by 2 ft., and has a net 
weight of 16 cwt. It is supplied with all the interior 
wiring completed, so that the only electrical work 
required on the site is the connection of the mains 
supply to the junction box at the rear of the column. 
The motor starter has overload and other protective 
devices. The finish, which is of particular importance 
in machinery connected with the preparation of food, 
is a hard enamel on filled and smoothed surfaces, all 
the bright parts being chromium-plated. 





NORTH-WESTERN FUEL LUNCHEON CLUB.—The next 
meeting of the North-Western Fuel Luncheon Club will 
be held at the Engineers’ Club, Albert-square, Manchester, 
at 12.30 for 12.45 p.m., on Wednesday, March 13. The 
speaker will be Sir Gordon Macdonald, K.C.M.G., 
Governor-designate of Newfoundland. 
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ELECTRICAL AIDS TO COAL 
PRODUCTION. 


IN opening a discussion on “ Electrical Aids to Coal 
Production,” which took place at an informal meeting 
of the Institution of Electrical Engineers on Monday, 
January 28, Mr. R. Crawford said that prior to the 
war the output of coal per man-shift was low in Great 
Britain com with that in other coal-producing 
countries of the world. It was recognised that a pos- 
sible corrective was the more intensive application of 
machinery at the coal face. is view was strongly 
supported by experience from America, where mecha- 
nised mining had been highly developed. Samples of 
a selective range of electrically-operated mechanised 
mining equipment were brought to this country in 1942, 
and after satisfactory trials Lend-Lease facilities were 
invoked to provide us with several million pounds worth 
during the following years. Quick janis were not to 
be expected from this experiment, as it meant reverting 
to a system of operation which was discarded in this 
country ago. There could be no doubt, however, 
that the loss of output due to diminishing man-power 
in the industry would have been much more serious if 
this American equipment had not been used. 

The most important appliances brought over were 
the caterpillar mounted mobile-loading machine and 
the rubber-tyred coal transport vehicle, known as the 
shuttle car. Both introduced new electrical problems, 
some of which conflicted with established British prac- 
tice. Many of the loading machines, for example, were 
fitted with unit drives employing up to five motors, 
which prevented the use of remote control. These 
shuttle cars were powered by accumulators, which 
involved the introduction of flame-proof battery charg- 
ing plant at the coal face ; and in little of the imported 
a was it possible to employ some of the longer 
types of trailing cables te which the industry had 
become accustomed. During the three or four years 
these machines had been in use they had given good 
service with very few mechanical or electrical break- 
downs, and sufficient success in their application had 
been achieved to justify their manufacture in this 
country. 

The American mobile loader dispensed with the 
shovel loading on to conveyors usual in this country, 
but its employment also involved a change in the 
method of mining. As much of our longwall 
could not be changed over to the American room al 
pillar method attention was given to the develop- 
ment of loading machines suitable for our present 
system of winning coal. Not only had the manufac- 
turers succeeded in this, but they had gone farther and 
produced an electrically-driven machine which under- 
cut the coal, tore it down without the aid of explosives 
and led it to the conveyor, thus completing the whole 
process in one operation. Such a complex machine 
at present, however, could only be applied to a limited 
range of geological conditions. 

Electricity in the mining of coal was undoubtedly 
very important. Without its use the development of 
mechanised mining equipment would have been 
severely handicapped and what was true of the past 
would prove true of the future. In its programme 
of technical re-organisation, the industry was faced 

with the replacement of much of its underground rope 
haulage by locomotives. The battery and trolley loco- 
motives were efficient appliances for this purpose, but 
had a competitor in the Diesel engine. The stan- 
dardisation of the working voltage (there were seven 
different voltages in use at present) and increases in the 
underground transmission pressure up to a maximum 
of 6-6 kV, in order to meet higher local demands at the 
coal face, were among the. other problems to be solved. 





PRODUCTION OF COAL IN FRANCE.—<Acccrding to figures 


issued by the European Coal Organisation, France 
produced 3,978,000 metric tons of coal in January, this 
being equivalent to 103 -0 per cent. of the monthly average 
pre-war output of 1935-38. Nevertheless, it was found 
necessary to import 885,000 tons, this being equivalent 
to 44-0 per cent. of the monthly average pre-war imports. 


MARINE OIL ENGINE OPERATION.—A booklet of an 
unusual type has just been published by Messrs. Well- 
worthy Piston Rings, Limited, Lymington. Under the 
title High-Speed Marine Oil Engines, it reproduces the 
text and illustrations of a lecture delivered to naval 
ratings by Mr. P. N. Everett, A.M.Inst.C.E., of the 
Anglo-Iranian Oil Company, Limited. The basic prin- 
ciples of the construction and operation of the internal- 
combustion engine are described in simple language, and 
as a reliable introduction to the subject the booklet well 
merits commendation. Messrs. Wellworthy’s products 
are not mentioned in it and it is, therefore, a disinterested 
action on the part of the firm to offer to supply, free on 
request, copies of the booklet to any firm or engineering 
school or college, or to any engineering apprentice con- 
cerned with oil engines of either the marine, locomotive, 
or stationary types. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


Graduate to Associate Member.—Major Michael 
Jackson Field-Richards, R.E.M.E., Basingstoke ; Major 
Thomas William Nicholas Fletcher, I.E.M.E., India; 
Francis Richard Foster, Derby; Captain William 
Furlong, Ceylon Engineers, Ceylon; Captain Robert 
Henry Golightly R.E.M.E., C.M.F.; Norman Jesse 
Flood Gunn, Farnborough; Lieut. (E.) Bac Krishna 
Gupta, R.L.N.R., Karachi; John Alistair Franklyn 
Harvey, Stafford; Albert Eric Hayes, Manchester ; 
Norman Watson Hicks, Acton; Major John ll 
Holman, B.Sc. (Eng.) (Lond.), R.E.M.E., Arborfie 
Henry Joseph William Hopton, London; Captain 
James Hornigold, R.E.M.E., S.E.A.C.; Lt.-Commdr. 
(E.) Reginald David James Howard, R.N., London; 
Lt.-Col. William Roberts Hutchison, B.Sc. (St. An- 
drews), R.E.M.E., Oxford; Reginald Thomas Insley, 
Derby; Captain Arthur Allerston Jones, R.E.M.E., 
Christchurch; Bernard Jones, Burnley; Edward 
Spencer Kelly, Edgware; Ramnath Krishnaswamy, 
Calcutta; Captain John Phillipson Law, R.E.M.E., 
B.A.O.R.; Major Roy John Leaman, B.Sc. (Eng,) 
(Lond.), R.E.M.E., B.A.O.R. ; John McLaren, Abadan, 
Tran; Lieut. (E.) John Stenhouse Manuel, R.N., Lon- 
don ; Captain Francis Bagshawe Mattei, M.A. (Cantab.) 
R.E., Birmingham; Brian Wyatt Millington, B.Sc. 
(Eng.) (Lond.), Old Shorchhen: Alexander Reginald 
Munn, Aberdeen ; George Orloff, Warrington; Major 
Gordon Myddleton Otway, R.E., B.A.O.R.; Sir 
Gilbert Firkins Parker, R.E., B.A. 0. R. ; Captain John 
Charles William Parker, REME,, CMF. ; Captain 
Hector Macdonald Marshall Phillips, B.Sc. (Glas.), 
R.E.M.E., Shorncliffe; Thomas Lyford Pickering, 
Hull ; Lieut. Ronald Roughley, R.E., B.A.O.R. ; 
Thomas Simmons, Chorley; Frederick Arthur Smith. 
Bristol; Elec. Lieut. George James Stedman, B.Sc. 
(Eng.) (Lond.), R.N.V.R., Trinidad, B.W.I.; Edwin 
Frederick Steen, Gravesend; Cyril John Stockell, 
B.Sc. (Eng.) (Lond.), Portsmouth; Charles Edward 
Stratton, Sunbury-on-Thames ; John Stanley Taylor 
B.Sec.Tech. (Manch.), Middleton ; Major Charles 
Harry Townsend, B.Se. (Eng.) (Lond. ), R.E.M.E., 
C.M.F.; Arthur Walter Turner, Coventry ; Wilfred 
Charles "Tyler, Tipton; David Garnett Walker, Don- 
easter ; Thomas Wallwork, Manchester; Alfred Webb, 
Chester ; Jack Wyatt Weston, Stamford; Arthur 
White, Colombo, Ceylon ; John Maurice Forbes White, 
London; Alfred Wilson, M.Eng. (L’pool), London ; 
Frederick Harold Wood, Stafford. 
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Mechanical Engineering, National Research Council 
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Palmer’s Company Guide. A Manual of Everyday Law 
and Practice. Thirty-fifth edition. By Dr. J. 
CHARLESWORTH. Stevens and Sons Limited, 119-120, 
Chancery-lane, Strand, London, W.C.2. [Price 5s. 
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The Gyroscope and Its Applications. Edited by Dr. 
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[Price 25s. net.] 
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The New Foremanship. By F. J. BURNS MORTON. 
Second edition, revised. Chapman and Hall, Limited, 
37, Essex-street, Strand, London, W.C.2. [Price 15s. 
net.) 

The Technical College Series. Examples in Engineering 
Drawing. Volume 2. Second Year Course. By H. 
Binns. Published for The English Universities Press 
Limited. Hodderand Stoughton Limited, Little Paul’s 
House,’ Warwick-square, London, E.C.4. [Price 6s. 
net.] 

Modern Petrol Engines, with Special Reference to Auto- 
mobile, Aircraft and Stationary Types. By A. W. 
JupGE. Chapman and Hall, Limited, 37, Essex-street, 
Strand, London, W.C.2. (Price 36s. net.) 
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PERSONAL. 


Sm FRANK NIxon, K.C.M.G., C.B., has been appointeg 
chairman and managing director of Messrs. JOHN Browy 
AND THOS. FIRTH (OVERSEAS), LIMITED, 8, The Sanctuary, 
London, S8.W.1, a firm recently formed by Messrs. John 
Brown and Company, Limited, to assist the export trade 
and overseas interests of themselves and their associate 
and subsidiary companies. The other directors are gm 
STEPHEN Picort and Mr. 8. W. Rawson, of John Brown 
and Company; SIR ARTHUR MATTHEWS and Mr. Ff, g, 
MIDDLETON, of Thos. Firth and John Brown, Limited; 
Mr. A. E. Cook, of Cravens Railway Carriage and Wagon 
Company, Limited; and Mr. R. J. Barcway, of Mark. 


3;| ham and Company, Limited. 


Mr. J. K. ANDERSON, M.I.Mech.E., who has been 
chairman and managing director of Messrs. Fairbairn 
Lawson Combe Barbour, Limited, Leeds, and their asso. 
ciated companies for many years, has resigned from these 
boards and severed his connection with the companies. 

Mr. J. Eccies, City Electrical Engineer, Liverpool, 
has been nominated for the position of vice-president of 
the Incorporated Municipal Electrical Association for the 
year commencing June, next. 

Mr. B. HOLROYDE, assistant locomotive works mana- 
ger, London and North Eastern Railway, Doncaster, 
has been appointed carriage and wagon-works manager, 
Stratford, in place of Mr. S. C. H. FOssEtt, recently 
appointed assistant docks machinery engineer. Mr. 
E. H. BaKER, district locomotive superintendent, Peter- 
borough, has been made district locomotive superin- 
tendent, Gorton, in place of Mr. B. ADKINSON, recently 
appointed district locomotive superintendent, Doncaster. 

Sm A. MurRayY STEPHEN, M.C., who received his knight - 
hood in the New Year Honours List, has been elected, 
President of the Shipbuilding Conference. Mr. H. B. 
Rosin ROWELL has been elected vice-president. 

Mr. G. M. WELLS has been appointed London manager 
of Messrs. HOPKINSONS LIMITED, Huddersfield. He will 
be in charge of the sales and service organisation covering 
Southern England. The firm’s London office is at 34, 
Norfolk-street, W.C.2. (Telephone: TEMple Bar 4541.) 

Mr. G. E. J. Monson, formerly Research Assistant 
(Buses and Coaches), London Passenger Transport 
Board, joined the London Midland and Scottish Railway 
on March 1 as Assistant to the Road Motor Engineer. 

Mr. E. G. WILKINSON has been appointed Regional 
Controller of the Ministry of Supply and Aircraft Produc- 
tion in Northern Ireland, in succession to Mr. S. 0. Hicks, 
who has been released from his duties as from March | 


Mr. E. S. MEAD has been appointed sales and service 
manager of the crawler tractors and agricultural imple- 
ments division of Messrs. John Fowler and Company 
(Leeds), Limited. 

RaDIO AND TELEVISION TRUST, LIMITED, has been ap- 
proved as the new name for the PHILCO RADIO AND TELE- 
VISION CORPORATION OF GREAT BRITAIN, LIMITED. 
Under its old agreement with the Philco Corporation of 
Philadelphia, the British company were registered users 
of the trade mark Philco for the British Islesonly. Under 
new agreements, the British company are now free to 
export radio and television receivers under the trade 
mark Airmec, or any name other than Philco. 


Messrs. J. STONE AND COMPANY, LimITED, Deptford, 
London, S.E.14, have acquired the business of WALLWORK 
Gears, LimrreD, Roger-street, Red Bank, Manchester 4. 
Mr. F. A. G. PowELL-JoNES has been elected chairman 
and Mr. A. J. 8. Brown, managing director. (The former 
is commercial director, and the latter works’ director of 
J. Stone and Company.) The other directors are Mr. 
P. A. PETERSON and Mr. B. H. LANCASTER. MR. SYDNEY 
WALLWORK has retired from the board, but will remain 
available to the company for consultation. 

THE ALUMINIUM PLANT AND VESSEL COMPANY, 
Limrrep, Wandsworth Park, London, 8.W.18, has formed 
an Indian subsidiary company, known as A.P.V. Engi- 
neering Company, Limited. Limited production facilities 
are already available and all inquiries should be addressed 
to P.O. Box 2492, Calcutta. 

The offices of the BRITISH WELDING RESEARCH 
ASSOCIATION are now removed from 2, Buckingham 
Palace-gardens, to 29,  Park-crescent, London, W.1. 
(Telephone : WELbeck 7485-9.) 





TIN AND WOLFRAM MINING IN LOWER BURMA.— 
Preliminary reports received from official channels 
indicate that there are stocks of about 1,200 tons to 
1,300 tons of tin concentrates in Lower Burma. The 
current production is negligible. An officially-appointed 
inspection committee—nominated by the Lower Burma 
tin and wolfram mining industry—is at present engaged 
on a survey and report on the condition and require- 
ments of the mining properties. The Ministry of Supply 
have appointed Mr. A. P. Ruddy to be its agent to take 
over stocks of tin metal and ore, to buy readiiy available 
tin ore and metal, and to report on the conditions and 
prospects of the industry. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Heavy and increasing home and 
export demands for iron and steel is severely straining 
the sources of supply. Producers, of nearly all descrip- 
tions of material, are oversold anti, in many cases, are 
mable to entertain new business for delivery before 
well into the third quarter of the year. Overseas custo- 
mers are pressing for larger supplies, but urgent home 
needs are absorbing the bulk of the distributable tonnage 
and there seems little likelihood of much larger parcels 
of material being available for export in the near future. 
Complaints of fuel shortage are still heard, but deliveries 
are sufficient for current requirements. All descriptions 
of pig iron are well taken up and the various classes of 
semi-finished steel are still wanted in large quantities. 

Foundry and Basic Iron.—tIronfounders are well placed 
with orders and are calling for larger supplies of high- 
phosphorus pig iron, the local output of which is still 
small. Prospects of a material increase in the make of 
Cleveland qualities are remote, but producers of light 
castings are expecting larger deliveries of Midlands 
brands. 

Hematite, Low-Phosphorus and Refined Iron.—The freer 
distribution of hematite is covéring the demand for home 
purposes, but export licences are still unobtainable. 
Merchants could handle extensive export business in 
hematite, as well as in other classes of Tees-side iron, if 
permits for shipment to foreign destinations could be 
obtained. Outputs of low- and medium-phosphorus 
grades and of refined iron are sufficient for the present 
expanding requirements. 

Manufactured Iron and Steel.—The available tonnage 
of semi-finished iron is meeting current needs and deliveries 
of semi-finished steel are on an improved scale, but the 
scarcity of steel billets continues to check operations 
at the re-rolling mills and further substantial imports 
from overseas would be welcomed. Finished-iron firms 
have extensive contracts to execute, and producers of 
finished steel are operating their plants at as high a 
capacity as present conditions permit. Sheet, plate, 
and section mills are operating at their full capacity 
limits, and works turning out all descriptions of railway 
material are fully occupied. Collieries are p ing for 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Production has had to be slowed down 
in many works owing to the scarcity of fuel. The majo- 
rity of concerns have only a few days’ supply on hand 
and are now dependent upon day to day Gotiveries. 
Any further reduction in coal supplies, due to transport 
delays or other causes, wiii necessitate further curtailment 
of activities and will bring some departments to a stand- 
still. As it is, some heavy departments which have 
always catered for armaments production, chiefly for the 
Admiralty, have been closed owing to absence of orders. 
The demand for alloy steels is well maintained, and in 
some cases is increasing, but production is slowed up 
because of the lack of sufficient skilled labour, especially in 
forges and foundries. Light rolling mills also are adversely 
affected by the shortage of skilled labour. Railway steel 
departments are extrémely busy, and there is a steady 
increase in the demand fer motor-car steels. Engineers’ 
small tools are in good request, and the edge-tool trades 
are inundated with orders, the execution of which is 
retarded by labour shortage. 

South Yorkshire Coal Trade.—Coal supplies are much 
below requirements and no relief in the situation can be 
foreshadowed. Here and there production is maintained, 
but, on balance, there is much less coal available. Some 
depots are cleared within an hour or two of arrivals of 
coal, supplies being insufficient to satisfy even a fiith of 
requirements. Outcrop coal continues to be allocated 
to every section of the market. Supplies of house coal 
are extremely scarce and coal merchants are endeavouring 
to satisfy their customers by delivering wood and patent 
fuel. The scarcity of coking coal has reduced the make 
of coke and restricted supplies of coke-oven gas. 





NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 


The Welsh Coal Trade.—Further good news of the 
progress being made in the fight against pneumoconiosis, 
that has made such great inroads into the manpower of 
the cbal-mining industry of South Wales, has been given 
during the past week. Professor T. David Jones, 
of the Mining Research Laboratories, said 
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lager deliveries of pit props, arches and roofings. 

Scrap.—High grades of cast-iron and steel scrap are 
in strong demand. Deliveries are large, but still greater 
tonnages could be readily disposed of. 








ALUMINIUM LABORATORIES LIMITED, BANBURY.—The 
directors of Aluminium Laboratories Limited announce 
that they have resumed research and development work 
at Banbury, Oxfordshire, under the direction of Mr. P. W. 
Rolleston, a vice-president of the company. The staff 
and activities of the research department of the Northern 
Aluminium Company, Limited. have been transferred to 
Aluminium Laboratories Limited. Mr. G. H. Field has 
been appointed Director of the Research Division and 
Mr. F. R. C Smith will be Director of the Development 
Division. It is intended to establish divisions dealing 
with general engineering, geological exploration and 
mining engineering, at Banbury at a later date. 





“THE SECOND WorRLD WarR.”—We have received 
from Messrs. Beyer Peacock and Company, Limited, a 
handsomely produced book with the above title, describ- 
ing the work of this company and their associated firms 
in the recent war. The subsidiary undertakings, wholly 
or partly owned and controlled by Beyer Peacock and 
Company, are the Richard Garrett Engineering Works, 
Limited ; Maiuri Refrigeration Patents, Limited ; Low 
Temperature Developments, Limited ; Utainer Limited : 
and Camton Limited. The war-time manufactures of 
the group included, ia addition to the locomotives which 
are the normal product of Beyer Peacock and Company, 
Churchill tanks, guns, shells and bombs, machine tools, 
radio equipment, and the telescopic “ spuds ” of the long 
floating piers used in the “‘ Mulberry ” harbour. 

THE IRON AND STEEL INSTITUTE JOURNAL.—The 
Council of the Iron and Steel Institute decided in 1939 
to issue a Monthly Journal having a larger size of page 
than that at present in use, but the change had to be 
postponed owing to the war. It has now been decided 
to adopt the larger demy-quarto size of page (measuring 
11 in. by 8-6 in. or 27-9 cm. by 21- 8 cm.) for the t 
volumes of the Journal to be issued in 1946. The Monthly 
Bulletin of Abstracts for January, 1946, which has recently 
come to hand, is in the new size and it is announced that 
advance copies of papers, from now onwards, will also be 
of demy-quarto size. Advance copies of papers issued in 
January and February, 1946, which are of the old 
octavo size will be bound up with the second volume of 
the Journal for 1945. It is still the intention of the 
Council to issue a Monthly Journal as soon as circum- 
stances permit, but this is unlikely to be possible 
before January, 1947. 





during the week that the mines of South Wales were 
healthier and safer now than they had ever been before. 
If dust were the cause it was necessary for all to see 
that every effort was made to stamp out the disease. 
From the engineering point of view, he added, the 
problem had now been solved. The application of too 
much water in the past had contributed many difficulties 
to safe working, but constant research in the past 18 
months had resulted in a decrease of water, the efficiency 
being maintained by using oil and chemicals. The output 
from the 277 pits in South Wales and Monmouthshire 
during the week ended February 16 was 477,453 tons, 
an increase of 19,491 tons over the previous seven days. 
Manpower showed a further rise of 130 over the same 
period to 107,617. Supplies of all the better sorts were 
scarce and salesmen could handle only a very small 
portion of the business available. The home demand, 
in particular, was heavy and producers had difficulty in 
maintaining a steady flow of deliveries to the large-scale 
users. Only limited quantities of the poorest grades were 
available for shipment abroad, although a sustained 
inquiry was circulating. There has been further support, 
during the week, for the suggestion that, in order to free 
some of the better qualities for export so as to maintain 
the reputation which Welsh coals have established in the 
past, some Ruhr coal should be imported into this 
country. All the large descriptions remained well 
stemmed, with business and, with brisk inquiries, the tone 
was very firm. Sized and bituminous smalls were 
extremely scarce and commanded recent strong values. 
Some of the inferior dry steams were available: Patent 
fuel and cokes were busy and firm. 

Swansea Steel-Sheet Industry.—The report issued by 
the Incorporated Swansea Exchange states that, last 
week in the tin-plate market, active conditions ruled as 
home consumers were endeavouring to cover their 
requirements*for the second quarter of the year and 
sales were in excess of a week’s production. The 
improved export demand was maintained although a 
smaller volume of business was done. Steel sheets 
continue to have an extraordinarily strong demand, and as 
makers are fully booked for some months, they are not in 
a@ position to accept much fresh business. Iron and 
steel scrap are in steady demand chiefly for the heavier 
and better classes which are not abundant. 





EXHIBITION OF SCIENTIFIC INSTRUMENTS, STOCKHOLM. 
—tThe Scientific Instrument Manufacturers’ Association 
of Great Britain, Limited, is holding an exhibition in 
Stockholm from May 24 until June 4. Information may 
be obtained from the Association at River Plate House, 
12-13, South-place, E.C.2, or from the British Council, 
3, Hanover-street, W.1 
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NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF TRANSPORT.—Monday, March 11, 5.30 
Pp.m., Institution cf Electrical Engineers, Victoria- 
embankment, W.C.2. ‘“‘ Classification and Rates in the 
Goods Road Transport Industry,” by Mr. G. Dickinson. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, March 11, 6.15 p.m., Neville 
Hall, Westgate-road, Newcastle-upon-Tyne. ‘“ Mineral- 
Insulated Metal-Sheathed Conductors,” by Mr. F. W. 
Tomlinson and Mr. H. M. Wright. Hast Midland Sub- 
Centre: Tuesday, Mazch 12, 6.30 p.m., Electricity 
Showroom, Derby. “‘ Characteristics and Manufacture 
of Quartz Crystals,” by Mr. W. E. Hunt. Transmission 
Section: Wednesday, March 13, 5.30 p.m., Victoria- 
embankment, W.C.2. “‘ Three-Phase Distribution and 
Electric Welding and Furnace Loads,” by Mr. A. Langley 
Morris. Installations Section: Thursday, March 14, 
5.30 p.m., Victoria-embankment, W.C.2. ‘“‘ Domestic 
Water-Heating Machioes of the Solid-Fuel/Electric 
Type,” by Mr. R. Grierson and Mr. Forbes Jackson. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Monday, 
March 11, 6.30 p.m., St. Bride Institute, Fleet-street, 
E.C.4. “ Plastics,” by Mr. James Taylor. 

Society OF INSTRUMENT TECHNOLOGY.—Monday, 
— 11, 7.30 p.m., School of Technology, Whitworth- 

street, Manchester. “‘ Training of Instrument Personnel,” 
by Professor K. A. Hayes. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 12, 
5.30 p.m., Great George-street, 8.W.1. ‘‘ Construction of 
the North Bridge and the King Feisal Bridge, Baghdad,” 
by Mr. A. E. Reid and Mr. F. W. Sully. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, March 
12, 5.30 p.m., 85, The Minories, E.C.3. ‘“ Electrical 
Resistance Wire Strain Gauges,” by Dr. F. Aughtie. 

INSTITUTION OF CHEMICAL ENGINEERS and CHEMICAL 
ENGINEERING GROUP.—Tuesday, March 12, 5.30 p.m., 
Geological Society, Burlington House, Piccadilly, W.1. 
** Fluid Flow Through Granular Materials,” by Dr. A. R, 
Morcom. 

INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, March 12, 6 p.m., South Wales 
Institute of Engineers, Park-place, Cardiff. Chairman’s 
Address : “ Influence of Invention on Economic Develop- 
ment,” by Mr. E. F. Moroney. Western Branch: Wed- 
nesday, March 13, 7 p.m., Merchant Venturers’ College, 
Bristol. ‘‘ Expanded Tube Joints in Boiler Drums,” by 
Mr. W. B. Shannon and others. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, March 12, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. “‘ Shipyard Layout and Technique for 
Welded Coristruction,” by Mr. H. H. Hagan. 

INSTITUTE OF METAIS.—Wednesday, March 13, 
10.30 a.m. and 2.30 p.m., Thursday, March 14, 10 a.m., 
Institution of Civil Engineers, Great George-street, 
S.W.1. Annual Meeting. For programme, see page 154, 
ante. London Section: Thursday, March 14, 7.30 p.m., 
4, Grosvenor-gardens, S.W.1. ‘‘ Modern Developments 
in Steel Metallurgy,” by Dr. BE, Gregory. 

RoYAL AERONAUTICAL SocreTy.—Wednesday, March 
13, 11 a.m., 2.30 p.m. and 5 p.m., Institution of Civil 
Engineers, Great George-street, S.W.1. Discussion on 
“The Gas Turbine.” For programme, see page 175, ante. 

NEWCOMEN Socrety.—Wednesday, March 13, 5.30 
p.m., Institute of Journalists, 2, Tudor-street, E.C.4, 
“ Blast-Furnace Practice in Northumberland in the 
19th Century,” by Mr. T. M. Hoskison. “ Iron Industry 
of North Wales,” by Mr. A. Stanley Davies. “‘ Reminis- 
cences of G. A. Biddell (1824-1901), Civil Engineer,” by 
Dr. H. W. Dickinson. 

INSTITUTE OF FUEL.—Wednesday, March 13, 6 p.m., 
Institution of Mechanical Engineers, Storey’s-gate, 
8.W.1. “‘ Inefficiency,” by Mr. Oliver Lyle. 

INSTITUTE OF WELDING.—West Scotland Branch: 
Wednesday, March 13, 6.30 p.m., 39, Elmbank-crescent, 
Glasgow, C.2. ‘“‘ Welding of Non-Ferrous Metals,” by 
Mr. H. Martin. Manchester Branch: Wednesday, 
March 13, 7 p.m., College of Technology, Manchester. 
Annual Meeting. Symposium on “ Welding of Thin 
Materials.” 

INSTITUTION OF AUTOMOBILE ENGINEERS.—North- 


Eastern Centre: Wednesday, March 13, 6.30 p.m., 
University, Leeds. ‘‘ Car Chassis Frame Design,” by 
Mr. D. Bastow. 


INSTITUTION OF PRODUCTION ENGINEERS.—London 
Section: Thursday, March 14, 6.30 p.m., Institution of 
Mechanical Engineers, Storey’s-gate, S.W.1. “‘ Modern 
Cast Irons,” by Mr. A. E. McRae-Smith. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, March 
15, 6.30 p.m., 39, Victoria-street, S.W.1. “‘ Internal- 
Combustion Turbine for Aircraft Jet Propulsion,” by 
Squad.-Ldr. R. M. Cracknell. Sheffield Section: Friday, 
March 15, 7 p.m., 198, West-street; Sheffield. “‘ Electrical 
Fire Risks,”’ by Mr. W. Fordham Cooper. 





ENGINEERING. 


___ Marcu 8, 1946, 


FOUR-SPEED DOUGH-MIXING MACHINE. 


MESSRS. JAMES CRUICKSHANK LIMITED, EDINBURGH. 


(Fer Description, see page 225.) 
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DIESEL-ENGINE RESEARCH AND DEVELOPMENT IN| Research and Development in Germany, dealing particu- 
GERMANY.—The British Internal Combustion Engine! larly with M.A.N. double-acting two-cycle engines, 
Manufacturers’ Association have received from the{ Junkers Jumo 205 and M.A.N. submarine engines 
Ministry of Supply copies of a report by the Combined | (Reference: items Nos. 26, 29, File No. XXV-28). The 
Intelligence Objectives Sub-Committee on Diesel Engine ' Association understand that further reports will be sent 


to them by the Ministry in the near future. The Ministry 
desire to make it known that firms interested in the 
subject of the above report and who are not members of 
the Association may consult it at the offices of the Asso- 
ciation, 32, Victoria-street, London, S.W.1. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection existe between 
this Journal and any other publication bearing a 


similar title. 
Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMpPte Bark 3663 and 3664. 

All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 

Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 











SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at thé following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdon .... £3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies ............ £3 3 0 
For all other places abroad— 
Thin lL pete £3 3 0 
Thick paper canis sure di £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the . The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be teed. 

The charge for advertisements i under the 
headings of ‘‘ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” eto., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all-classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME FoR RECEIPT oF ADVERTISEMENTS 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The i will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years 








INDEX TO VOL. 160. 


The Index to Vol. 160 of ENGINEERING 
(July-December, 1945) is now ready and will 
be sent to any reader, without charge and 
Postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 
applications. 
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THE CONTROL OF GERMAN 
INDUSTRY. 


THE proposals which are understood to be under 
consideration for the joint control of Germany by 
the Allies, and the suggestions by France for the 
future of the Ruhr, have brought into prominence 
a number of questions that have been concerning 
British industrialists closely during recent months. 
Immediately after the conclusion of hostilities, the 
state of the Ruhr basin and its industries was such 
that the primary problem was that of restoring 
essential services, especially transport facilities, in 
preparation for the rigours of the coming winter. 
Gradually, however, the longer-term views asserted 
themselves and the questions at issue became those 
of deciding, in the first place, the extent to which 
the restoration of normal production facilities was 
desirable and practicable, and, secondly, what con- 
trol was to be exercised, and how, over the récon- 
stituted industries. Closely allied with the last- 
mentioned problems was that of dealing with 
enemy-owned patents and patent applications in this 
country and others, and, in the more distant future, 
that of controlling and directing—or, in the limit, 
of inhibiting—the natural inventiveness of a people 
with an inborn scientific and industrial bent. 

The action to be taken in regard to enemy-owned 
patents and patent applications was considered at 
length, while the war was still in progress, by the 
Council of the Chartered Institute of Patent Agents, 
whose recommendations were embodied in a report 
reproduced on page 159 of our 160th volume (1945), 
The Council had in mind the effects on British indus- 
try of certain courses of action, but did not concern 
themselves specifically with the wider question of 
the future regulation of German industry. This 
has been under discussion for a considerable period, 
however, by a special committee of the British 
Engineers’ Association, who devoted attention also 
to the patents position. Their findings and recom- 
mendations were the subject of two memoranda 
which were adopted by the Council of the B.E.A. 
and submitted to the Foreign Secretary, the Presi- 
dent of the Board of Trade, and other Ministers of 
the Crown, as well as to the Comptroller-General of 
the Patent Office and the Chiefs of the Control Com- 


since been combined in a pamphlet entitled “‘ Con- 
trol of German Industry and Patents,” copies of 
which are now available at the offices of the Associa- 
tion. In some respects, the proposals differ from 
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a natural consequence of the somewhat different 
line of approach—and some of them may give rise 
to some controversy ; but they represent an earnest 
attempt, by a committee of experienced engineering 
industrialists, to find a solution to a series of prob- 
lems which must be settled in the near future. 

The committee assumed at the outset that the 
treatment of Germany after the war would be 
directed to two main objectives, namely, to prevent 
Germany from waging war in the future, and the 
exaction of reparations ; and that, in implementing 
this policy, it would be appreciated that proper pro- 
tection must be afforded to British industry and 
export trade. With due regard, however, to the 
decision of the Yalta Conference, that all German 
industry capable of being used for military produc- 
tion must be either eliminated or strictly controlled, 
they found themselves obliged to make certain other 
preliminary assumptions, the logic of which can 
hardly be disputed seriously. These were, that it 
would not be practicable to “ de-industrialise ” 
Germany completely, but that the manufacture of 
certain products, mainly consumer goods, must be 
permitted ; that, following on this premise, a certain 
amount of capital equipment must be allowed, but 
that the manufacture of capital equipment must be 
controlled to prevent Germany from emerging again 
as an aggressor nation. This last point is obviously 
fundamental; to quote the memorandum, “ Ger- 
many should be prevented from building up these 
potential war industries (especially those making 
machine tools, steelworks plant and chemical engi- 
neering plant) to an extent that they could effec- 
tively be utilised for waging war.” The only 
modification we would suggest is that “should ” 
would be better altered to “* must.” 

The term “capital equipment,” like its naval 
counterpart, “capital ship,” is perhaps of rather 
vague origin and variable definition. The Asso- 
ciation’s pamphlet does not define it precisely, but 
explains that it connotes such equipment as “ ma- 
chine tools, power plant, mechanical handling 
equipment, steelworks plant, chemical engineering 
plant, contractors’ plant, hydraulic machinery and 
process machinery generally.” Without going into 
greater detail, however, it is evident that a firm 
hold over the categories of plant named would 
prevent quite effectively the re-emergence of Ger- 
many as a military Power. Such a control might 
be exercised in a number of ways, separately or in 
conjunction; the B.E.A. suggest that possible 
methods would be the control of imports of raw 
materials, the imposition of a ceiling upon total 
production, limiting production.to relatively simple 
parts, limiting exports from Germany by a system of 
licences or other means, and the control of research 
and development. 

The principle that must guide any limitation of 
production is that Germany should become self- 
supporting ; this general policy has been implicit in 
the measures taken by the Control Commission to 
reorganise the industrial life of the country and, 
indeed, has been explicitly stated by various 
authoritative spokesmen. It necessarily involves 
the re-establishment of a certain amount of export 
trade, since German industry is unlikely to be able 
to provide everything needed to make the conquered 
people self-supporting ; but, while the ceiling might 
have to be varied from time to time, the control 
should be strict and, as the report emphasises, the 
limitations imposed should be qualitative as well 
as quantitative. On the other hand, the produc- 
tion of consumer goods of which there are world 
shortages—coal, foodstuffs, etc.—should be en- 
couraged. These, presumably, would constitute 
the principal exports of a revived German industry, 
and would offer little opportunity to capture markets 
by dubious means. It is suggested in the report, 
moreover, that it should be a fundamental principle 
underlying British Government policy that Germany 
should be debarred from foreign markets unless it 
can be shown that the Allied countries are unable to 





cater for their needs. 
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The suggestion to control the future expansion of 
German manufacturing industry by limiting it to 
the production of relatively simple components, not 
requiring a high degree of skill or technical know- 
ledge, is undoubtedly practicable ; though whether 
it would be altogether wise may be debatable. To 
stifle legitimate enterprise and ingenuity is a ques- 
tionable policy at any time or place, but it should 
be possible to ensure that any German of evident 
scientific genius is given opportunities to apply it 
in approved directions and under proper super- 
vision. This policy is really allied with the further 
suggestion to limit German research to the “‘ pure ” 
field and to prevent, by ‘denying the necessary 
facilities, any continuance of applied research. It 
is the opinion of the compilers of the report that 
‘*this is a means of control which can be carried 
out effectively with far-reaching and beneficial 
results ” because “‘ equipment for applied research, 
being usually on a large scale, cannot without great 
difficulty be concealed.” This generalisation may 
have been influenced to some extent by the im- 
mensity of the atomic bomb researches, but it is 
probably true enough so long as a strong and 
efficient supervisory force is maintained. It should 
be borne in mind, however, that the occupation of 
Germany has never beeg visualised as continuing 
for all time; and there are other and more subtle 
methods of warfare than by the use of explosives. 

We do not propose to discuss that section of the 
report dealing with reparations except to mention 
that it includes, as one method of exaction, “‘ the 
acquisition of German patents and of data concern- 
ing the latest advances in research, design and 
technique,” which the B.E.A. regard as “ a form of 
reparations which would be most beneficial to 
British industry, as being likely to produce least 
adverse effects on employment and as providing a 
stimulus to British technical development.” The 
earlier memorandum of the two forming the report, 
which was submitted to the various Departments of 
State in July, 1945, does not deal extensively with 
the subject of enemy-owned patents, merely sug- 
gesting that the royalties paid in respect of licences 
granted under the Patents (Emergency) Act of 1939, 
at present payable to the Custodian of Enemy 
Property, should form a part of the reparations pay- 
ments to this country; that exclusive licences to 
work German patents should not be granted without 
consultation with the appropriate trade association, 
and that existing exclusive licences should be re- 
viewed ; and that German patents which lapsed 
during the war because renewal fees were not paid 
‘should not be reinstated on the application or for 
the benefit of German nationals.” 

The later memorandum, dealing specifically with 
patents and patent applications, was submitted to 
the Departments of State in October, 1945. Its 
recommendations are based on what are regarded as 
fundamental requirements, namely, that the policies 
adopted should not tend to discourage or prevent 
British scientific and technical developments, that 
they should be calculated to benefit British industry 
to the maximum extent possible, that processes 
essential to the well-being of this country should be 
freed from German control, and that they should 
contribute towards the exaction of reparations. 
With these essentials in mind, it is recommended 
(as in the earlier memorandum) that, subject to 
corresponding action by the other Allies, no mora- 
torium should be allowed which would enable Japsed 
German patents to be reinstated ; that those which 
are still in force should be cancelled where there is 
no non-enemy interest involved or preserved only 
to the extent to protect the non-enemy 
licence ; that the British industries concerned should 
be consulted before any exclusive licence is granted 
or renewed; that the subject matter of German 
applications remaining on the files should be made 
freely available, by publication, to British nationals ; 
that all technical information obtained from Ger- 
many should be freely published to British industry ; 
and that appropriate action should be taken to 
protect or reinstate Allied or neutral patents 
acquired by German nationals, and to oblige Ger- 
man patentees to assign to the Allies all patents 
held by them in neutral countries, or, alternatively, 
that neutral countries should cancel German patents 
which have been freed from protection elsewhere. 





STATISTICS OF PROGRESS. 


. 

In 1935, the weekly average production of saleable 
mined coal in Great Britain and Northern Ireland 
was 4,262,000 tons; the corresponding figure for 
December, 1945, was 3,277,000 tons. For the same 
two periods, the respective numbers of wage- 
earners on colliery books were 759,000 and 698,000, 
and the average outputs in tons per overall man- 
shift worked were 1-17 and 1-01. Very simple 
arithmetic will show that if the man-shift output 
last December had equalled that of 1935, an extra 
output of some 111,000 tons of coal a week would 
have been attained. This would certainly not 
have made up the difference between the totals 
of 4,262,000 tons and 3,277,000 tons, but would 
have been a useful contribution. Parity is not 
likely to be achieved with a difference of 61,000 
in the numbers of wage-earners employed. The 
situation disclosed by these figures is generally 
understood throughout the country; they are 
quoted here to illustrate an anomaly by which 
the coal trade is distinguished from almost every 
other industry. 

Some labour leaders have been known to com- 
plain of the fact that the performance of the work- 
people in the colliery industry is analysed in detail 
in published statistics, while no similar procedure is 
applied to any other activity. There is some 
substance in this grievance, but it does not lie in 
the detail investigation to which output of mine 
workers is subjected ; its real basis is the absence 
of any similar analysis of the man-hour or man-week 
performance in other important industgies. The 
figures quoted above are taken from the Monthly 
Digest of Statistics, which the Government has 
started to publish and of which the January issue 
has recently appeared. The statistics cover the 
major industries of the country, but in no case 
other than coal is it possible to obtain from them 
any informetion about the performance of labour. 
An example is furnished by the important and 
urgent house-building programme. The latest 
figure of employment given in the Digest is 710,000 
insured male workers in the building and civil 
engineering industries ; this total is divided up in 
numbers engaged on work for Service and Supply 
Departments, on new-house constfuction, on re- 
pairs, etc. It relates to November, 1945. Further 
information about total activity in this sphere was 
given in the recent return on housing progress, in 
which it was stated that on January 31, 1946, 
690,800 workmen, plus 23,920 German prisoners of 
war, were engaged on the housing programme. A 
little examination and subtraction will enable an 
idea of the number of hands employed on civil- 
engineering work to be estimated, but no amount 
of examination will furnish any information about, 
say, the shift-output of bricklayérs. 

In the parliamentary debate on economic pro- 
gress on February 27, Mr. Lyttelton said that the 
output for every man-week was down by 20 per 
cent. or 30 per cent. since VJ-day, and the state- 
ment did not appear to be contradicted by any 
Government speaker, although Mr. Attlee said that 
they did not want to think too much in terms of 
output per man-hour, but rather in terms of pro- 
duction per nation-year. This pronouncement may 
have been dictated by political necessity, but it 
was highly dangerous. Prosperity, both present 
and future, lies in the hands of the workers as a 
whole and to suggest to the individual that it does 
not very much matter what he does, as he is but a 
small item in a “ nation-year,” may well tend to 
undermine the whole basis of progress. 

The Monthly Digest of Statistics has been 
by the Central Statistical Office and it may well 
be that that department has not got the informa- 
tion from which the output of labour generally 
could be estimated. It would be greatly to the 
public advantage, however, if it could examine its 
sources and ascertain if, at least in some spheres, 
more informative statistics could not be prepared. 
Shift-output returns are not required for the merely 
negative purpose of criticising labour; they form 
an essential basis for any proper consideration of 
long-term programmes and the most useful alloca- 
tion of capital expenditure. There was a falling-off 
in labour output after the war of 1914-18, and no 








surprise need be expressed at a reappearance of the 


phenomenon. It is partly due, no doubt, to the 
effect of long physical strain, but appears mainly 
to be caused by a form of mental unrest of which 
evidence in various forms is being displayed lj 
over the world, It may not be cured by statisticaj 
analyses of outputs, but more accurate information 
about its extent and influence would furnish ap 
important tool in attempts to deal with it. 

There is another aspect of the Monthly Digest of 
Statistics which may be commented on. The 
publication was referred to by Mr. Attlee in the 
debate in Parliament, in the course of which he 
said he would like it to be studied by everyone “ ag 
a record of the progress of the nation towards 
recovery.” It is this remark which suggested the 
title of this article, but the mere publication of 
statistics does not in itself constitute evidence of 
progress; taken as a whole, the tables referring 
to the coal industry might not unfairly be described 
as statistics of retrogression. Many products cer. 
tainly show increased outputs in recent months, 
but by no means all. Motor cars increased from 
172 in January, 1945, to 5,932 in December of that 
year, but pottery in general exhibited a decline in 
the same period ; the total output of “ cups, mugs 
and beakers,” for instance, decreased from 9-5 
million in January to March, 1945, to 8-3 million 
in the July to September quarter. Too much stress 
need not, however, be laid on variations of this 
kind, as changes in types of manufacture from 
Service orders to civilian requirements may well 
cause temporary setbacks. 

In general, the returns show that civilian supplies 
are increasing, but they do not indicate at what 
labour and other costs the increases are being 
attained. There is a table giving figures of employ- 
ment on the manufacture of “* pottery, earthenware, 
china, porcelain and glazed tiles,” but the most 
careful student of statistics will be unable to extract 
from this the information necessary to determine 
the shift-hour output of workers making “ cups, 
mugs and beakers.” Speaking at a recent meeting 
of the Fabian Society, Mr. Herbert Morrison said 
‘“* Let the facts be known to the nation as well as 
the Government. These facts should not be tucked 
away in files in Whitehall. Let the nation know.” 
No doubt the publication of the Digest is an earnest 
of an attempt to implement this idea and it will 
certainly prove of wide value, but it is to be hoped 
that the official intimation that “its scope will be 
revised from time to time” means that it will in 
due course become more informative. 

The main purpose of the Digest is the publication 
of “‘ statistics which show the changing pattern of 
the economic activity of the country.” Its contents 
are not made up entirely of new material and some 
of the returns are given in greater detail in other 
Government publications. The Digest, however, 
forms a convenient and easily accessible source of 
information and is likely to be widely consulted. 
The table of merchant shipbuilding and repair, for 
instance, will be of direct value to many firms in 
connection with the formulation of general policies. 
In view of this wide appeal, it is unfortunate that 
some vital matters are neglected. If the purpose of 
the publication is merely to deal with production, 
and to show how nicely the country is getting on, 
then the omissions may be justified, but if, as 
stated, its subject is the ‘‘ economic activity of the 
country,” basic factors should not be ignored. 
A striking example is furnished by the question of 
the import and consumption of petrol and fuel oil. 
A main section of the publication deals with Fuel 
and Power. This records coal production, con- 
sumption and stocks ; and coke, gas and electricity 
outputs, but no information of any kind is given 
about petrol or fuel oil. These materials are 
mainly imported, but that would not appear to 
be the reason for their exclusion; there are four 
tables of imports of various kinds. The fuel-oil 
position is of direct importance to shipbuilding 
firms. It is to be hoped that returns of oil and 
petrol are not omitted because of possible claims 
and criticisms from the motoring interests, as this 
would hardly indicate an unbiased regard for the 
interests of economic activity. The Government 
has full information about the oil position : as Mr. 
Morrison might say, ‘‘ Let the nation know.” 
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NOTES. 


Hicu-Tension Networks CONFERENCE. 


Ir is announced that the International Conference 
on Large High-Tension Networks (Conference 
International des Grands Reseaux Electriques), 
which was founded in 1921 and used to meet every 
second year in Paris, will hold a conference in that 
city from Thursday, June 27, to Saturday, July 6, 
1946. As was formerly the case, the work will be 
divided into sections, in which some modification 
and readjustment has been made to bring them 
more into line with up-to-date requirements. The 
representation of the various nations on the 
Executive Council, we understand, has also been 
placed on @ more equitable footing. One result of 
this re-organisation is that each unit of the British 
Commonwealth now has separate representation 
instead of there being a single voice for the Empire. 
The British National Committee, the headquarters 
of which are at 15, Savoy-street, London, W.C.2, 
will be at least as strong as in former years, and has 
secured a number of papers from British authors, 
details of which will be available shortly. This is 
satisfactory news since, now that hostilities are 
concluded, the continent of Europe is planning 
electrical reconstruction and its engineers are 
naturally eager to learn of the advances that have 
been made in equipment during the past six years. 
British engineers, too, will have an opportunity 
of learning about developments in Continental 
practice. For instance, a Committee has been 
formed in Sweden to study the problems of high- 
tension direct-current transmission, a subject on 
which much work has already been done in that 
country. Another subject of interest is the mecha- 
nical design of overhead lines, and accounts of the 
improvisations that were made and of the experi- 
ments undertaken will be presented at the meeting. 


— ; 


——— 


Tue BririsH CORPORATION REGISTER OF SHIPPING 
AND AIRCRAFT. 

Some interesting sidelights on the work of the 
British Corporation Register during the war were 
provided at the 56th annual meeting, held in 
Glasgow, on Wednesday, March 6, in the speeches 
delivered by the chairman of the Corporation (Mr. 
Gilbert J. Innes) and the chairman of the Technical 
Committee (Sir A. Murray Stephen). As the annual 
meetings have not been open to the public since 
1940, these reviews covered a fairly wide field. In 
contrast to experience in the war of 1914-18, said 
Mr. Innes, in the recent war the resources of the 
ship classification societies were fully mobilised 
from the start, as Government plans for a building 
programme were in existence already. In addition 
to the work thus involved, the Corporation were 
given the supervision of the smaller types of naval 
craft, up to and including minesweepers, corvettes 
and frigates, and a considerable share in the work 
of the Canadian shipbuilding programme of naval 
and mercantile vessels. During the war years, the 
Corporation were responsible for the construction 
of 769 merchant ships, aggregating more than two 
million tons gross, and an estimated tonnage of 
325,000 tons of naval vessels. In addition to some 
20,000 routine periodical surveys, the repairs were 
supervised in 16,000 cases of damage due to enemy 
action. At the beginning of the war period, Mr. 
Innes continued, the classed vessels on the Cor- 
poration’s register totalled 5} million tons; at the 
close, so heavy had been the casualties that the 
total was slightly less than 3,000,000 tons—in 
striking contrast to the figures of the American 
Bureau of Shipping, with which the Corporation 
are associated, which rose from nine million to 
45 million tons. On the question of future policy, 
Mr. Innes emphasised that no war-time relaxation 
of the Corporation’s rules and regulations would 
be retained longer than was absolutely necessary ; 
for example, anchor and cable equipment would 
be restored to the full pre-war standard as soon as 
supplies were available. It had been decided to 
incorporate in the rules certain safety measures 
against flooding which the Government had intro- 
duced to meet war conditions ; and the Corporation 
would continue to refuse classification to ships in 
which acid Bessemer steel was used for structural 
parts,.as had been the practice in some Continental 





shipyards. ‘‘ We have no intention of accepting 
these ships for class,” said Mr. Innes, “ or of treating 
them as anything more than ‘ class contemplated ’ 
until sufficient time has elapsed to show whether 
the ships are structurally satisfactory in service.” 
Referring to the proposal (reported on page 253 
of our 158th volume) for amalgamating the British 
Corporation Register with Lloyd’s Register, Mr. 
Innes stated that this was still in abeyance. Sir 
Murray Stephen, in reviewing the technical work 
of the year, also commented on the amount and 
variety of the new construction supervised by the 
Corporation. It ranged, he said, from the pre- 
fabricated all-welded “ Tid” tugs, only 65 ft. long, 
to_a 14,000-ton whaling factory ship, 535 ft. long. 
On the naval side, it included both “ tailor-made ” 
and prefabricated ships, and the mercantile work 
included coasters, fast tankers and merchant 
aircraft carriers, as well as innumerable barges, 
tugs, etc. The strain on the staff was severe, 
as in addition to the ordinary survey work in 
the shipyards and engine shops, and at the works 
of makers of auxiliary machinery, it was necessary 
to supervise prefabricated work at some 70 estab- 
lishments all over the country. There was no 
doubt that further developments were ne 

in the X-ray examination of welded work; the 
Admiralty used this form of inspection freely, but 
no general service had been evolved yet for mer- 
cantile work. He thought that this might form a 
subject for action by the classification societies in 
combination, or by some such organisation as 
Lloyd’s Proving House. Gamma-ray examination 
had been used with valuable results on work under 
the Corporation’s supervision in*‘Canada, some of 
the plating examined being 1} in. thick. Sir 
Murray Stephen endorsed the remarks of Mr. Innes 
on the subject of ships built of steels below the 
Corporation’s established standard. To lower the 
tensile limit from 28 tons per square inch to 26 tons, 
he said, without any further precautionary measure, 
was a retrograde step ; not only did it increase the 
rolling range by 50 per cent., but it opened a wider 
door to steels having undesirable qualities. 


REINFORCED-CONCRETE FLoatine Docks. 


A branch of constructional engineering about 
which very little was heard during the war was the 
subject of a lecture delivered by Mr. G. A. Maunsell, 
M.Inst.C.E., before the Royal Society of Arts, on 
Wednesday, March 6. Under the title of “ Emer- 
gency Construction as Applied to Docks and 
Floating Structures During the War,” it dealt 
with the use of pre-cast reinforced-concrete slabs 
in the building of a large number of small floating 
docks, urgently needed for repairing the small craft 
to be employed in the invasion of the Continent, 
in lieu of the customary steel construction, which 
was impracticable at the time because of the shortage 
of skilled labour and the need to conserve the 
available steel supplies for other purposes. That 
the labour and materials were available was speedily 
ascertained, but the crux of the matter, as Mr. 
Maunsell stated, was whether concrete was a suitable 
material for a floating dock, and whether the time 
required could be reduced sufficiently to make the 
proposal attractive in the circumstances. Fortun- 
ately, the technique adopted had been studied 
thoroughly more than a year before the demand 
arose, although no dock had been built by the 
method proposed, and in practice, it was found 
to be fully effective; it had been applied in the 
construction of the large number of floating caissons 
used when building the Storstrom bridge, in Den- 
mark, in 1933, and other experience, similar in 
character, had been obtained elsewhere. Some 
of this experience was gained during the war, in 
connection with the emergency forts, which were 
placed in the Thames and Mersey estuaries. These 
were constructed on reinforced-concrete rafts, towed 
into position, and there sunk on the unprepared 
bottom, where they bedded themselves down very 
satisfactorily. The rafts, and other parts of the 
structure, were made of precast slabs and were 
found to be both strong and watertight. The same 
method was used for the docks. The slabs were 
cast flat, in piles, with a layer of paper between 
the slab previously cast and the next one, on top 
of it. Rapid-hardening cement was used and sufti- 


cient slabs could be cast in two to three weeks to 
build: one dock. They were then placed on edge in 
their relative positions in the dock, and the horizontal 
layers and joints poured; the pumps, pipes, etc., 
were fitted while this work progressed. The total 
time taken, from the casting of the first slab to the 
testing of the finished dock, averaged about nine 
weeks ; but, as the work was carried out in three 
stages, each dock occupied the building basin for 
only four weeks. 
An Apvisory Service ON EDUCATION AND 
TRAINING. 

The Council of the Institution of Electrical Engin- 
eers has set up an Advisory Service for graduates 
and students who are, or have been, in the Forces or 
whose education and training have been interrupted 
by the war. The object of this service is to inform 
young electrical engineers to what extent the valu- 
able military knowledge which they have obtained, 
and which has not been available to civilians, will 
satisfy that part of the requirements governing 
admission to the Institution which deals with prac- 
tical training. Such advice can only be given after 
the appropriate proposal form has been handed in 
and graduates whose qualifications appear to 
approach the standard for associate membership 
should therefore take the necessary steps. A special 
form has already been designed for the use of those 
who were under the age of 32 on January 1, 1945, 
who intend to become electrical engineers and who 
have had not less than two years’ service in a tech-| 
nical capacity in the Navy, Army, Air Force or other 
National Service. The information provided on, 
such of these forms as have already been returned is. 
valuable as indicating the further technical educa- 
tion and practical training that is required by ex- 
service men. Each inquirer is being sent a letter of 
advice concerning the further education and training 
which he should undergo. As, however, there are a 
great many factors upon which information is not 
available, it is felt that many of the candidates 
would welcome a personal interview with a senior 
member of the Institution. A small advisory panel 
has therefore been set up. The members of this panel 
are resident in the chief industrial districts and are 
willing to see by appointment any graduate or 
student, so that the advice given in reply to his 
application to the Advisory Service may be amplified. 
It is pointed out that this service is not intended to 
help graduates and students to find employment. 


Roits-Royce Factory, HILLINGTON. 

The future of the factory of Messrs. Rolls-Royce 
Limited, at Hillington, near Glasgow, has been 
under careful consideration by the Government 
for some time. As is now well known, the factory 
was devoted to the production of aero engines 
during the war years and the foundry is one of the 
most modern in this country. At present, the 
only work undertaken by the company at Hillington 
is that of the repair and modification of aero engines, 
but even this work is of a temporary character and 
Messrs. Rolls-Royce are anxious to concentrate 
all production at their main works at Derby, where 
their research and development organisation ‘Is 
centred. In these circumstances, it has been 
decided to allocate the Hillington factory to other 
production industries as and when space becomes 
available. Arrangements have therefore been made 
between the Board of Trade and the Ministry of 
Supply and Aircraft Production to hand over the 
whole of the factory, with the exception of the 
foundry, to Scottish Industrial Estates Limited, 
the non-profit making Government-financed com- 
pany which operates the industrial estates in 
Scotland. The foundry has been acquired by Ren- 
frew Foundries, Limited, in which Messrs. Rolls- 
Royce have a substantial interest, and will employ 
some 2,000 persons on the manufacture of light-alloy 
castings of all kinds. The three blocks already 
declared surplus to Rolls-Royce requirements are . 
being taken up, respectively, by the Hoffmann 
Manufacturing Company, Limited, for the manufac- 
ture of ball bearings, and the Scottish Co-operative 
Wholesale Society for the production of boots and 
shoes. The third block is to be taken over for the 
manufacture of Atholl steel houses. Two further 
blocks will become available during the summer 





and applications for them are now being considered . 








LETTERS TO THE EDITOR. 


HIGH-PRESSURE GEAR PUMPS. 
To THe Eprror or ENGINEERING. 


Str,—In replying to the discussion on my recent 
paper on “ High Pressure Gear Pumps,”’ delivered 
at the Institution of Mechanical Engineers on 
February 15, I regret that I apparently gave some 
misleading information regarding the limits of 
accuracy to which the parts of the pumps described 
in the paper were made. The figures 0-0005 in. 
and 0-0003 in. were the total tolerances in each case 
and therefore the plus or minus signs in front of them 
as quoted on page 209 of your issue of March 1, 
should not be there. 

Yours faithfully, 
T. E. Beacnam. 

36, Victoria-street, 

Westminster, S.W.1., 
March 4, 1946. 





SHORT-WAVE RADIO EMISSION 
FROM THE SUN. 


To THe Eprror or ENGINEERING. 


Str,—In your issue of February 15, on page 169, 
a very interesting article appears on ‘‘ Short-Wave 
Radio Emission from the Sun,” in the course of 
which the question is raised as to whether the 
explosion of an atomic bomb produces any detect- 
able radio waves. 

It is difficult to believe that much, if any, of the 
electromagnetic wave-spectrum is missing when 
such an electrical tempest as that of the atomic 
bomb is released. The existence of electromagnetic 
heat waves is shown by the fact that when the tests 
were made in New Mexico the desert sand fused 
over a wide radius and people 20 miles away felt 
the heat flash. The activity of short-waves was 
indicated by the various physiological effects 
reported from Japan and which resulted in delayed 
death, post mortem examinations showing that the 
internal organs were affected “as though they had 
been exposed to radium” 

Yours faithfully, 
T. F. Watu. 
Department of Engineering, 
University of Sheffield, 
" St. George’s-square, 
Sheffield, 1. 
February 28, 1946. 





OBITUARY. 


MR. W. H. McMENEMEY, M.ENG. 


In a footnote on page 207 of last week’s issue, we 
recorded briefly the death, on February 24, of Mr. 
William Henry McMenemey, a director and former 
engineering manager of Messrs. Cammell Laird and 
Company, Limited, Birkenhead. He retired from 
the latter position on December 31, 1944. For 
some time previously his health had been indifferent, 
but he continued to discharge his duties as a director 
until comparatively recently. He was 72 years 
of age. 

Although, at the time of his retirement, it was 
generally understood and stated that he had been 
associated with Cammell Laird and Company and 
their predecessors, Laird Brothers, Limited, for 
some 57 years, Mr. McMenemey’s connection with 
the Birkenhead shipyard was considerably longer 
than that. There was, indeed, a “ Log Cabin to 
White House ” element in his career which must 
be almost unique in these days, for he was born 
actually within the yard, his father, James 
McMenemey, being the officekeeper of the old Birken- 
head Ironworks and having, ex officio, a residence 
in the building. Hence it might be said of the 
young William Henry (and of his elder brother, 
Peter, who became manager of Cammell Laird and 
Company’s London office) that the groundwork of 
his technical education was laid almost before 
his general education began ; certainly, before he 
had any formal schooling. 
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In his earty *teens, McMenemey started work as 
office boy in the drawing office of what is now the 
“old yard,” but when he attained the age of 16, he 
went into the engine works and served a five years’ 
apprenticeship, concurrently attending the Birken- 
head evening classes conducted by J. E. Lloyd 
Barnes, and those of R. A. Sloan in Liverpool. 
In 1895, he went to sea, partly in deep-water 
ships and, for a time, in the paddle steamers of the 
Isle of Man Steam Packet Company ; an experience 
which was to prove valuable later in his life. He 
returned to Laird Brothers after obtaining a first- 
class Board of Trade certificate, and, soon after- 
wards, was sent away as guarantee engineer of the 
Mabel Grace, the last paddle steamer built for the 
English Channel service, which the firm built 
in 1899 for the South Eastern Railway Company. 
While thus employed, he demonstrated his resource 
by removing and overhauling a defective boiler- 
blowdown valve without emptying the boiler of 
water. The method became a legend at Birkenhead, 











THe Late Mr. W. H. McMENEMEY. 


though it is doubtful whether it was employed again 
in McMenemey’s lifetime. The vessel had berthed 
in the evening and was due to sail in the early 
morning, so that there was no time to empty the 
boiler and raise steam again from cold. McMenemey 
let down the steam pressure to below that of the 
atmosphere and, smartly removing the valve, 
equally smartly clapped a wooden blank flange 
over the facing, where it was held by the atmo- 
spheric pressure until the valve was ready for replace- 
ment ; it was then exchanged for the blank flange, 
and steam raised again. 

On returning to Laird Brothers, Mr. McMenemey 
was employed for a time in the engine drawing 
office, then under the direction of the late Mr. J. 
Hamilton Gibson, his principal concern being with 
the preparation of estimates and the accompanying 
drawings, and the compilation of performance 
records. He continued this close association with 
Gibson when the latter becarhe assistant engineering 
manager under Mr. R. R. Bevis, Jun.; and when, 
on the retirement of Mr. Bevis, in 1913, Gibson 
became engineering manager, McMenemey suc- 
ceeded to the post of assistant. Mr. Hamilton 
Gibson relinquished his appointment in 1920, and 
Mr. McMenemey was then made engineering 
manager, retaining that office for 24 particularly 
strenuous years. During that period, he was 
responsible for the construction, and much of the 





detail design, of the propelling machinery of the 
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battleships Rodney and Prince of Wales, the air. 
craft carrier Ark Royal, the present Mauretania, 
of the Cunard-White Star Line, and the General 
Steam Navigation Company’s Royal Eagle ; it was 
understood, when the last-named vessel was ordered, 
that the contract was placed with Cammell Laird and 
Company largely on account of Mr. McMenemey’s 
intimate knowledge of the design of paddle steamers, 

Latterly, Mr. McMenemey had taken little 
part in institution activities, but he was a vice. 
president of the Institution of Naval Architects, 
a past-president of the Liverpool Engincering 
Society, and a member of the Institution of Engineers 
and Shipbuilders in Scotland. In 1939, he received 
the degree of Master of Engineering, honoris causa, 
of Liverpool University, in recognition of his 
eminent position in marine engineering. 





COLONEL H. T. TUDSBERY, O.B.E., 
M.C., T.D. 

Ir is with regret that we record the death of 
Colonel Henry Tudsbery Tudsbery, which occurred 
at his home, Southtown, Lympstone, South Devon, 
on February 19. Colonel Tudsbery, who was for 
many years in the Roads Department, Ministry of 
Transport, was a son of the late Dr. J. H. T. Tuds. 
bery, Secretary of the Institution of Civil Engineers, 
and was born at Yokohama on February 16, 1886, 
He received his education at Marlborough College 
and after spending some time at King’s College, 
London, became a pupil of Mr. D. Drummond, Chief 
Mechanical Engineer, London and South Western 
Railway, Nine Elms, in 1904. In the following year 
he transferred to the Civil Engineer’s Department 
under Mr. J. W. Jacomb Hood. In 1908, he was 
appointed assistant engineer under Mr. F. E. Went- 
worth-Sheilds, then engineer in charge of new dock 
works at Southampton, and was engaged on work 
connected with the construction of a new 16-acre 
dock at Southampton. In 1911, Mr. Tudsbery 
became resident engineer for Messrs. Mott and Hay 
on the widening and reconstruction of Kingston 
Bridge over the Thames, and, in 1914, took up a 
similar appointment for Mr. Mott on the demolition 
and reconstruction of Southwark Bridge. In July. 
1915, he resigned his position on receiving a com- 
mission in the Royal Engineers: He went to France 
in August, 1915, as captain in command of a works 
company of 250 men engaged on the construction 
and maintenance of roads in the fighting area. In 
January, 1917, he was promoted major and ap- 
pointed Deputy Assistant Director of Roads to the 
3rd Army Corps. Promoted to the rank of Lieut.- 
Col. in January, 1919, he was made Assistant 
Director of Roads to the 4th British Army, and, in 
May, 1919, handed over the works to the Belgian 
authorities. For his services during the war he 
was awarded the Military Cross and the Ordre de la 
Couronne de Belgique. 

In November, 1919, Col. Tudsbery was appointed 
Director of Engineering in the Roads Department, 
Ministry of Transport, under Sir Henry Maybury, 
the Director-General. Ten years later he was trans- 
ferred to Birmingham as Divisional Road Engineer, 
Midland Division, and, in 1935, was appointed to a 
similar position in the Southern Division, at Exeter. 
Colonel Tudsbery served for a number of years on 
various committees of the British Standards Institu- 
tion. He was elected an associate member of the 
Institution of Civil Engineers in 1911 and a member 
in 1925. He was awarded a Manby Premium and 
was also a Miller Prizeman and James Forrest 
Medallist of the Institution. He commanded the 
Essex Group of Anti-Aircraft Searchlight Companies, 
R.E., from the formation of the unit in 1924 until 
1932. He became Substantive Colonel in 1928 and 
was Honorary Colonel of the Essex Group from 1933 
until 1938. He received the O.B.E. in 1928. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Permission 
has been given for the formation of an Installations 
Group in the North Midland Centre of the Institution of 
Electrical Engineers. Members wishing to join the new 
Group must be members of the Installations Section of 
the Institution, but all classes of members may apply for 
membership of this Section, no additicnal subscription 
being payable. Further particulars are obtainable from 
the honorary secretary of the Centre, Manor Farm, 
Bramhope, near Leeds. 
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CREEP OF METALS. 


On Tuesday, February 5, about 150 representa- 
tives of various research establishments, universities 
and industrial organisations attended an all-day 
conference on “The Creep of Metals” which was 
called by Sir Charles Darwin, Director of the 
National Physical Laboratory, and held at the Royal 
Society, Burlington House. Different aspects of 
the subject were dealt with in turn by Professor 
E. N. da C. Andrade, Mr. H. J. Tapsell, Dr. E. 
Orowan, and Dr. N. Allen. 





Mr. Tapsell summarised in an instructive manner 
the present position as revealed by experimental 
studies of creep. For a given temperature, he 
remarked, the rate of creep under stress is an 
extremely sensitive indicator of the mechanical 
strength of a metal, as is shown in Table I for a 
number of normalised carbon steels at 120 hours. 
These tests were conducted at a stress of 8 tons 
per square inch and a temperature of 450 deg. C., 
and yet the measured creep varied between the 
limits of 1-4 and 290 millionths per hour, some of 
the lower-carbon steels even showing greater resist- 


The Conference ter- | ance to creep than the higher-carbon steels. It 
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Fic. 2. Srorion at Fracturg. x 150. 
minated with a discussion which was opened by 
Sir Lawrence Bragg. 

In his opening remarks, the chairman, Sir Charles 
Darwin, said that during the war special problems 
had been investigated experimentally at the National 
Physical Laboratory and similar institutions in this 
country, and while the results of some of this work 
were Still of a confidential nature, he nevertheless 
felt that a, useful purpose would be served by bring- 
ing together those who were interested in the matter. 

Professor Andrade, in the course of an historical 
survey of the subject, referred to early experiments 
on the extrusion and compression of metals, and 
pointed out that glass is really a viscous liquid. To 
explain the structure of crystals, he continued, it is 
assumed that a crystal contains faults. According 
to current theory, a perfect, or faultless, crystal 
should be about 1,000 times as strong as a metal. 
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is now known that such differences in creep resist- 
ance are frequently related to slight variations in 
the processes of manufacture. It is, however, still 
impossible to predict with any certainty the creep 
behaviour of steels from consideration of their 
other mechanical properties. Hence, in recent 
years extensive experimental investigations into the 
subject have been accompanied by great improve- 
ments in both the accuracy and the control of the 
apparatus used for the purpose. The need for 
extreme accuracy is not far to seek, seeing that a 
rise of temperature of 5 deg. C. may lead to a two- 
fold increase of creep rate, and that a creep rate 
of 10-* strain per hour is exceedingly small in terms 
of the distance between the atoms of metals. 

The study of metals at rates of creep as low as 
10-' strain per hour is of interest from the theoretical 
and practical points of view. But as an average 





rate of creep of this magnitude is actually deduced 
from records of tests that last a few hundred 
hours, it is not possible to determine whether creep 
is continuous or is the result of a series of jumps. 
Very small rates of creep are also of interest to 
engineers. With steam plant, for example, a service 
life of 100,000 hours (about 11 years), or more, is 
desired, and a component having a length of 100 in. 
would stretch 0-1 in. in 100,000 hours if continu- 
ously creeping at 10-* strain per hour. In other 
applications, the economic life may be much 
shorter and the permissible creep much greater. 
Thus it is necessary for tests to cover a wide range 
of creep rates in order to assess the value of a metal 
for various applications. In making such assess- 
ments, however, difficulties are frequently met with 
owing to the lack of ability to predict the creep 
behaviour of a metal over a prolonged period of 
stressing from observations of creep in the early 
stages. Fig. | illustrates this point, in that it shows 
some of the different forms of creep curves which 
have been obtained. It is thus seen that the pro- 
gress of creep during a test lasting, say, 100 hours 
does not necessarily indicate the probable behaviour 
during the next few hundred hours, and still less 
that during the next few thousand hours. Unusual 
forms such as those shown by the three dotted curves 
are associated with metallurgical changes of struc- 
ture arising from causes such as precipitation and 


TABLE I.—Creep Rates at 120 Hours of Some Normalised 
Carbon Steels, for Stress of 8 Tons per Square Inch and 
Temperature of 450 deg. C. 











Carbon Content, Creep Rate, 
Per cent. Millionths per Hour. 

0-20 1-4 
0-28 7-3 
0-19 23 

0-20 46 

0-15 2-5 
0-13 15 

0-14 50 

0-12 125 

0-12 





recrystallisation with grain growth during the test. 
In addition to producing a change in creep resist- 
ance, metallurgical changes may themselves produce 
appreciable alterations in linear dimensions. Cases 
have been known in which shrinkage has taken place 
initially in heated and loaded specimens and lasted 
for several hours before elongation has set in as a 
result of the creep rate exceeding the contraction 
rate. Metallurgical and dimensional stability of a 
metal at the test temperature is, of course, essential 
in the search for the fundamental causes of creep. 

A particular form of creep curve, illustrated in 
Fig. 1 for a heat-resisting alloy (A) tested at 
700 deg. C., is obtained for a metal under conditions 
that produce failure almost solely as a result of 
intercrystalline cracking. A failure of this kind is 
shown in Figs. 2 and 3, from the facture of a 
specimen of molybdenum steel after a test at 
550 deg. C. with a stress of 5 tons per square inch, 
failure occurring in 817 days. Here the grains have 
separated along boundaries which, in this and all 
other cases examined, tend to lie in a direction 
normal to that of the applied stress. In some 
instances, and this one in particular, grain distortion 
prior to failure is almost absent, and elongation at 
failure is largely the summation of crack widths. 
This type of failure may occur with any metal under 
conditions which involve prolonged loading and high 
temperature. The frequently repeated statement 
that this type of failure occurs at a temperature 
higher than that at which the cohesive forces between 
the grains begin to become less than the cohesive 
forces within the grains rather begs the question, 
since for a given temperature there is no definite 
dividing line between transcrystalline and inter- 
crystalline failure. The process is, in fact, a func- 
tion of stress and time, as well as of temperature. 

Mr. Tapsell then pointed out that creep curves 
usually show three stages of creep: a rapidly 
decreasing creep rate followed by a slow change from 
a decreasing to an increasing rate and, finally, a 
rapidly increasing rate. The time scale may be a 
few hours or several thousand hours, depending on 
the test conditions. The first stage covers the 
period during which the metal stiffens through 
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work hardening and largely depends on the initial | 
condition of the metal. It is more marked when | 
the metal is initially in its softest condition as, 
for example, when fully annealed, and it may be 
considerably reduced in magnitude by mechanical 
work such as rolling at or near the temperature at 
which the metal is subsequently to be tested or used 
in service. 

From tests on lead, a magnesium alloy, and some 
steels, it has been ascertained that, for each material 
and for a restricted range of stress and time, the 
creep curves at each stress have the same geometrical 
form. Also, the creep curves for a material under 
tension, torsion, and a combination of tension and 
torsion, have the same geometrical form. 

For the first stage of creep, it is possible to write 
the relation between creep rate and stress in the form 
creep rate = A (stress) ", 
where A is a constant and nis independent of the time. | 

By means of creep curves it is possible to con- | 
struct curves showing the change of creep with | 
time at various stresses, of which Fig. 4 is an 
TABLE II.—Values of‘ n” and“ p” in Restricted Relation. 

Creep rate = AS" Bf-?P. 
S in tons per square inch, ¢ in hours. 
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example for the case of a nickel-chromium steel 
at 400 deg. C. At the lower stresses, straight and 
parallel lines are obtained over periods which 
decrease as the stresses increase. The locus of 
points of minimum creep indicated by the dotted 
line would, by extrapolation, indicate roughly 
when the minimum creep rate would be reached at 
the lower stresses, assuming the steel did not 
develop a new metallurgical condition and, conse- 
quently, different creep properties subsequent to 
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Fig. 5 shows the log plotting of creep rate against 
time at various temperatures for a cast molybdenum 
| steel subjected to a stress of 3 tons per square inch. 
Straight lines are obtained at the lower temperatures 
over a limited range of time, conforming to the 
equation 

creep rate = bt-?. 

In Table II are collected some experimental 
values of n and p for a number of metals. Thus it 
is seen that, within the stated ranges of temperature, 
m decreases with temperature for two materials, 
and increases for two others; also that p decreases 
with increase in temperature, approaching zero 
value at the higher temperatures, where the creep 
rate tends to become independent of the time. 

In the restricted range over which the above 
equations hold good they can be utilised in the 
mathematical solution of certain practical problems, 
but these equations are unreliable for predicting 
the long-time creep of materials of construction 
and for the estimation of suitable design stresses. 
In practice, the permissible creep usually varies 
from 0-1 per cent. to 3 per cent. during service 
which, in turn, may vary from 1,000 hours to 
100,000 hours. Whether or not creep is maintained 
in the stage of decreasing creep rate depends on 
the permissible creep, the length of service and 
the temperature. This may be exemplified by 
reference to Fig. 6, showing creep curves for a cast 
molybdenum steel for which the creep strain is in 
each case about 0-2 per cent. at 2,000 hours. These 
curves exhibit the usual characteristics, namely, 
the greater ratio of creep in the early stages to the 
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the 2,000 hours at 500 deg. C., the creep lies within 
the first stage, but at 600 deg. C., it has entered 
the third stage. 

Because of the variety of metallic materials and 
the extended ranges of temperature over which 
they may be used, it is often necessary, for reasons 
of economy, to assess the probable total creep for 
the desired service life from tests of considerably 
shorter duration. This involves extrapolation, 
which must be regarded as an unavoidable evil. 

All the foregoing data refer to creep behaviour 
under tensile stresses. However, experiments with 
a beam of lead under uniform bending moment have 
revealed no difference between the behaviour on 
the tension and the compression sides of the beam. 
Other experiments have demonstrated that in the 
case of isotropic materials no appreciable difference 
in creep behaviour is to be expected in tension and 
compression, provided the creep is limited to small 
values. It has, moreover, been found that, for 
isotropic materials, there is a similarity in form of 
the creep curves for combined tension and torsion 
stresses. Within the usual range of stress and time, 
for complex systems of stress these considerations 
enable us to write the creep rate equation for 
0-17 per cenit. carbon steel tested at 450 deg. C. in 
the form : 


major principal creep rate 
C= A{ (a, — a2)" — (a, — o,)"}t-?, 
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where 01, % and g, are the principal stresses, o, 
being the major principal stress. Here A may, 
in the general case, be a function of the shear 
strain energy of the type 

{E (0, — o,)*}™ or ofr ~ a}, 


but in these particular tests there was no evidence 
that shear strain energy was involved in the creep 
strain, and A appeared to be a constant. 

Mr. Tapsell then referred to an aspect of creep 
known as ‘‘ creep recovery’ which appears to be 
governed by the same physical forces in the metal 
grains, but opposite in sign to those operating during 
creep. In the test of a nickel-chromium-molyb- 
denum steel at 450 deg. C., it was found that the 
stress on the creeping specimen was almost com- 
pletely removed after a period of about 1,500 hours, 
when the creep rate had fallen to 2 x 10-’ strain 
per hour. The immediate elastic contraction was 
followed by creep recovery that gradually increased 
in rate up to the value of 1-7 x 10-’ strain per 
hour after about 700 hours, the total recovery 
being more than 40 per cent. of the total creep at 
1,500 hours and 32 per cent. of the elastic contrac- 
tion. In another test, on 3 per cent. nickel steel 
at 500 deg. C., two periods of recovery occurred as 
a result of interruptions during the creep test ; 
on reloading, the creep in each case was found to be 
faster than before, but it soon settled down to the 
original rate. In a third test, on 3 per cent. nickel 
steel at 400 deg. C., the stress was only slightly 
decreased, but creep recovery immediately occurred, 
though it gave piace to a renewed extension due to 
the continuous application of the reduced stress. 

Later work has established that the amount of 
recovery in a given period after the removal of 
stress is proportional to the original applied stress, 
and that it increases with the duration of the 
preceding creep test ; also that at a given tempera- 
ture and period of creep, the recovery curves are 
of the same geometrical form. This work has 
further demonstrated that creep recovery can be 
expressed by the relation 

Rt = |, {n log (t + 1)}, 
where |,= original elastic strain, n = constant, 
depending on the temperature and duration of the 
prior stress, and ¢ = time in seconds. 

Fig. 7, opposite, taken from tests of 0-17 per cent. 
carbon steel, shows that the time necessary to com- 
plete the recovery increases with the duration of the 
prior creep. In the last equation, n increases with 
the period of the prior creep up to the point where 
the minimum creep rate is approached, and then 
tends to a constant value, as is to be inferred from 
the data given in Table III. It will be noted that 
n increases with the temperature. 


TABLE IlI.—Creep Recovery of a 0-17 per cent. 
Carbon Steel. 
Value of constant n in the equation 
Rt = 1, {n log (¢ + 1) }. 














= Period of Forward Creep Test, Value of 
.C. Hours n. 
350 | 20 0-017 
425 | 0-2 0-004 
425 2 0-014 
425 20 0-040 
425 145 0-040 
425 Continued to minimum creep rate 0-040 
455 0-2 0-016 
455 2 0-017 
455 20 0-039 
455 145 0-040 
455 Continued to minimum creep rate 0-040 
485 0-2 0-021 
485 0-032 
485 0-052 
485 145 0-057 
485 Continued to minimum creep rate 0-057 
550 18-4 0-064 





The relationship between temperature and stress 
for constant strain may be illustrated by reference 
to Fig. 8, opposite, which shows tensile relaxation 
curves for a 0-17 per cent. carbon steel at 455 deg. C. 
with three different total strains (elastic plus creep), 
each test lasting about 70 days. The imposed strain 
exerts a considerable influence on the final stress, 
and the time for the stress to fall to a given value 
increases considerably with increase in the imposed 
strain, showing that the influence of greater strain 


hardening at the outset due to higher initial stress 
is maintained throughout the test period. Tests 
at temperatures from 425 deg. C. to 575 deg. C. give 
curves of the same general form, of the type 


1 1 
m=K (se — ge) 
where S = stress at time t, S, = the initial stress, 
and m, K and n are constants for a given tempera- 
ture. The relation between relaxation behaviour 
and creep is shown by the fact that in this equation 
n has the value derived from the creep equation 


creep rate = A (stress) ® 


It is of interest to remark in this connection that 
in a relaxation test on a mild steel specimen at 
500 deg. C. with an imposed strain of 0-0015 
relaxation is still continuing after about 1 year 
at a rate of approximately 2 x 10-* strain per hour. 
Relaxation is of practical significance as it is in- 
volved in the process by which internal stress in 
metals is released by heating at moderate tempera- 
tures below that associated with recrystallisation. 

Recent investigations have given further support 
to the view expressed by Mr. Tapsell and a colleague 
in 1937 that during creep internal strain concen- 
trations develop in the crystal grains of an aggregate 
owing to their different orientations in relation to 
the direction of the applied stress, and, in the case 
of complex materials, to the difference between 
the slip-resistance of grains of unlike composition ; 
and that creep recovery is the manifestation of the 
release of these internal strains. The grain boun- 
dary is to be regarded as the region of discontinuity 
in slip and of the principal strain concentrations, 
since a test on a single crystal of aluminium at 
160 deg. C. failed to reveal evidence of creep recovery 
although creep recovery was observed with a 
specimen consisting of a few crystals of aluminium. 
Somewhat similar results have been reached by other 
investigators. Co-operative work by the Engineering 
and Metallurgical Divisions of the National Physical 
Laboratory has recently been started in order to 
study, by means of X-rays, the change in lattice 
structure during the progress of creep and other 
associated phenomena, such as creep recovery and 
relaxation, and it is hoped by this means to throw 
more light on the fundamental causes of creep. 

In his talk on the physical theory of creep, Dr. 
Orowan gave a brief account of a theory he had 
recently developed on the assumption that creep 
was the result of a transient component plus a 

t component of flow. His theory is 

bly based on work done during the war, 

and the publication of the essential details of it will 
be awaited with interest by students of the subject. 

Dr. Allen, in a short discourse on the metallurgical 
control of creep, emphasised the importance of the 
use of metals of high melting point, and the effective- 
ness of alloying as a means of improving the creep 
strength. Grain coarsening, though generally exert- 
ing a favourable influence on creep strength, was 
undesirable in other respects, and was avoided if 
possible. The most useful expedients in practice 
were the addition of alloying elements which raised 
the softening temperature, the judicious use of pre- 
cipitation hardening effects and, in the appropriate 
temperature ranges, of a carefully controlled degree 
of work hardening. The relation between precipita- 
tion hardening and increase of creep resistance was 
shown to be complex, but a close relation existed 
between the form of the solid solubility curve and the 
composition of precipitation hardening alloy which 
gave the most favourable results at a given tempera- 
ture of service. The creep resistance of many alloys 
was affected profoundly by small additions made 
during the deoxidation process. In these cases there 
appeared to be little relation between the metallo- 
graphic structure and the creep resistance, and the 
explanation of the phenomena was still uncertain. 


(To be continued.) 





LECTURES on EARTH PRESSURE.—A course of six 
lectures on “‘ Earth Pressure” is to be given at the 
London County Council Brixton Schocl of Building, 
Ferndale-road, London, S.W.4, by Mr. H. Q. Golder, 
M.Eng., A.M.Inst.C.E. The course will be held at 6.30 
p.m., on Tuesdays, commencing on March 12, and the fee 





is 10s. 6d. 





NOTES ON NEW BOOKS. 


Calling All Arms. By Ennest Fatrrax. Hutchinson 
and Company (Publishers), Limited, 47, Prince’s- 
gate, London, 8.W.7. [Price 7s. 6d. net.] 


Tue “ house ” publications of engineering firms do not 
circulate widely, as a rule, among the general public 
and it is something of a novelty, therefore, to find this 
account of the war work of the firms comprising the 
Nuffield Organisation issued as a book for general sale. 
The decision to do so is to be commended, for the public 
cannot know too much about the contribution of the 
engineering industry to the national war effort. The 
story as told by Mr. Fairfax is a factual record given 
in roughly chronological order, and is generously illus- 
trated by an admirable selection of photographs. The 
work undertaken by the Nuffield Organisation included 
the repair of 80,000 aircraft, 65,000 transport vehicles 
and 25 million items of miscellaneous equipment, and 
the recovery from crashed aircraft of 25,000 tons of 
aluminium, as well as the construction of tanks, guns, 
aircraft and aero-engines, torpedoes, mines, various 
types of Army motor vehicles, fuzes, and components 
for midget submarines. An almost incidental task, but 
one of the highest importance, was the development 
of the technique of waterproofing tanks and Army 
vehicles. These are only a few of the activities men- 
tioned in this vivid description of a section of engineer- 
ing Britain at war; the full list is so long and varied 
that it emphasises, perhaps unduly, the one defect of 
Mr. Fairfax’s book—the absence of an index. 





Wood in Mechanical and Chemical Engineering. By 
Dr. D. Narayanamurtt, M.Sc., F.Inst.P. The 
Forest Research Institute, Dehra Dun, U.P., India. 
[Price 6 annas, or 7d.] 


Tus general survey of the engineering uses of wood, 
by the Officer-in-Charge of the Wood Preservation 
Section of the Forest Research Institute, is dated 1943, 
although our review copy reached us towards the close 
of 1945. The fact that it is a war-time compilation 

robably explains why the examples given do not go 

yond what has long been common knowledge, and 
why, with the exception of two references to the 
author’s earlier publications in India, dated 1941 and 
1942, respectively, the bibliography contains nothing 
later than 1939. The useful features of the pamphlet 
are the graphs and the tabular summaries of published 
information derived from a variety of sources, giving 
the effect on timber of various chemicals, its life in 
such circumstances, the electrical resistance of sundry 
Indian timbers in relation to moisture content, and 
similar data which are not always readily available to 
designers when such questions arise. The sections on 
wooden pipes is a reminder that changing economic 
conditions may necessitate revisions of practice in 
some countries where wood is plentiful, to the dis- 
advantage of machinery exporters; it is pointed out 
that, because of its relative freedom from fouling, a 
wooden water pipe will deliver about 15 per cent. more 
than a cast-iron pipe after 10 years of service, and 
about 25 per cent. more after 20 years. 





Dictionary of Aeronautical Terms. By Group Caprarn 
H. Netson, C.B.E., R.A.F. Sir Isaac Pitman and 
Sons, Limited, 39-41, Parker-street, Kingsway, 
London, W.C.2. [Price 10s. 6d. net.] 


Tue author of this dictionary explains in his preface 
that he has so “‘ continually met new technical terms, 
and alterations in the meaning of existing terms ” that 
he has been prompted to write them down, and also 
hopes to be able to keep the list up-to-date. He deals 
with each term in a paragraph, varying in length from 
one line to a complete page. From the point of view 
of an aeronautical reader the range of the subjects is 
very complete, covering engineering, metallurgy, navi- 
gation, meteorology, air survey and photography, as 
well as the normal terminology of the science of aero- 
nautics. It is inevitable that such a book should 
overlap the British Standards Institution’s Glossary of 
Aeronautical Terms, but the explanations given are 
useful, in that they are couched in the language of 
the practical man rather than that of the scientist. 
This tends to make them verbose, but should make 
them all the more easily readable by the beginner. 
The amount of space devoted to each heading is some- 
times a little inconsistent; ‘“‘ viscosity” receives 13 
half-column lines, while ‘‘ accumulator” gets a whole 
page. It is inevitable, too, that some of the descrip- 
tions of the more technical subjects suffer from com- 
pression, though the author has made no obvious mis- 
statements in doing this. It is not easy to see exactly 
what readers he had in mind when writing this book, 
but it will probably settle many arguments among 
non-technical aircraft enthusiasts as to the meaning 
of the terms used in a science which is developing so 
rapidly that new terms are constantly needed. 
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METALLURGY AT THE ROYAL 
AIRCRAFT ESTABLISHMENT. 


Tue purpose of an exhibition held during this week 
and also on Monday, March 11, in the Metallurgy 
Division of the Royal Aircraft Establishment, Farn- 
borough, is to show typical activities of the Division 
and to provide an opportunity for trade and research 
organisations to inspect the facilities available. As is 
well known, the Metallurgy Division of the Establish- 
ment is the branch of the Ministry of Aircraft Produc- 
tion engaged in research and development work on the 
problems associated with the use of metals in aircraft. 
The scope of the work is broad and may be divided into 
four main headings. In the first place, Service failures 
and manufacturing defects are examined. Secondly, 
methods, processes and materials emanating from 
industry are investigated. Thirdly, research intended 
to produce information which will lead to improve- 
ments in methods, processes or materials are carried 
on, and, fourthly, fundamental research into the 
principles underlying the mechanical behaviour of 
metals is conducted. The Division is housed in a 
large building divided up into specialist sections. 

The investigation of failures, both of a general nature 
and of the less common types, is carried out in the 
metallography laboratory, which contains the usual 
equipment for preparing and polishing specimens, 
microscopes and also magnetic and other forms of 
erack-detection apparatus. There are several optical 
ebenches for taking microphotographs, including one 
specially designed for the Division, fitted with a Beck 
microscope and capable of taking photographs of 
sections at magnifications up to 3,000 diameters. 
Other apparatus includes a Vickers projection micro- 
scope and equipment enabling microphotographs to 
be obtained from metals at high temperatures. The 
mechanical testing laboratory is well equipped with 
machines for carrying out tensile, compression, hardness 
and torsion tests on metals and alloys, and, in the 
adjoining fatigue-testing laboratory, are to be seen 
various forms of fatigue-testing machines, including 
reversed-bend machines of the cantilever and uniform 
bending-moment types. Fluctuating and alternating 
direct axial stress types of fatigue-testing machines are 
also on view. The creep-testing apparatus is arranged 
in a separate air-conditioned room in which the tem- 
perature is rigidly controlled at 72 deg. C. The creep 
testing machines have been supplied by Messrs. Samuel 
Denison and Son, Limited, Leeds. Records show that 
the temperature of the specimens undergoing creep 
testing is maintained within + 0-5 deg. C., and that 
the limit of accuracy of measurement is 2 x 10-* in. 

Stress-corrosion tests are made on light alloys and 
on steels in a special laboratory set aside for the 
purpose. A test frequently used involves stressing a 
specimen in tension to 50 per cent. or 80 per cent. of the 
0-1 per cent. proof stress of the material and spraying 
it three times a day with a “ mist ” of sea water. Total- 
immersion tests, and tests in which a slow continuous 
stream of sea water is directed down each side of a 
flat specimen are also carried out. Corrosion tests on 
magnesium, aluminium, ferrous and copper alloys and 
investigations on protective treatments are carried 
out in two laboratories. In the case of magnesium 
alloys, inhibitors have been found of great utility. 
A small “ cartridge,” which consists of a little fabric 
bag containing calcium chromate, is placed in a sump 
in the magnesium-alloy fuel tanks of aircraft and it is 
found completely to inhibit the corrosive action of 
liquids present at times in the fuel. The sump is 
periodically drained but the solubility of the chromate 
is such that one cartridge will last for twelve months. 
In the physical laboratories research is conducted on 
the production and examination of single crystals of 
in of controlled orientation, work on the topography 
of metal surfaces by interferometry, and other investi- 
gations. The apparatus in the X-ray laboratory in- 
cludes a 210-kV Siemens-Schuckert and a 101-kV 
Philips “ Metallix ” radiographic sets, a Metropolitan- 
Vickers crystallographic set and powder cameras. 

The foundry is a large and well-equipped shop 
and in it are produced experimental and other castings, 
mainly in aluminium-rich alloys. These are forged 
in a 250-ton hydraulic press in an adjoining laboratory 
which contains also a small rolling mill, reheating fur- 
naces and other plant. Methods of joining metallic 
materials by spot welding, flash butt welding, brazing 
and riveting are investigated in the welding laboratory, 
while the analyses of all materials and metals utilised 
or tested in the Division are conducted in the chemical 
laboratory in which colorimetric and polarographic 
methods are among those employed. It is quite 
obvious that the laboratories of the Division have 
made, and are making, many vital contributions to the 
high efficiency of aircraft of the Royal Air Force ; 
incidentally, also, they have afforded excellent practical 
training to a number of young university graduates, 
which training should make them well fitted to take 
their places in industry now peace has been restored. 


LABOUR NOTES. 


In the course of his speech, on the subject of the 
allocation of man-power, in the House of Commons, 
last week, the Prime Minister appealed to all men and 
women to do their best to serve the country in this 
difficult time of reconstruction as they did in the war. 
He was not, he said, making any sectional appeal, 
He asked employers to make thé most coageaiiell ie 
of the men and women available, and to do their utmost 
in organisation, in using their brains, and in using 
modern science. If they were short of labour, they 
must use the labour they had to the best extent they 
could, but they must also use science to save labour. 
They were moving towards a society which made full 
use of all its improvements. He asked the workers of 
every kind, whether employed in production, distri- 
bution, or clerical labour, to give of their best, and 
added that he intended to appeal to the older people 
to stay in industry during this difficult time. 


They did not want, Mr. Attlee went on to say, to 
think too much in terms of output per man-hour. 
A great deal of work could not be measured by that 
yard-stick. He would much rather think in terms of 
production a nation-year. He would like the volume 
of statistics published by the Government to be studied 
by everyone as a record of the progress of the nation 
towards recovery and showing their share in it. All, 
whether engaged in State or private enterprise, em- 
ployer or employee, should regard themselves as directly 
concerned in this task of reconstruction, and, as the 
figures of production came out, consider them as a 
score put up by a team to which they belonged. Every 
individual effort should be regarded as a contribution 
towards the revival of our prosperity. 


Dealing with the suggestion that the Government 
should devise and carry out a national wage policy, 
Mr. Morrison, Lord Privy Seal, who took part in the 
second day’s debate, said that it might be, as the years 
passed, that it would be possible to get agreement about 
wages, and the extent to which they were circumscribed 
by the limitation of facts. But when that limitation 
was settled, were the Government to say to the em- 
ployers that they must put up wages by so much, or 
say to the trade unions that they must not demand 
more than so much, or that they must accept reductions? 
Were the Government to tell particular industries or 
employers what the wages should be? The Minister 
said that he did not think we were anywhere near that 
point yet. If we ever got a complete Socialist State, 
it would be another matter, but even then there 
would be some argument about it. In any case, we 
were not going to get there for some time. 


Continuing, Mr. Morrison said that he did not think 
it would be wise to take the process of bargaining out 
of the hands of industry and try to fix wages meticu- 
lously by the State. It was important to see that 
wages settlements did not upset or thwart economic 
plans, but he thought that the Government’s purposes 
could best be achieved without destroying the consti- 
tutional pattern which had been worked out in industry. 
The problem would be solved, he believed, by the pro- 
vision of fuller information and by good will and good 
sense. It was being tackled in that spirit. 


Mr. Beard, the general secretary of the United 
Patternmakers’ Association, states that at a works’ 
conference, attended by representatives of the execu- 
tive councii, held recently at Bradford, the question 
of metal patternmaking came up for consideration. 
At Bradford, he explains, the issue is complicated by 
two factors: (1) The restricted space in the pattern 
shop, and (2) the inability of the Association to produce 
the patternmakers necessary to perform urgent metal 
work for outside casting. The executive took the 
view that an attempt should be.made to obtain a 
promise that facilities would be provided in future to 

tternmakers and apprentices to use metal machines 
and to complete metal patterns at the firm in which 
the difference arose. ‘There was,” he continues, 
“an obvious stand by the employers’ association 
against the claim, and future policy will have to be 
determined by the Executive Committee, for, as in the 
case at Derby, much of the work cannot be done without 
the assistance of the patternmaker at some stage in the 
production of the metal pattern. It is obvious that 
our apprentices must have the opportunity to explore 
the whole of this new development in certain types of 
industry; otherwise difficulties with managements 
are bound to arise.” 


Mr. Beard also reports that a meeting of the Light 
Metal Trade Unions took place in January, to discuss 
wage policy. The patternmakers’ representatives 





put forward their claim for a substantial increase for 





i, 
time-workers “in view of the high piece-work earn; 

in the industry.” The application was supported a 
other unions having time-working members involved 
but on being put to the vote it was rejected in favoy, 
of a general application for all workers, whether “ 
time or piecework. 


In January, the United Patternmakers’ Association 
enrolled 63 members making the total membershi 
14,262. During the month, 21 members were paid 
trade benefit, 321 sick benefit, and 740 superannuation 
benefit. 


On the committee stage of the Trades Disputes Bij] 
Mr. J. S. C. Reid, Conservative Member for Hillhead, 
moved an amendment, the effect of which would by 
that all powers of the 1927 Act would be repealed 
except section 1 which would remain. Section 1 gop. 
tained the declaration that certain strikes and lock-outs 
were illegal, and that a strike was illegal if it had any 
object other than, or in addition to, the furtherance of 
a trade dispute within a trade or industry in which the 
strikers were engaged. 


If the section went, Mr. Reid continued, where would 
be the line of distinction between a political or subver. 
sive or revolutionary strike and the purely industria] 
strike ? He thought it was more than a coincidence 
that the general strike of 1926 collapsed the day after 
a declaration that it was illegal. The law of con. 
spiracy was a curious thing, and if this section wer 
repealed, the striker, as against the agitator, would be 
worse off. Sir Hartley Shawcross, the Attorney 
General, intervened to say that he had said that a 
revolutionary strike was illegal, always had been illegal 
and would remain so. : 


Iu the discussion on the proposed amendment, Mr. 
J. Haworth, the Labour Member for Walton, said that 
there might be circumstances where strikes were 
necessary—a change of Government or a declaration of 
war against Russia—which involved a stoppage of 
work. ‘I cannot,” he declared, “ accept the definition 
that you can only come out on strike in furtherance of 
an industrial dispute.”” The closure was moved and 
carried by 334 to 155. The amendment was rejected by 
339 to 151. 

At a delegate conference, last week, of the Passenger 
Group Section of the Transport and General Workers’ 
Union, the terms of settlement on the wages claims of 
the bus, trolley-bus, and train workers in the London 
Transport Board’s area, were accepted. The advances 
vary for the most part between 7s., 8s. and 9s. a week, 
a large number being 9s. and an exceptional proportion 
even higher. The differences between the rates paid 
in central London and those paid to country service 
busmen have in many cases been reduced by 2s. a 
week. According to a representative of the London 
Passenger Transport Board, the increase of wages will 
amount to well over 1,000,0001. a year. The question 
of merging the war bonuses in base rates is to receive 
further consideration. 


Agreement was reached last week on the wage claim 
of the employees of municipal bus, tram,*and trolley- 
bus undertakings outside London. After the resumed 
meeting of the National] Joint Industrial Council for the 
Road Passenger Transport Industry with the Ministry 
of Labour and National Service, under the chairman- 
ship of the Chief Industrial Commissioner, it was 
officially stated that full agreement had been reached 
on the terms of a recommendation to apply as from the 
first full pay period following February 14, and to be 
reported by the trade unions to a national delegate 
conference. 


Under an Act approved by the Supreme Soviet of the 
U.S.S.R. each demobilised man is transported by the 
Government to his place of origin. He receives a full 
clothing outfit and a sum of money proportionate to 
his length of service. Moreover, the Councils of 
People’s Commissariats of the Union and the autono- 
mous Republics, as wellas the executive committees of 
local soviets and the managers and directors of under- 
takings and institutions, must in a month’s time pro- 
vide demobilised men with adequate jobs, taking into 
consideration the experience acquired in the Army an‘ 
not inferior to the work they had before being 
demobilised. c 

Living quarters and a supply of fuel must be guaran- 
teed to the demobilised. Every aid must be given to 
ex-servicemen returning to collective farms; those 
returning to districts formerly occupied by the Germans 
must receive help in the repair and reconstruction of 
their dwellings. The All-Union Bank for the financing 
of municipal and individual building is required to 
grant loans of from 5,000 to 10,000 roubles for the 


building of living quarters. 
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Fig. 18. Mopiriep BLowsR Casine@. 


RESTORATION OF ROOF OF WAVERLEY SraTIOn, EDIN- 
BURGH.—Work has just been started on the replacement 
of the glass in the roof of Waverley Station, Edinburgh, 
which was removed early in the war as a precautionary 
measure. The roof has an area of 47,000 sq. yards 
and the glass was removed from 30,000 sq. yards, felt 
and other roofing material being substituted. It is 
estimated that the contract for the replacement of the 
glass will take about two years to complete. 





ELECTRICAL EQUIPMENT FOR MacHine Toois.—The 
Control of Machine Tools (Electrical Equipment) (No. 2) 
Order (8.R. and O. 1946, No. 207, price 1d.), which came 
into force on February 25, amends the (No. 1) Order, 
introduced in 1941 to safeguard the supply of electrical 
equipment for machine tools. The new Order removes 


Fie. 19. Tursixe Rotor wits BLaDEs FoR 


Vortex Fiow. 


such equipment and on the requirements which buyers 
may impose. 





GLassworkKs ExTEeNsIons.—It is stated that Messrs. 
Chance Brothers, Limited, Smethwick, with the support 
of the Ministry of Works, are proceeding with the build- 
ing of a complete new plant for the manufacture of 
wired and figured rolled glass required in ti 
with the re-equipment of factories and houses. It is 
expected that production will commence towards the 
end of April next. The new plant is to be mechanised so 
that from the time the raw materials are charged into 
the furnace until the glass is cut and crated for dispatch 
no manual handling will be necessary. The firm is also 
constructing a new plant for manufacturing lighting 
glassware, a large proportion of which was imported 








certain restrictions on the manufacture and supply of 


before the war. 


TURBINE. 





oe “ENGINEERING” 
Sea level cycle. 


Assumptions :—Compressor efficiency, 70 per cent. 
Turbine efficiency, 70 per cent. 
Axial velocity at turbine 

1,020 ft. per second. 
Efficiency of final expansion, 99 per cent. 
Weight of air, 26 Ib. per seccnd. 
Weight of fuel, 0-3635 Ib. per second. 

y = 1-4 for compression = 1-379 for 
expansion. 

Ky = 0-24 for compression = 0-25 for 
combustion and expansion. 

Static thrust, 1,240 Ib. 


THE WHITTLE JET-PROPULSION 
GAS TURBINE.* 


By Are Commopore F. Wurtz, C.B.E., M.A. 


(Continued from page 216.) 


THE main aims of the reconstruction were to obtain a 
single straight combustion chamber and to provide a 
much improved diffuser system for the blower. In 
particular, complete symmetry about the axis was 
aimed at. Features of the new arrangement are shown 
in Figs. 15 and 17, and are further amplified by 
Figs. 16, 18 and 19, on this page. It should be noted 
especially that the flow through the turbine was re- 
versed and that we hoped to get a certain degree of 
heat exchange by passing the ten exhaust pipes through 
the annular s between the outer casing and the 
combustion tube. We used as much as possible of the 
original engine because we could not afford to do any- 
thing else. The same compressor casing was used with 
the scroll machined off and replaced by ten fabricated 
discharge pipes (Fig. 18). I have no doubt now that it 
would have been cheaper and quicker to have had a 
new blower casing. 

We had decided to use the “‘ Primus ”’ principle for 
combustion, and while the reconstruction was pro- 
ceeding we carried out a further series of tests on com- 
bustion chambers at the British Thomson-Houston 
factory, once more with the assistance of Mr. Laidlaw. 
Many arrangements were tried before we decided to 
proceed with one having a vaporising coil with a cluster 
of ten vapour nozzles injecting upstream towards the 
mouth of the flame tube. The primary air entered the 
flame tube through two concentric rings of swirl vanes 
of opposite hand. Excess air entered the flame tube 
through a system of holes in its side. There was 
another important difference in the turbine design, 


exhaust, 


apart from the fact that the direction of flow through it 


had been reversed. Hitherto I had left the detail 
design of the turbine blades almost entirely to the 
British Thomson-Houston engineers but now, by a 
strange chance, I discovered that there was a funda- 
mental difference between my ideas and those of the 
steam-turbine world in general. 

I have already said that the original bladeless turbine 
nozzle scroll was intended by me to provide a rotating 
annular flow of constant angular momentum. I be- 
lieved that this was the effect aimed at in any case in 
normal practice. Working from first principles, I had 
taken it for granted that it was well known that, in 
theory at least, the ideal flow from a complete nozzle 
ring should be one of constant angular momentum. I 
was astounded to find that, on the contrary, it was the 
general practice to assume that the flow from a turbine 
nozzle ring was considered to be a series of straight jets 
of substantially constant velocity 0, meng M 
discovery of this difference in outlook made muc 
clearer to me why there had been so much argument 
over the original nozzle scroll. 

It ap , therefore, that the blades of the first 
turbine been provided with angles based on stan- 
dard practice ; me | that, though they had a substantial 
twist, this was only to allow for the radial variation of 


* The first James Clayton Lecture, deiivered at a 
meeting of the Institution of Mechanica} Engineers, held 
in London on October 5, 1945. Abridged. 
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blade speed. I therefore took care to ensure that the 
nozzle and turbine blades used in the second model 
were designed to conform to a flow of constant angular 
momentum from the nozzle ring. This meant that there 
was about twice as much twist on the blades as there 
was before. I do not want to elaborate on this very 
important point ; it will suffice to say that the concept 
of vortex flow is now fairly well established and it has 
remained the foundation of Power Jets’ practice in 
turbine design. I pare enw found that the i- 
neers of the Royal Aircraft Establishment had a y 
accepted this concept, and there is now evidence that 
more than one turbine firm was thinking similarly at 
that time. In the redesign of the engine, the design 
assumptions were substantially modified. A blower 
efficiency of 70 per cent. was now assumed, and the 
revised pressure-volume diagram is shown in Fig. 17, 
page 237. The revised figure for the thrust was 
1,340 Ib. at full speed. 

All further testing was done at the Ladywood Works, 
at Lutterworth, though Power Jets, Limited, continued 
to rely on the British Thomson-Houston Company to 
a very large extent for labour and modifications. I 
frequently drove over to the British Thomson-Houston 
factory to collect test hands, fitters, sheetmetal workers, 
etc., as the situation required from time to time (though 
by now Power Jets, Limited, employed an assistant 
engineer and a watchman). We were now using a 
10-h.p. motor-car engine as starter motor, which was 
mounted on the trailer complete with its own radiator, 
petrol tank, etc. Only nine test runs were made on 
the second model of the experimental engine, because 
the ninth test was brought to an end by a turbine 
failure which caused fairly extensive damage. For eight 
of these test runs the speed never exceeded about 
8,500 r.p.m , but in the last run of the series a speed of 
13,000 r.p.m. was maintained for half an hour, at the 
end of which the failure occurred. A thrust of 480 lb. 
was recorded. 

Many troubles were encountered, many of them due 
to defects in the fuel system. There were failures of 
the separately-driven fuel pump, hunting due to faulty 
relief and control valves, etc., but the main trouble 
was due to a serious fault in the design for which I 
was wholly to blame. The nozzle-ring assembly was 
not adequately supported against the difference of 
pressure between the combustion chamber and the 
turbine housing, and, though modifications to stiffen 
it were made in the course of the tests, these were 
inadequate, and when the engine was dismantled after 
the turbine failure it was found that the nozzle assembly 
had rubbed very heavily on the turbine wheel at the 
blade roots. It was thought at first that the blade 
failure was due to the heavy rub, but subsequent 
examination of the blades led to the conclusion that 
they had been subjected to very uneven gas tempera- 
ture, of such a nature that there was a narrow annular 
belt of extremely hot gas impinging on the blades at 
the point of failure, and that the failure was therefore 
due to the = stress combined with excessive 
temperature. Until this uneven temperature distri- 
bution became evident, the combustion had seemed 
to be fairly satisfactory. The flame never appeared 
to be more than about 2 ft. long, and combustion 
seemed to be complete; but it was now evident that 
the mixing of cool secondary air and hot combustion 
products was very inadequate. Apart from a con- 
siderable amount of secondary damage resulting from 
this failure, it was also found that there were a large 
number of cracks in the buttress ribs of the impeller 
blades. 

Another major change in the arrangement of the 
engine was decided upon. This was, in many ways, a* 
compromise between the two arrangements already 
tried. The main feature was the use of multiple com- 
bustion chambers. The general design of the engine 
is shown in Fig. 20, and also in Figs. 21 and 22, on this 
page. The compressor remained the same as in the 
second model, except that the impeller was modified 
by machining away the cracked buttress ribs and 
by thinning off the blades. Once more we were 
being penny wise and pound foolish. Each of the 
ten combustion chambers was basically similar to 
the one combustion chamber of the second edition, 
but approximately 1 : +/10 times the size. The counter- 
flow arrangement was preserved because, by this means, 
the outer casings were insulated against high tempera- 
tures by relatively cool air from the blower, serious 
modifications to the rotor assembly were avoided, and 
a number of expansion and assembly problems were 
avoided. An important feature of the combustion- 
chamber arrangement was the provision of inter- 
connecting ducts between both the air casings and the 
flame tubes. The main purpose of these was to make 
it possible to light up all combustion chambers by 
providing ignition in one only. It was also hoped at 
that time that they would act to some extent as pressure 
balancers. The turbine design remained, in principle, 
the same as in the second model, but, of course, the 
direction of flow was reversed. The exhaust assembly 





of the first model was brought back into use with (at 
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VAPORISER WITH FLAME TUBE. 


the beginning of testing) a be gee mounted within it. | 
Testing began at the end of October, 1938, and 
continued with increasing intensity until the engine 
was wrecked by the failure of the turbine disc in 
February, 1941. Practically the whole of the testing 
was dominated by the combustion problem. Not only 
were a great many combustion modifications tested in 
the engine, but these were supplemented by a much 
greater number of rig tests which took place in parallel, 
at first (as before) on the premises of the British 
Thomson-Houston Company and later at the Ladywood 
Works at Lutterworth. For two years, we struggled 
with a combustion system based upon the pre-vaporisa- 
tion of the fuel, but eventually had to abandon it. I 
cannot possibly give an adequate picture of that heart- 
breaking period. What I have to say below is a bare 
outline only. 

We began with a coil-type vaporiser mounted in the 
exhaust pipe. The vapour was led to a cluster of 
vapour nozzles in each combustion chamber. Each 
combustion chamber was provided with a pilot jet of 
atomised-spray type for the initial heating of the 
vaporiser. However, it was soon found that to obtain 
the necessary amount of heating surface resulted in a 
serious restriction in the exhaust, and we were forced 
to fit each combustion chamber with its own vaporiser. 
The effort directed to the combustion problem grew 
steadily in intensity until by August, 1940, four com- 
bustion rigs were in operation at Ladywood. Our 
efforts fell under the main heads of tests of many 
different types of vaporiser; modifications to the 
flame tubes; modifications to the baffle system ; 
and modifications to the position and direction of 
spray of the vapour nozzles. To give an idea-of the 
rate at which changes were being made, even in the 
early part of the testing, it is sufficient if I tell you 
that in January, 1939, ten types of vaporiser were tried 
in the combustion rig, also nine flame tube modifica- 
tions. These were by no means the only changes tried. 

A factor which dominated the testing for a very 
long time was that seemingly good results achieved on 
the combustion test rig could not be repeated in the 
engine. For some time, we attributed this to the fact 
that the combustion test rigs ran at, substantially, 
atmospheric pressure, whereas in the engine the 
pressure was much higher, and so was the temperature 
of the air entering the combustion chamber. The need 
for a high-pressure combustion test rig was ultimately 
met when the Ministry of Aircraft Production made 
arrangements by which we were able to do combustion 
experiments with an air supply from a large compressor 
used in the construction-of the Dartford tunnel. This 
testing was done at Dartford. These experiments 
confirmed the results in the low-pressure rigs rather 
than in the engine, so that for some time we were 
still left with the problem of why the combustion in 
the engine was so much worse than it was in rig tests. 

We now have a fairly clear idea of the reasons for the 
difference. I summarise them as follows. (1) We now 
know that the combustion problem is very largely an 
aerodynamic one, and, despite the fact that, on rig 
tests, we endeavoured to simulate the ducting from the 
compressor to the combustion chamber, the’ way in 
which the air flowed into the combustion chamber in 
the engine was not reproduced on the rigs sufficiently 
closely. (2) Small differences as between a given com- 
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bustion chamber in the engine and on the rigs were 
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having a much greater effect on combustion behaviour 
than we realised. (3) Lack of accuracy in manufacture 
and distortion in service caused differences in the com- 
bustion behaviour of the different combustion chambers 
of the engine, also to a much greater degree than we 
realised. This factor was, of course, aggravated as 
lack of uniformity increased through distortion and 
repeated modification. 

The troubles we encountered from time to time were 
severe surging in the fuel system; severe out-of- 
balance in the fuel flow to each of the ten vaporisers ; 
blockage of the vaporisers and vapour nozzles with 
carbon ; local overheating and burning of the vapori- 
sers; local overheating of the casings through bad 
temperature distribution ; and heavy deposits of carbon 
in the flame tube. 

The burning-out of the vaporisers and blocking of the 
vapour nozzles was very unsystematic. We would, for 
example, find L cactiany all the vapour nozzles blocked 
in one combustion chamber, while in another none would 
be blocked. Some of the vaporisers had a life of about 
half an hour only; others would last much longer. 
About 31 different types of vaporiser were tested in 
the rigs, many of them with several sub-variations, 
and nine of these types were tried in the engine. The 
last of the vaporiser types is illustrated in Fig. 23, on 
this page. This was the most successful, and with it 
we were able tu get the engine nearly up to its design 
speed, but it suffered from the troubles of the earlier 
types in lesser degree. A good deal of the trouble with 
the vaporisers was attributed to the “ cracking” of 
the fuel, and we tried to overcome this by using different 
fuels. In this we received advice and assistance from 
the Asiatic Petroleum Company, who were very helpful 
in making special fuels available. 

It became clear from rig tests that a factor contribut- 
ing to local overheating of the vaporisers and to bad 
temperature distribution of the gases at the discharge of 
the combustion chamber, was the very poor distribution 
of the air flow into the combustion chamber .The bad 
temperature distribution was serious from the turbine 
point of view, because almost invariably the hotter 
gases passed through the roots of the turbine blades. 
Many attempts were made to rectify this by fitting 
various kinds of baffles between the flame tube and the 
outer casing and at other places in the path of the air 
flow into the flame tube. Innumerable alterations 
were also made in the number and distribution of the 
secondary air holes in the wall of the flame tubes. The 
flame tube shown in Fig. 23 is typical of the type used 
throughout this phase of the testing. The system of 
swirl vanes through which the primary air entered the 
combustion chamber remained substantially unchanged. 
It consisted of two concentric rings of swirl vanes of 
opposite hand, the vapour nozzles being set to inject 
approximately along the ate of separation of the 

itely rotating streams of primary air. 

ig emg Rane in the fuel lines were made. We tried 
different types of fuel pump, different types of: relief 
valves, control valves, etc. Frequently we were in 
trouble with dirty fuel pest foreign matter getting 
into the’ fuel line du modifications. For a large 
proportion of the testing the fuel on fie not mounted 
on the engine, but was driven 





y a separate electric | - 


motor ; but it was subsequently mounted on the engine 
without producing any abnormal features. Among the 
more important modifications to the fuel line were the 
introduction of an air bottle to damp out pressure 
fluctuations and to provide initial ‘‘ boost pressure ’’ for 





starting. (This was later replaced by a Dowty accu- 
mulator, but the sch was eventually abandoned by 
Power Jets, Limited). In order to try to provide equal 


flow of fuel to each of the ten combustion chambers, a 
flow-balancing device was introduced into the fuel line. 
Fortunately the need to continue our struggle with 
this system of combustion disappeared in the autumn 
of 1940. Fora long time, Mr. I. Lubbock, of the Asiatic 
Petroleum Company, had been helping us by advice 
and by obtaining special fuels, etc., but at this stage in 
the development he did something much more impor- 
tant; he and members of his team produced a com- 
bustion chamber using atomised-spray injection and 
tested it at the Fulham Laboratory of the Asiatic 
Petroleum Company. The “Shell ” combustion cham- 
ber is shown in Fig. 24, and this was the starting 
int of a new phase in the development. Power 
ets, Limited, now commenced intensive development 
both on the controllable atomising burner and on the 
other features of the “Shell” combustion chamber. 
Of the several arrangements tried on the rigs and in 
the engine, the most successful (the one in use in the 
engine at the end of its life) is shown in Figs. 25 and 
26, on this page. 


(To be continued.) 





ERRATUM: The following footnote should have been 
printed under Fig. 4, in place of that which appears on 
page 213, ante. 

Sea level cycle. 
Assumptions :—Compressor efficiency, 80 per cent. 
Turbine efficiency, 70 per cent. 
Axial velocity at turbine exhaust, 800 ft, 
per second = 14 percent. of heat drop. 
Efficiency at final expansion, 97 per cent. 
Weight of air, 26 Ib. per second. 
Weight of fuel, 0-3635 Ib. per second = 
168 gallons per hour, approx. 
Power to drive compressor, 3,010 h.p. 
Static thrust, 1,389 Ib. 
Products of combustion, per second. 








N, = 19-963 lb. = 0-713 Ib. mol. 
O, = 4-763 ,, =0-149 __,, 
CO, = 1-122 ,, =0-0255 ,, 
H,O = 0°516 ,, = 0-°0286 ,, 
Total 26-364 ,, 0-9161 ,, 
Mean molecular weight = 28-78. 


Value of R (gas constant) = 96-5. 

y =.1-4 for compression and 1-379 for expansion. 

Ky = 0-24 for compression, and 0-25 for expansion and 
combustion. 

Latent heat of fuel, 75 C.H.U. per Ib. 

Calorific value, 10,500 C.H.U. per Ib. 




















Pressure, | Tempera-| vy, Velocity 
State Volume, 4 
Lb. ture, * | Ft. 
Point. 8q. ag deg. C.abs.| Cub. ft. sec. 

A 14-7 288-0 839-5 0 
B 64-6 439-5 118-0 ) 
c 64-6 477-5 128-2 200 
D 64-6 1,052-0 287-9 200 
E 23°45 795-8 600-0 2,400 

F after.reheat 23-45 836-7 631-0 900 
G 14:7 737-0 885-0 1,720 
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*“* ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 


PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 
The number of views nen Se Bo oe Dee 
is stated in each —_ where 


none is mentioned, 
Specification is not 
Where i are 


from abroad. 


inventions communicated the 
Names, etc., of the Communicators are given in italics. 


“Dice Sales Branch, "Sb," Southampion Buildings, 


-lane, London, W.C.2, price 18. each. 


c 
An may, at any time within months SS 
dale of the advertisement of the acceptance of a Complete N ‘\ . 
Specification, give a, ao mB Ones Z aN 
opposition Patent on any y 
grounds mentioned in the Acts. 4 N 
J 4) \ 
AGRICULTURAL APPLIANCES. iN 
572,186. Vibratory Sieve. Bryan Corcoran, Limited, 4 \ 
of Whitechapel, and G. E. Smith, of Whitechapel. (5 Figs.) IN 


December 3, 1943.—The invention is a self-cleaning sieve 
which is particularly useful for the sifting of materials 
such as grass seed, during the sifting of which the meshes 
of the sieve rapidly become clogged. The rectangular 
sieve frame has an upper wire sieve 2 of relatively coarse 
mesh for retaining the coarse waste and a lower sieve 3 of 
finer mesh which retains the clean grass seed and passes 
the fine dust and small seeds. There are separate outlets 
for the three constituents, the outlet 4 for the coarse 
waste and the outlet 5 for the clean grass seed both being 
at the tail end of the sieve frame and the outlet 6 for 
Below 
each of the sieves there is a wire grid 7, 8 bearing longi- 
tudinal and transverse partition strips which divide the 
spaces immediately below the sieves 2, 3 into rectangular 
compartments in which rubber balls are carried on the 
wire grids 7, 8 and are kept bouncing by the vibratory 
movement of the sieve frame in order to keep the sieves 


the fine dust and small seeds being at the side. 





clean and free from clogging. At the head end of the 
sieve frame, a pair of inverted plummer blocks fixed to 
the under surface of the imperforate bottom of the sieve 
frame carry eccentrics formed integrally with the main 
This shaft is mounted in fixed bear- 


horizontal shaft 15. 
ings below the sieve frame and is constantly rotated. 


At the discharge end of the frame, a strut 26 is hinged 
near each corner, each strut being adjustable in length 
Each of the 


and pivoted at its lower end to a bracket. 
brackets can be adjusted horizontally along a fixed rail 


by a handwheel 35. Thus, the pivots can be set vertically 
below the hinge points on the frame or to one or other 
A fairly precise adjustment of the position of 


side. 
the lower pivots is necessary to secure the best results 
when sifting any particular material, as that position 
controls the rate of travel of the material down the 
sieves. The best adjustment can readily be determined 
by trial when the machine is running. The setting is 
shown by an index on the side of the rail. (Sealed.) 


INTERNAL-COMBUSTION ENGINES. 


572,211. Lubricating Overhead-Valve Rockers. The 
Villiers Engineering Company, Limited, of Wolverhamp- 
ton, and F. Anstey, of Wolverhampton. (1 Fig.) 
November 15, 1943.—The invention is designed for use 
where two or more rockers of separate cylinders, carried 
in separate rocker boxes, are mounted on separate spindles 
which, although substantially in alignment, cannot be 
ensured to be accurately in line. Hence a single hollow 
spindle common to all the rockers, and carrying lubri- 
cating oil to them all, cannot be used. Two hollow spindles 
A, A! pass at their ends, as a driving fit, through bosses 
in two rocker boxes B, B!, bolted to the heads of two 
separate cylinders. The spindles are as closely aligned 
as possible. Between the inner ends of the hollow 
spindles is a packing washer C, and passing completely 
through both spindles, and projecting at both ends, is an 
oil-carrying tube D, which has an external diameter less 
than the internal diameters of the hollow spindles, so 
that an annular space is formed between them. On 
the two ends of the tube D are screwed caps d, d', with 
packing washers. A banjo F forms a connector for an 


oil pipe. Rockers G, G! are mounted on the hollow 
spindles. Oil] from the tube D can pass out through holes 
into the spindles, and then through holes in the spindles 
to the working surfaces of the rockers. When the parts 
have been assembled, the tightening up of eitHer of the 
cap nuts d, @ causes a complete oil seal at all the packing 
washers, and the joints so made are not affected by the 





line. 











SR Captive, 
ss 


er a 
ene 


\ 


oe 









date itself to their relative alignment. The need for a 
collar on one end of each hollow spindle is avoided, and 
they can be bored right through. (Sealed.) 


LIFTING AND HAULING APPLIANCES. 


572,019. Portable Conveyor. Fourways (Engineers), 
Limited, of London, and W. C. Fisher, of London. 
(6 Figs.) October 14, 1943.—The conveyor embodies a 
pair of booms, the conveyor bands consisting of slats 
and flights mounted on chain links, and is designed to 
relieve the pivot shafts for the booms of the additional 
load due to the driving torque for the chains without 
interrupting the main run of the belt. The frame is 
furnished with a pair of running wheels at one end 
(Fig. la) and a pair of castor wheels at the other (Fig. 1). 
Near the top of the frame are two shafts ¢, f, acting as 
pivots for the inner ends of two booms, g, h, respectively. 
Freely mounted on each shaft is a pair of pulleys sup- 
porting a pair of conveyor belt chains i. Each boom 














at its outer end carries a pair of idler sprockets adjustable 
to tension the chains and take up slack due to wear of 
the links. Connecting the pair of chains on each boom 
are hardwood slats, and, at intervals, slate n of increased 
height for facilitating handling boxes on the conveyor. 
Guide strips on the booms support the chains between 
the sprockets. The boom A is supported at any desired 
angle to the horizontal, from about 0 deg. to about 
25 deg. below, by a pair of telescopic struteo. Clamping 
screws on the struts enable them to be secured in position. 
The other boom g can be set between the limite of about 
40 deg. below and 30 deg. above the horizontal by means 
of a pair of wire ropes s connected to a winch having 
two winding drums carried on the conveyor frame. A 
pair of driving sprockets z about which the chains i 
lap approximately 180 deg., are driven by a small 
internal-combustion engine 7. Since the conveyor band 
always lies tangential to the peripheries of the pulleys 
on the shafts ¢, f, no change of tension of the band 
occurs on change in the angle of operation of either 
boom; thus the need for jockey pulleys is avoided. 





fact that the hollow spindles may not be accurately in 
The tube is free in the spindles and can accommo- 


———— 
é, f that are not employed in conveying the drive to 
conveyor band. The wide range of angular Settings 
the booms enables the conveyor to be employed fo , 
large variety of operations, including unloading trom 
barges resting below quay level. In order to enable 
the conveyor to be packed for transit, the booms 
detached by lifting the pivot shafts out of their Plummer 
blocks. The conveyor is thus readily dismantle into 
four unite consisting of the two booms, the con 
belt, and the frame including wheels, motor drive, ang 
boom-operating winch. (Sealed.) 


TEXTILE MACHINERY. 


572,109. Picker-Contro] Mechanism. Hindley Brother, 
Limited, of Nelson, and D. Walton, of Nelson. (2 Figs, 
November 8, 1943.—The mechanism is designed for Use 
in a change-box loom of the drop-box type and its objet 
is to provide a simple and efficient device which will giy. 
clearance between the shuttle tip and the picker whey 
the box is changing from one position to the other, ang 
will also prevent the picker from rebounding at the eng 
of ita return stroke, so dispensing with the jockey leather, 
jockey stick, bracket, bow leather and springs ordi. 
narily employed for this purpose. It also effects a saving 
in pickers, since it prevents friction with the picker 
during the box changes. A two-armed ever having 4 
long arm E and a short arm E! is pivoted on a bracket 
which is adjustable on the front of the sley B. The 
long arm E is cranked at E* to travel over a curved 
surface H which is normally held in the raised position 
by a spring and lies in the path of the picker C. The 
short arm E! is connected by a flexible strap K to a 














(572,109) 


pulley L free to rotate on a stud at the front of the 
sley. After passing over the pulley L, the strap K is 
connected to a pivoted arm N with its other end bearing 
on a cam on the bottom shaft Q of the loom. The short 
arm EF! is spring-loaded to keep it in the position shown. 
When the loom is running, a rocking motion is given to 
the two-armed lever, with the result that its cranked 
end travels over the surface H end engages the picker C, 
pushing it back to the outer end of its stroke. During 
this movement, the picker temporarily depresses the 
curved surface H, which then rises and prevents the 
picker from rebounding. The return movement of the 
lever is effected by the spring. The mechanism works 
in time with the box-change mechanism, so that the 
two-armed lever moves the picker to a position in which 
it will be quite clear of the shuttle tips as they commence 
their transverse travel relatively to the picker on the 
initial changing movement of the box. (Sealed.) 


MISCELLANEOUS. 


572,254. Roller-Bearing Cages. The Hoffmann Manu- 
facturing Company, Limited, of Chelmsford, and A. K. 
Brown, of Chelmsford. (1 Fig.) January 27, 1944.— 
The invention is a method of forming the recesses in 
the walls of the spacers separating the rings of solid 
one-piece cages for roller bearings, the gaps between 
the spacers forming pockets for the rollers. Spacers a 
are equidistantly spaced around the circumference of 
the annular plate b, two of these plates being connected 





together by them, and the pockets between adjacent 
spacers accommodating the rollers. In their original 
form the spacers have plane wall surfaces, but these 
walls are subsequently recessed to produce the concave 
form shown at a'. This curvature is obtained by means 
of a tool having two limbs d and d', which are inserted 
into two adjacent pockets. The end of each limb is 
convex and when they are pressed together they form 





Furthermore, the weight of the booms is taken by shafts 


the required recesses in the walls of the spacer. (Accepted 
September 28, 1945.) 
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SIMPLE EXTENSOMETER 
FOR PLASTICS. 
By Dr. A. D. Ross, A.M.Inst.C.E. 


For a series of tests at room temperature on the 
elastic and creep properties of phenolic and acrylic 
resins, although a variety of marketed extensometers 
was available, the need was felt for an instrument 
with a range sufficient to record the large deforma- 
tions exhibited by the plastics. For example, a 
Huggenberger strain gauge with the minimum gauge 
length of 1 in., will record, without resetting, a 
maximum strain of about 17 x 10-‘, which is 

te for the whole elastic range of mild steel. 
With a plastic, however, this strain may correspond 
to a stress of perhaps 800 Ib. per square inch. The 
elastic modulus of the materials examined varied 
from 0°37 x 10° to 1-7 x 10° lb. per square inch, 
and it was desired to employ stresses of up to 8,000 Ib. 
per square inch, resulting in strains too great to be 
recorded conveniently by an extensometer designed 
for use with structural metals. Accordingly, the 
simple instrument now described was constructed 


Fig.1. 





steel and small differences in the designed dimen- 
sions. With this magnification ratio and a gauge 
length of 3 in., one division of the dial 
to a strain of 5-48 x 10-5. It is quite possible to 
read the dial, by estimation, to 0-2 of a division, 
thus recording strains of 1-1 x 10-*, which is amply 
sensitive for plastic materials, particularly at high 
stresses. An important feature is the adjusting 
screw and locknut (Fig. 1), by which the deflected 
position of the plunger of the gauge can be altered 
to suit a tensile or a compressive test before the 
load is applied. An additional convenience is 
provided by the dial gauge, the face of which can 
be rotated and locked with the pointer at zero 
reading at the commencement of a test. To 
facilitate the attachment of the instrument to a 
specimen and to ensure that the arms are initially 
parallel—thus making the gauge length 3 in.—a 
locking bar was made from steel plate with slots at 
3 in. centres to fit over the arms and maintain them 
in the correct position initially. After setting up, 
the locking bar is removed before making the zero 
adjustment. 

A strip of spring steel, Fig. 3, is employed for 


Fig.3. 
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and, while no novel principle is involved, the 
practical details may be of some interest. 

Since the time-rate of increase of strain in some 
of the plastics is considerable, it was felt desirable 
to avoid the use of telescopes and microscopes and 
to adopt a method of direct visual reading so that 
observations could be made without the loss of time 
involved in focusing and eye accommodation. 
Although loads were applied through the correctly- 
aligned grips of a single-lever vertical testing 
machine, it was deemed essential to have four-point 
attachment, two on opposite sides of the specimen, 
to allow for a non-uniform distribution of stress 
across the cross section. This feature was consi- 
dered even more essential for compressive teste 
because of the inherent difficulty of applying truly 
axial loads. 

Figs. 1, 2 and 3 show the instrument, which is a 
simple lever device by which the deformation 
within the gauge length is amplified and recorded 
on @ dial gauge reading to 0-001 in. The approxi- 
mate magnification ratio is 6-2, this figure being 
dictated by the di clearance in the testing 
machine which restricted the length of the levers. 
The instrument was calibrated on a §-in. diameter 
bar of mild steel, and by comparison with other 
ap, ng The actual lever ratio was found 

‘08, the discrepancy being due to the uncer- 
tain effect of the thickness of the strip of spring 
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the link of fixed length to avoid the difficulties of 
accurately-fitted pin connections. When the speci- 
men is stressed, the rotation of the lever arms will 
cause the spring to bend to a circular arc, thus 
introducing an error. This error, however, is very 
small. The dial gauge has a range of 0-25 in., 

ing to the large strain of 0-0137, and if 
it is assumed that the arms are initially parallel 
and that the maximum range of deformation takes 
place, the angle 2 0, between the arms is then 
approximately 0-052 radian. Letting R ‘be the 
radius of the bent spring, the curved length of arc 
2 R @ is equal to the original straight length of 3 in. 
gauge. In the flexed condition, the effective length 
between the points of attachment is the chord 
length 2 Rain 6. 


Expanding : 

q -  @ 

sin 9 = °-HRtHT a aph 40 hye" 
Taking the first two terms : 


chord length = 2 R 0 {1-7} 


= 2R6 {1 —0-00011}. 


Thus the maximum error in assuming the chord 
length to be constant and equal to the gauge length 





is about 1 part in 9,000, which is deemed unim- 
portant for the present purpose. It is clear also 


the point of contact between the plunger of 
dial gauge and the contact platen will vary 
in position when the specimen is stressed, but the 
resulting error is very small. 

With the instrument as constructed, it was found 
convenient to introduce a light wire stay, shown 
dotted in Fig. 1, to avoid the flexure of the spring 
to a reversed curve due to the weight of the arms 
and dial gauge. The necessity for this depends, 
of course, on the stiffness of the spring, the length 
of the arms, and the weight of the component parts. 
In use, the instrument has proved satisfactory. 
With the clear open scale of the gauge, observation 
of deformation is made rapidly and with certitude. 
Very little ‘‘ stickiness’ is evident. For example, 
delayed elastic movement and cold flow are visibly 
evidenced by the smooth continuous movement 
of the pointer of the dial. A small oscillation of the 
steelyard of the testing machine is accompanied 
by a synchronous oscillation of the needle, indicating 
that the response of the instrument to strain in 
the specimen is rapid and sensitive. 

A possible improvement in the design would 
be the provision of open U-yokes instead of annular 
ones, which would allow the fitting of the instrument 
to the specimen already in position in the testing 
machine. Furthermore, by a suitable choice of 
lever ratio, adjusted as required by the introduction 
of packing under the spring, the dial reading could 
be made a simple multiple of the strain, thus increas- 
ing the convenience of the instrument. 


that 
the 





THE EFFECT OF 
OBSTRUCTIONS IN TIDAL 
ESTUARIES. 


By A. M. BINNIE. 

MopEL experiments made by Gibson* revealed 
that the insertion of obstructions, such as bridge 
piers of elliptic section, across a tidal estuary, 
caused an increase in the tidal range at the top of 
the estuary. The increase was found to continue 
until a large proportion of the waterway was 
blocked. The former result, which at first sight is 
surprising, was received with some scepticism, 
but it has since been supported in general terms 
by Allen and Matheson,t who drew attention to 
Lamb and Cook’s work{ on free oscillations of 
water in a tank impeded by obstacles. In this note, 
the analysis is extended to cover tidal oscillations, 
and it is shown to give confirmation of Gibson’s 
results. Although bridge piers in a real estuary 
are usually too small to have a noticeable effect 
upon the tides at the top of the estuary, it seems 
of importance to demonstrate the agreement 
between experiment and theory, because Gibson’s 
results were found so une: that doubt was 
cast on the validity of using models to predict 
the behaviour of actual estuaries. 

The motion is assumed to be small and friction- 
less, but it is reasonable to suppose that the theoreti - 
cal results will be merely modified, not vitiated, by 
the existence of friction and relatively large dis- 
placements. River flow will be i . We 
consider first a straight estuary of length / with a 
uniform cross-section, the undisturbed 
depth being A. A periodic tide 

Y = H cos (ct + e€) ; . 
is maintained in the sea. Then, as is shown by 
Lamb§, the tide in the estuary is given by 





1 = HEE cos (ot + 0), . (2) 
where 
o 
B=, (3) 


and the horizontal distance z is measured from the 
top of the estuary. Hence the ratio R of the tide 
at the top of the estuary to that in the sea is 

1 


a ‘ . (4) 





* Gibson, Ji. Inst. C.E. (i) 1938, March, page 210 ; 
(ii) October, page 495. 

+ Jl. Inst.C.E., 1940, December, page 110. 

t Phil. Mag. (6) vol. 20, page 303(1910). Fora sum- 
mary, see Lamb “ Hydrodynamics,” 6th edition, page 
441 (1932). 





§ loc. cit., page 267. 
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Several points of interest emerge from these expres- 
sions. If kl is small, the tide is nearly the same 
over the whole estuary. For values of k/ in the 
neighbourhood of 
a Se 
7 
etc., we see from Fig. 1 that very | values of R 
will occur due to synchronism with the natural 
period of the estuary. Should the estuary be 
deepened, thus decreasing k, R would not necessarily 
be decreased. For if the original value of kl is 
given by A in Fig. 1, and deepening moves it to B, 
R would be increased, but a change from C to D 
would lead to a fall in R because it would involve 
a further departure from resonant conditions. 
In like manner, the effect of altering the length 
of the estuary depends on the original and final 
values of cos kl. However, outside a laboratory 
it is improbable that a state of synchronism will be 
encountered, for with a 12-hour tide the shortest 
critical length of a channel 30 ft. deep is about 
64 miles, and, if owing to some natural convulsion 
@ resonant estuary were in fact suddenly brought 
into existence, it would speedily be eroded into a 
non-resonant form. We conclude that the impor- 
tant part of the curve is the region near P and that 
lengthening the channel will usually increase R. 
Now Lamb and Cook investigated theoretically 
the effect on free oscillations of inserting a row of 
equally-spaced cylindrical obstacles with their 
generators vertical across the middle of a long 
tank. They found that the consequence 
of the obstacles was a virtual increase in the length 
of the tank by an amount a. The analysis considers 
N equal obstacles in a tank of width Na, the 
cross-section of the obstacles being the oval curve 


2a2x 


iil : ~ con 27 m 2ary 


- > oe (5) 
where x and y are measured along and across the 
tank respectively. The semi-diameters of the 
curve parallel to the z and y axes are given by 


(6) 
and 


y tan — = oy . . . (7) 
Thus different values of a lead to different shapes and 
sizes of obstacle. However, for a considerable 
range of a, the shape of the obstacles is very nearly 


circular. If in (7) we put += 0-250, we find 
= = % and then from (6) a= 0-254. Thus, even 
for this somewhat extreme case where the obstruc- 
tion amounts to 50 per cent. of the width of the 
tank, the diameters are almost equal. Obstacles 
no greater than this can therefore be regarded as 
circles of radius 6, and a may then be determined 
from (7), written in the form 


a= 2btan 2. ; ; . (8) 


This result was confirmed by experiments with 
water about 8 in. deep in a tank 5 ft. long and 8-95 in. 
wide. 

The modification of Lamb and Cook’s theory in 
order to make it applicable to a tidal oscillation is 
set out in the appendix. It is there shown that the 
approximate effect of the obstacles, if placed near 


the mouth of the estuary, is also an increase a}. 


in the virtual length of the estuary. To obtain an 
idea of the order of magnitude of this correction 
we will take the case / = 52 in., a = 6 in., h = 
1-86 in., o = 0-30 radian per second. On substitu- 
tion in (3) and (4) it is found that k 1 = 0-582 and 
R = 1-197. Thus the working position is at C in 
Fig. 1, and a moderate increase in / will cause an 
increase in R. Now suppose that a row of circular 
piers of radius ja is added, giving a 50 per cent. 
obstruction. From (8) it appears that a = 3 in., 
therefore the effective length of the estuary is 
increased to 55 in., kl to 0-616, and R to 1-225. 
The same correction for the piers can evidently 
be applied without serious error to an estuary 
triangular in plan and uniformly deep, provided that 
the convergence of the vertical walls is small. The 
response of an unobstructed estuary of this form to a 
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tide in the aon given by (1) is proved by Lamb* to| 


Ls Jo (kx) 
1= BD 


Hence R is now given by 


.cos(ot+e) . . (9) 


1 

R= se ae 
and its variation is indicated-in Fig. 1. As a 
numerical example we will employ the same figures 
as before, a now being taken as the width at the 
obstruction. These values are those used in Gib- 
son’s second model.t This, however, was fitted with 
a basin at the top end, which obviously caused a 
considerable alteration in the tide there, and the 
obstruction was not very close to the mouth. From 
(10) we find that R = 1-090, and for thie obstructed 
estuary this is raised to 1-102. Thus again the 
working conditions are such that a small increase 
in the effective length of the estuary involves a 
small increase in R. 

It is clear that the value of a for elliptical cylinders, 
although seemingly incalculable by classical 
methods, is positive and of the same order of mag- 
nitude as that obtained from (8). Therefore, under 
the conditions described above, the value of R would 
be slightly raised by an obstruction of this shape, 
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and this conclusion is in conformity with the general 
trend of Gibson’s experiments. Friction probably 
accounts for his observation that the values of R 
diminished when the obstruction was very great. 


APPENDIX. 
Extension of Lamb and Cook’s Theory. 

As Lamb and Cook remark, it is necessary that 
the obstacles should be disposed with the proper 
degree of symmetry, and in their work these were 
considered as occupying a position halfway along 
the tank. For a tidal oscillation in a uniform 
rectangular estuary we consider the arrangement 
shown in plan in Fig. 2, the origin being placed at 
the top of the estuary. The distance of the obstacle 
from the mouth is 1 — d, which in the final stage of 
the analysis will be taken as zero. 

The general expression for the velocity potential ¢ 
is 

$= ¢, sin (ot + «), ; > ne 

where ¢, is a different function of x in different 
parts of the estuary. We imagine two planes 
z= (d+ 2’), x = (d — 2’) to be drawn such that 
x’ is moderately large compared with the horizontal 
dimensions of the obstacle but small compared with 
the dimensions of the estuary. Outside the region 
bounded by these planes ¢, is given by 


oo tg, =0, | 


so that for the open part of the estuary, i.e., for 
x > (d + 2’), we may take 
¢, = Asinkx + Beos ka, . (iii) 


* Lamb, loc. cit., page 275. 








t Gibson, loc. cit. (i) page 223, Fig. 7. 
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while for z < a — 2’), the closed part, 
¢, = Csink x + 'D cos kx. - (iv) 


At z= 0, the horizontal velocity — os i8 zero, 


therefore 
C=0. . P (v) 
In the region between the two planes k may be 
taken as zero. Here the problem is the same ag 
that of the flow of electricity through a conducting 
bar, having the same form as the water and contain, 
ing a hole identical with the obstacle. Now the 
current density over the two planes is the same, 
hence 
A-cos k (d +- 2’) — Bsin k (d + 2’) 
= — Dsink(d—v’). (vi) 
If the resistance between the planes is equivalent 
to that of a length (2x’ + a) of unperforated bar of 
the same section, we may express the fact that the 
difference of potential between the planes is equal 
to the product of the resistance and the current 
density in the form 
Asin k(d + 2’) + Boos k(d + 2’) — Deosk (d — 2) 
= — (22 +a)kDsink(d— 2’). (vii) 
Then, since kr’ and ka are small quantities, the 
combination of (vi) and (vii) yields 
; = 2k2’ cost*tkd — kasin® kd, | 
and + (viii) 
4 = 1 — (22 + a) ksin kd cos ta.| 
The elevation 7 at any point is given by 
_18¢ 
wear 
hence the ratio R of the tide at the top of the estuary 
to that in the sea is found from (i), (iii) and (iv) to be 
D 
~ Asinkl+ Boos kl * 
Thus, employing (viii) and identifying d with /, we 
obtain after some reduction 
1 
~ eos k (I + a)’ 
which should be compared with (4). It appears, 
therefore, that the approximate effect of the 
obstacles is a virtual increase a in the length of the 
estuary. 

An argument leading to the same result may be 
based directly on Lamb and Cook’s conclusion. If 
their tank had been taken to be of length 2 J, and 
two equal obstacles had been placed on its longi- 
tudinal centre-line, one on each side of the middle 
and close to it, the effective length of the tank would 
have been increased approximately by 2a. This 
arrangement can be regarded as two estuaries of 
length J, placed back to back, each containing one 
obstacle near its mouth. We deduce that the 
length of both would virtually be increased by a. 


(ix) 


(x) 


(xi) 





THE DEVELOPMENT OF 
THE TORPEDO.—VII.* 


By CoMMANDER Peter BeTHELL, R.N. 
(Concluded from page 170.) 


ToRPEDO manufacture in the United States began 
with the production of the Howell flywheel type 
by the American Hotchkiss Company in the early 
‘nineties, and of the Whitehead by the Brooklyn 
firm of Messrs. Bliss and Williams—later E. W. Bliss 
and Company. The latter’s turbine-driven weapon 
was adopted exclusively in 1905, and production 
thereof was greatly during the Four Years’ 
War, much being undertaken by the old-established 
Naval Torpedo Station at Newport, R.I. The 
United States Navy torpedo-assembly plant at 
Alexandria, Va., with a planned capacity of between 
2,500 and 3,000 annually, was not completed, 
however, until 1919. Some time after the Armistice, 
the Bliss concern appears to have decided, very 
reasonably, that its original line—canning machinery 
—would sell more readily than infernal machines 
in a world made safe for democracy; and the 


* Parts I, II, III, IV, V and VI of this series appeared 
on pages 403 and 442, vol. 159, pages 4, 41, 301, 341, 365 








and 529, vol. 160, and pages 73, and 121, ante. 
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modern United States.Navy weapons are to Govern- 
ment designs. The 50 or so flush-decked 

made over to the Royal Navy by the United States 
in the dark days of 1940 were equipped, in the 
natural course, with Bliss-Leavitt models; but, at 
about the same time, the Bliss company undertook 
an Admiralty order to build a quantity of sub- 
marine torpedoes to the current British design— 
Whitworth threads and all. This contract was 
duly completed, and, though it need hardly be 
said that the weapons were of excellent quality, the 
achievement must, in all the circumstances, be 
regarded a8 & remarkable one.* An official state- 
ment made some months ago indicated that, at 
the outset of the Defence Programme, the United 
States Navy was supplied with torpedoes from a 
single plant—that at Newport, R.I.—of which the 
output was three weapons a day; but that, by 
June, 1943, six further plants were in production, 
five of these being commercially operated and the 
other being the Naval Torpedo Station at Alex- 
andria, Va. Later published information reveals 
that one of the commercial plants is operated by 
the Pontiac division of the General Motors Cor- 


jon. 

As it is not an Allied war aim to sink the majority 
of the world’s merchant tonnage, one might at first 
suppose that the torpedo production of the United 
Nations could be on a more modest scale than that 
demanded by the German strategy. There is reason 
to doubt this, however, since the British and Ameri- 
can habit of using the weapon as an air-borne one— 
a form of usage not practised intensively by the 
Germans—must yield opportunities for an extremely 
lavish expenditure. 

Very little has ever been published about British 
torpedo manufacture, and nothing at all since 
1939.¢ According to the Navy Estimates for that 
year, the Royal Naval Torpedo Factory at Greenock 
absorbed 60,6941, for salaries and a little more than 
eleven times that sum in wages; most of the latter 
going to hired labour, since only 220 workpeople were 
borne on the permanent establishment. The Super- 
intendent was an Engineer Captain, while the Chief 
Torpedo Development Officer was a retired executive 
Commander with a deputy, two assistants, and the 
dizzy salary of 1,105/. Persons then engaged in con- 
trolling the manufacture of cosmetics, or peddling 
the sales of patent medicines were, however, 
esteemed and paid far more highly, since those pur- 
suits are clearly of greater national importance. 
The same Estimates did not permit any clear idea 
being obtained of the scope of torpedo manufacture 
by the trade, since purchases of torpedoes, mines, 
depth charges, and paravanes, were lumped together 
under one heading at rather over two million pounds. 

A modern torpedo probably represents a manufac- 
turing problem broadly equivalent to that of a 
medium-calibre naval gun—say, 4-7 in., piece and 
breech mechanism, but not the mounting. Although 
there are wide and obvious differences, both weapons 
require for their construction large quantities of alloy 
steel and considerable forging and machining capa- 
city, as well as rigorous inspection, testing, and 
proof. A very rough estimate suggests a figure of 
some 5,000 man-hours to 10,000 man-hours per 
weapon; and, taking the mean figure, it appears 
that a programme of 10,000 torpedoes annually will 
absorb a labour force of about 25,000 persons, much 
of it skilled labour. That is not a staggering demand 
, make of any highly industrialised country in time 
Ol war. 

The writer has also attempted a parallel computa- 
tion based on the quoted figures for torpedo costs, 
but the latter vary considerably and it would be next 
to impossible to sort out the percentages representing 
on-costs and establishment charges. The Admiralty 
valuation of a 21-in. Mark IV torpedo in practice 





* This recalls the fact that, during the Great War, 
4 number of 4-in. quick-firing guns to the British design 
were made for the Royal Navy in Japanese arsenals. 

t The statistics of United Kingdom torpedo production 
were given in Command Paper 6564 (H.M. Stationery 
Office, November, 1944) as follows :— 

1939 (September to December) ase 362 
1940 é92 ees ate 939 
1941 1,929 
1942 3,896 
1943 mt ss 7,039 
1944 (January to June) 3,512 
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trim was 2,220]. in 1928, and in the same year the 
United States Navy Department quoted 14,000 dol- 
lars as the average current cost of a submarine’s 
torpedo in action trim. If it be supposed that 
quantity production halves the cost—a large assump- 
tion—the torpedo programme already taken as an 
example would represent an expenditure of between 
two and three times the wage-bill estimated therefor. 

At one time, of course, such labour was all skilled, 
and those, indeed, were the days. A few lads were 
kept to sweep the floor, make tea, and go out for the 
evening paper ; but the job was done by craftsmen 


with magic hands, who worked—not too ferociously | torpedo 


—with ancient tools and fixtures that you had to 
know the trick of, in old buildings made bright by 

’ calendars within and sweet peas without. 
That method produced munitions of superlative 
quality, but it. did not produce nearly enough for 
modern war, and, alas, we shall not see it again. 
The writer is just old enough to have seen W. G. 
Grace on the cricket field, and to have spent many 
hours discussing life—sometimes even mentioning 
the work in hand—with the craftsmen of a vanished 
age in a place not a hundred miles from the Plum- 
stead Gate; and is uncertain which memory he 
treasures more. VY 

Of the two classes of torpedo remaining to be dis- 
cussed, the dirigible weapon must be accounted an 
American invention. It will be recalled from the 
opening section that Engineer J. L. Lay, U.S.N., 
was the officer chiefly responsible for the develop- 
ment of spar torpedoes for use against the Con- 
federates. Lay retired from the Navy in 1865 and, 
about two years later, set to work on his Movable 
Torpedo Submarine, of which there appear to have 
been several versions. In principle, the weapon 
was an enlarged Whitehead, but its radial engine 
was driven by carbonic acid gas, stored liquid under 
pressure. A trailing cable led out through the 
exhaust pipe to the firing ship or station, and 
through this cable electrical impulses were passed 
to mechanisms for starting, stopping, and firing. 
It was also a: that guide rods to indicate the 
position of the torpedo could be put up and with- 
drawn by the same agency; and, as if that were 
not enough, the weapon was supposed to be capable 
of towing one or more dumb torpedoes, which it 
could be made to release and which were designed 
to explode when cast off. According to its specifica- 
tion, the Lay was an engine of formidable versatility, 
though it ran just awash and does not ever appear 
to have been controllable for depth, even nominally. 
It was 23 ft. long and 18 in. in diameter, weighed 
about 2,500 Ib., carried a 200-lb. charge, and was 
supposed to be capable of 16 knots to 4,000 yards. 
Most authorities, however, credit it with 12 knots 
only, and the author believes that this was the per- 
formance of the smaller model with 90 lb. of ex- 
plosive, which featured in the incidents to be 
described. 

Soon after the outbreak of war between Chile 
and Peru in 1879, the Peruvians began to receive 
consignments of Lay torpedoes ; and it is probable 
that the first attempt to use these was made on the 
night of July 16, when the Chilean battleship 


—— 


disgust with the weapons by having them buried 
in Iquique cemetery, where they were later exhumed 
by the Chileans. 

At the battle of Angamos, six weeks later, the 
Huascar was crippled by the fire of the Almirante 
Cochrane and Blanco Encalada, to whom she surren- 
dered after the death of the gallant Grau. She was 
refitted and re-armed at Valparaiso, and on January 
3, 1881, the Peruvians had a go at her with a Lay 
torpedo worked fromatug. Once again, the weapon 
refused to answer the controls, and the tug’s captain, 
losing heart, beached his ship and destroyed the 
. The prominence of the Huascar in these 
early torpedo affairs is a striking circumstance ; it 
will be recalled from a previous section that she 
had the honour of being the target for the first 
Whitehead ever fired in anger. 

Lay peddled his torpedo industriously around 
Europe and the Americas, and succeeded in selling 
the manufacturing rights to Russia and Turkey. 
In his native land, however, he sold only two 
torpedoes, since in the matter of recommending 
the purchase of unproved and fantastic weapons, 
the United States Navy Bureau of Ordnance was 
not noted for gullibility. 

The dirigible torpedo adopted in this country was 
the creation of Mr. Louis Brennan, a Melbourne 
watch-maker of Irish descent, whose invention was 
favourably reported on by the Commodore of the 
Australian Squadron about 1880. Mr. Brennan was 
invited to bring his to Britain, where it was 
seen to be suitable only for harbour defence, and as 
such was turned over to the War Office, which was 
then responsible for this function. In 1887, an 
exclusive purchase was made—not a very usual 
practice with inventions of this sort—the price paid 
being 110,000/., in addition to an annual retaining 
fee of 2,0001. for five years to the inventor. This 
torpedo contained two reels of 18-gauge steel wire, 
geared to contra-rotating propellers and made to 
revolve by hauling the wires on to drums driven by 
winding-engines in the shore station. It was steered 
by varying the rates of inhaul on the two wires, this 
action uncentreing a rudder control mounted on 
worms connected to the shaft of each reel. The 
depth mechanism, of orthodox type, worked the 
horizontal rudders directly, without an inter- 
mediary servomotor. The performance usually 
quoted is 3,000 yards at 20 knots, though the writer 
believes that 30 knots was achieved with the later 
installations ; the explosive charge was 200 Ib. of 
wet guncotton.* Compared with its contemporary 
torpedoes, the Brennan had fewer features inside it 
liable to go wrong; and (except at week-ends) the 
Submarine Mining branch of the Royal Engineers 
practised happily with it for some 20 years, at the 
entrances to most British naval ports. Mr. Brennan 
acted as Superintendent of the Brennan Torpedo 
Factory at Gillingham from 1887 to 1896, and as its 
consulting engineer until 1907. He will also be 
remembered for his remarkable work in connection 
with gyroscopically stabilised monorail cars. The 
C.B. awarded to him in 1892 was and is notable as 
one of the very few official honours conferred in this 
country on a person engaged in the development of 


Almirante Cochrane appears to have been narrowly | torped: 


missed outside Iquique. It also appears that the 
threat of these weapons was thereafter sufficient to 
render the Chilean blockade of that port ineffective 
after dark. Towards the end of August, the 
Peruvian. ironclad Huascar, commanded by Rear- 
Admiral Don Miguel Grau, entered Iquique and 
took on board two Lay torpedoes and a skilled 
operator. On the night of August 27, the Admiral 
brought the Huascar to within 200 yards of the 
Chilean corvette Abtao, lying outside Antofagasta, 
The range was not as close as Grau would have liked 
but the skilled man said it was quite close enough, 
and proceeded to do his piece. One of the tor- 
pedoes was discharged from the Huascar’s deck, 
but after running some distance it turned a semi- 
circle to port with matricidal intent. Efforts to 
stop it only succeeded in maddening it, and had not 
Lieut. Diez Canseco jumped overboard and de- 
flected it from its dangerous course, the Huascar 


would probably not have lived to be what she is | pelled 


to-day—one of the oldest and most historic war- 
ships in commission.* Admiral Grau signified his 








* Port guard-ship at Talcahuano. 


joes. 

Hudson Maxim’s dirigible torpedo, which ap- 
peared in America about 1885, was generally similar 
to the Brennan. Hudson Maxim was a brother of 
the better-known Hiram Maxim, of gun fame; in 
later years, he acted as explosives consultant to 
Messrs. E. W. Bliss and Company, devoting much 
time to the perfection of oxygen-bearing fuels, both 
solid and liquid, for torpedo propulsion. 

Another torpedo in this category was the Patrick, 
an enormous object some 40 ft. long, weighing the 
best part of three tons. It was supported by stays 
from a large copper float bedecked with flags, and 
was propelled by a six-cylinder engine driven by 
compressed carbon-dioxide gas, in the manner of the 
Lay ; control from the shore station was through an 
electric cable. It was capable of about 20 knots over 
a mile. The Sims-Edison, another large dirigible 
weapon, was also held up by a float ; but, as would 
be expected from its name, it was electrically pro- 
. This torpedo was tried by the Royal Navy 
in 1892, as also had been the Patrick; and one 


* The Brennan torpedo was described in a series of 
articles in this journal in 1887. 
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Sims-Edison was embarked in the auxiliary cruiser 
Andrada, fitted out by the Brazilian Government in 
the revolutionary war of 1893. As, however, there 
was nobody on board that understood it, the Sims- 
Edison never smelt battle. None of these dirigible 
torpedoes rides high in history, though they are of 
absorbing interest to students of bizarre munitions. 
The writer, a keen collector in this field, would be 
glad to learn more of the Halpine storage-battery 
torpedo, which was carried, along with the Zalinski 
dynamite gun, by the auxiliary cruiser Nictheroy in 
the same Brazilian conflict. Thorsten Nordenfelt’s 

dirigible torpedo has already been mentioned as the 
first of any kind to embody self-contained electric 


propulsion. 

The last type of torpedo to be considered is the 
submerged gun projectile. The only notable 
example in this class was the weapon developed by 
John Ericsson in conjunction with his friend, C. H. 
Delamater, who had built the engines for the famous 
Monitor—‘‘ my Monitor,” as Ericsson justly claimed 
her to be. With the design of this epoch-making 
warship to his credit—hull, engines, turret, gun- 

and all; and as the engineer chiefly 
responsible for introducing the screw’ for 
ion, Ericsson does not need to be judged 
by his “‘ submarine system,” which must be 
regarded as the child of an old man’s brain.*. He was 
nearly 80 when he developed it ; some further idea 
of the and of his powers may be gained 
by recalling that his locomotive “‘ Novelty” had 
been one of the five to survive the eliminating con- 
test in the Rainhill competition won by George 
Stephenson’s “‘ Rocket ” in 1829. 

Ericsson’s torpedo was a projectile of a diameter 
of 16 in. and rather more than 25 ft. long, weighing 
1,500 Ib., of which 300 Ib. constituted the explosive 
charge. It was fired from a smooth-bore under- 
water gun with a membrane of rubber sheet stretched 
across the muzzle, and derived directional stability 
from skewed tail vanes which imparted rotation 
about the longitudinal axis. The di was 
originally achieved by compressed air; but later, 
gunpowder was used, and, with a 12-lb. loading of 
this propellant, the projectile ranged 310 ft. with 
a time of flight of 3 seconds. It was really this 
inadequate range that told against the weapon, 
which, although purchased by the Peruvians in the 
war against Chile already mentioned, was never 
fired in anger. It was also tried in this country, 
and in America, where Ericsson built as a private 
venture a special torpedo-boat, the Destroyer, 
armed with a submerged gun and nine re-load pro- 
jectiles. The Chief of the U.S. Navy Bureau of 
Ordnance finally rejected this remarkable vessel 

* in 1881, and no more was heard of her until October, 
1893, when she was purchased by the Brazilian 
Government and re-named Piratiny; but by this 
time her powerful engines had decayed to such 
an extent that she was no longer effective. 

With this memory, the story is told. The writer 
has tried to give a connected account of the develop- 
ment of this formidable engine of war in its several 
versions, but makes no claim in respect of detailed 
accuracy or even com The subject is 
exceptionally badly documented; at least two 
official manuals which may not be quoted contain 
demonstrably gross errors in their accounts of the 
early history. In a country where so many libraries 
and museums are closed, or their contents dispersed 
and packed away “for the duration,” it would be 
difficult for even a leisured person to make the 
comprehensive searches for an adequate 
treatment of the subject. It is a striking fact, and 
one perhaps worth repeating, that no book ex- 
clusively devoted to torpedoes has ever been printed 
for public sale in Britain during the present century. 
A complete ignoramus dare not handle the subject ; 
and, as Lord Pembroke said of South Sea literature, 
“ those who know don’t write.” 

That quotation is particularly applicable to tor- 
pedo practitioners, who as a class are silent and 
retiring of a ruminative habit, addicted to 
dabbling quietly in oil, and to the conduct of 
ambitious and usually messy experiments. Their 


* The idea was not new. The first steam warship, 
Fulton’s Demologos, completed in 1815, had mounted 
two 100-ton Columbiad guns below the water-line, firing 
shot. 





Alma Mater is H.MS. Fora, the Navy’s senior 
torpedo school, whose motto “* Vernon Semper Vii 

has been notably fulfilled in the recent war. The 
alternative slogan “‘Swing it till Monday,” is a 
foul libel, but there is still « measure of truth in the 
unofficial motto, “‘ Switch on and chance it,” which 
derives from the torpedoman’s love of bold remedial | mac 
measures when dealing with the breakdown of 
electrical machinery in his care. If the present 


author had taken the smallest part in any useful | year, 


development described in these articles, he would 
not have written them at all ; it is perhaps significant 
that the last articles about the torpedo that appeared 
in this journal should have been by a writer who 
chose the pseudonym “ Guns.” 
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X.—Textite Macurinery. 

Durine the war, almost 90 per cent. of the capa- 
city of the British textile-machinery industry was 
engaged in the production of armaments, ranging 
from shells, bombs and land mines to bayonets, 
tank components, guns, mortars and anti-submarine 
devices. The production of many of these products 
continued to the very end of the war and, conse- 
quently, the reconversion of the textile-machinery 
industry began later and proceeded more slowly 
than that of many other sections of the engineering 
industry. When productive capacity and materials 
were released, a severe shortage of labour, especially 
foundry labour, further delayed the change-over to 
peace production. This wo Bris was all the more 
serious as the textile-machinery industry was 
designed to play a leading in the export drive. 
Prior to the war, about of the textile machinery 
produced in the United Kingdom was exported, 
and in peak years the percentage exported rose to 
more than 80 per cent. During the first four years 
of the war, exports declined to less than one-fifth 
of the 1938 volume, totalling 27,411 tons in 1941 
and 13,036 tons in 1943, as compared with 70,776 
tons in 1938. Exports of textile machinery from 
1938 to 1945 are set out in Table I, iy ope 

The fall in exports was smallest for parts and 
accessories required to maintain existing machines 
in production ; the export of bobbins, for instance 
declined only from 1,553 tons in 1938 to 1,309 tons 
in 1943, and rose to 1,782 tons in 1944. The greatest 
reductions took place in the export of hosiery and 
knitting machinery, which fell in 1944 to 44 tons, 
or 7 per cent. of the 1938 total. Large declines also 
took in the exports of printing and finishing 
machines, which fell to about one-eighth of the 1938 
level, and in spinning and t machinery. 

At the same time, there was a rise of about 300 per 
cent. in the average value per ton of exports between 
1938 and 1943, and the value of total exports of 
textile machinery was maintained fairly steadily 
at between one-half and two-thirds of the 1938 veins. 
The rise in value per ton was greatest in the case of 
looms, followed by machinery “for processes 

to weaving but subsequent te spinning 
and twi , and spinning and twisting machinery. 
The value per ton of hosiery and knitting machinery 
remained remarkably steady. After an initial fall 
from 831. per ton in 1938 to 671. per ton in 1941, it 
rose to 100/. per ton in 1944, only to fall below the 
1938 value to 691. per ton in 1945. This trend is 
especially in in view of the steady increase 
in the world market for this type of machinery before 
the war, the important share of the total market 
supplied by Germany, and the consequent oppor- 
tunity to British manufacturers to expand their 
exports substantially during the next few years. 

Table II, opposite, shows exports of textile 
machinery by countries. The most serious decline 
in the exports of textile machinery, apart from the 
cessation of shipments to Continental Europe, took 
place in exports to the important Latin-American 
market. Exports to Brazil and Argentina declined 
by more than 90 per cent. between yypivteanbaie, 

only some. 570 tons in 1944 
than 6,200 tons i in 1938. to India declined 
by more than two-thirds between 1938 and 1943, 
but recovered slightly in 1944 and 1945. Exports 





to Egypt, Canada and Australia declined seriously, 
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ni enti the United States, consisting 
| mainly of highly machinery, w: 
maintained, being greater in 1941, 1942, onde 
than in 1938. 


At the beginning of 1945, there was a heavy 

accumulation of unfulfilled orders for textjj, 
machinery, in addition to normal replacement, 

and the demand arising from new industrialisation 
overseas. Exports of textile machinery during the 
however, showed little improvement on the 
1944 level, and, during the last quarter of 1945, 
were at the rate of only 21,000 tons a year, which 
compares poorly with 14,322 tons in 1944 and 
71,000 tons in 1938. Only in the case of exports 
to the United States was the 1945 figure greater than 
that for 1938; in the case of other countries, the 
1945 exports showed only slight advances on the 
figures for 1944. Quarterly exports during 1945 
are set out in Table III, opposite. The figure for 
the third quarter was influenced by the holidays 
on the cessation of hostilities with Japan. 
the last of 1945, 5,345 tons of textile 
machinery, valued at 1,670,000/., were exported; 
this represented an increase of about 2,000 tons in 
weight and 430,000/. in value over the first quarter 
of the year. 

In the years the war, exports of textile 
machinery from the United Kingdom accounted 
for about 40 per cent. of the total exports from the 
six principal manufacturing countries. Germany 
and Japan were together responsible for about 
45 per cent., the United States, Switzerland and, 
to a lesser extent, France, sharing the remainder. 
Owing to the fact that plant for the production of 
textile machinery is comparatively easily converted 
to the making of armaments, it is unlikely that 
the ex-enemy countries will be allowed to build up 
oe manufacturing capacity ; also, the majority 

of German textile-machinery factories sustained 
heavy damage from air attack. British manufac- 
turers are likely, therefore, to be called on to 
fill a substantial part of the gap caused by the 
virtual elimination of export capacity on the part 
of Germany and Japan. In addition, they will 
have to provide for the normal replacements 
needed by former overseas customers whose accumu- 
lated replacement demand could not be satisfied 
during the war, and the new demand for textile 
machinery arising from the setting up of new textile 
mills overseas. 

It was reported during 1945 that some countries, 
for example, Brazil, had placed large orders for 
textile machinery in the United States, and that 
others, notably India and Portugal, had attempted 
to do sd. American manufacturers, however, like 
their British competitors, are quoting extended 
delivery dates because of the heavy home demand 
for new machinery in the United States. Substantial 
amounts of American secondhand textile machinery 
have been sold to China and this probably explains 
the considerable fall in British textile-machinery 
exports to China, shown in Table II. It appears, 
therefore, that American manufacturers will be 
able to compete only to a limited extent with British 
producers for some time to come, though it is 
worth noting that the great decline in Canadian 

hases of textile machinery from the United 
Kingdom during the war (as shown in Table II) 
was offset to a large extent by increased imports 
from the United States; this may permanently 
affect the Canadian market for British textile 
machinery. An i a can long-term factor miti- 
gating against textile-machinery exports from the 
United Kingdom is the inability of this country 
to compete with the United States in granting 
favourable credit terms to overseas customers. 
At present, overseas countries have in hand sub- 
stantial funds, accumulated during the war, which 
are earmarked for the purchase of textile machin- 
ery. A further factor affecting British exports 
is the liquidation of the sterling balances, a problem 
in which India and Egypt in particular are greatly 
interested and which will come up for discussion 
at the Employment and Trade Conference in the 
summer of this year. 

The replacement demand for textile machinery 
is especially heavy after five years of greatly reduced 
exports ; orders representing many months’ output 











were reported to be in hand in 1946, and additional 
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— gipammaaae: aOR RCL 
were received later in the year. Textile 
machinery of various types to the value of some 
50,0001. was ordered by Mexico towards the end 
of 1945, and it was learned in December that 
Messrs. Dobson and Barlow, Limited, had secured 
of a large order for rayon machinery from 
. The bulk of the textile machinery in use in 
India is about 40 years old and is due for replace- 
ment. It has been estimated that, in the cotton 
industry, 10 million spindles and 200,000 looms 
will be required on replacement account alone during 
the next five to ten years, representing approxi- 
mately 50 per cent. of all spinning and weaving 
t in India. Of these, 3,300,000 spindles and 
50,000 looms will be required within five-years to 
maintain the present annual consumption of cloth 
of only 12 yards per head of population, the balance 
of the plant being required in the subsequent five- 
year period. In addition, a large volume of dyeing, 
bleaching, printing and finishing machinery will be 
needed. Apart from replacement demand, if the 
annual consumption of cloth per head were raised to 


plans provide for the manufacture of the heavier 
parts, which require the least skill, and the assembly 
in Brazil of the more intricate parts, which are to 
be imported from the United States. 

The availability of textile machinery is likely 
to be the principal factor controlling the level of 
exports for several years ahead ; the export target 
for textile machinery has been fixed at 71 per cent. 
of production. While, however, the marked 
increase in the average export value of textile 
machinery during the war is not likely to have any 
marked effect on the level of exports in the imme- 
diate future, price increases are of immediate 
concern to British mill owners. Depreciation 
allowances, in many cases, were inadequate before 
the war, and the position would be seriously wor- 
sened if the rise in the price of textile machinery on 
the home market were to be comparable to the 
300-per cent. rise in average export values which 
has taken place during the war. On the other hand, 
new machinery is urgently required both to offset 
the decline in the available labour force and to restore 
competitive efficiency. The fear has been expressed 








18 yards, a further 2-4 million spindles and 68,000 
looms would be required, together with 24,000 flat 


TABLE I.—UNITED KINGDOM EXPORTS OF TEXTILE MACHINERY, 1938 TO 1945. 


that prosperity in the textile-machinery industry, 


imports virtually ceased. There was a revival of 
imports in 1945, but the total figure for the year— 
namely, 268 tons, valued at 121,000/.—comparing 
with 4,500 tons valued at 1,020,000/. in 1938; 
a poor comparison, though the total was more than - 
four times as great as the imports during 1944. 
Heavy demands for textile machinery at home 
and abroad called for a considerable expansion 
of production during 1945 and foreshadowed an 
expansion of productive capacity as soon as this 
could be effected. Reconversion of the industry 
during 1945, however, was disappointingly slow. 
Although it was officially announced, late in 1944, 
that increased supplies of iron and steel were to 
be made available for the production of textile 
machinery, manufacturers continued to be largely 
concerned with munitions production and, in 
September, 1945, it was reported that the industry 
had not been able to progress much beyond the 
preparatory stage, including the production of 
prototypes. In his review of reconversion and the 
expansion of civilian production, at the end. of 
November, Sir Stafford Cripps, President of the 
Board of Trade, stated that deliveries of textile 
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Weight (Tons). I Value (£1,000). Value per Ton (£). 

Description. l — | ; ; - " 

} 1988. | 1941. | 1942. | 1043. | 1944. | 1945. 1988. | 1941. | 1942. | 1943. | 1944. | 1945. || 1938. | 1941. | 1942. | 1943. | 1944. | 1945. 
1 L | a. | ' 1 | i } i 

| | | bem | } | | | | " j 

For spinning and twisting, including all preparatory | | | | | | | | 
processes ve ens | 49,005 | 14,048 | 10,602 | 6,829 | 7,078 | 9,096 || 5,671 | 2,908 | 2,653 | 2,583 | 2,625 | 3,107 || 116 | 195 | 250 | 372 | 372 | 80 

For processes preparatory to weaving but subsequent | | | 
to spinning and twist: swe we we] 966] 425 448/ 380/ 222/ 469]! 96; 72) 108| 92] 70} 117 || 95 | 169 | 261 | 242 | 812 | 250 
Jooms for weaving and parts thereof, except bobbins | 12,497 | 7,006 | 4,506 | 3,052 | 9,782 | 4,109 || 1,168 | 1,687 | 1,410 | 1,488 | 1,540 | 1,512 || 93 | 204 | 306 | 393 | 407 | 860 

6e| tely consigned .. ae ae 7 “a | | | ae | | 

and finishing ‘"| 4,009 | 1,200! 983| 465| 849! 956|| 421| 178/ 147| 78/| 184| 153 || 103 | 184 | 150 | 168 | 158 | 179 
Hosiery and knitting ‘{| "562 | 164) 78 46 44| 178|| 467/ 110) 50| 40| 44| 123|) 83 | 67 | 68 | 87 | 100 | 69 
Parte—bobbins .. -.| 1,558 | 1,488 | 1,001 | 1,800 | 1,782 | 1,407 || 204 | 354 | 470) 440 | 556 | 526 || 190 | 246 | 202 | 335 | S11 | 345 
All other sorts ‘| evo | 15326 | ‘907 | 355 5| ‘570 || 206| 228| 199| 79; 125| 156 || 141 | 169 | 203 | 228 | 221 | 275 
Total .. ..| 70,776 | 27,411 | 19,210 | 18,036 | 14,322 | 16,865 || 8,407 | 5,482 | 5,036 | 4,695 | 5,004 | 5,604 || — | — | — a eae 
| i] | Average value perton.. 119 | 200 | 261 | 360 | 356 | 386 
| | | i] Index, 1938 = 100 -- 100 | 168 | 220 302 | 300 | 284 











TABLE II.—Unrrep Kinepom Exports or TEXTILE MACHINERY BY COUNTRIES, 1938 TO 1945. (TONS.) 





| i 
| | 








| 
_ | 1938. | 1941. | 1942. | 1943. 1944. 1945. 
' i 
) 

British India .. 26,951 | 12,484 | 9,940 | 7,888 | 9,101 9,481 
Australia ; : wh RB de BBB 2 RRR 761 | 621 1,182 
pallet elimina “a 1,818 1,430 995 | 314 | 220 295 
Other British countries oor | tae 912 sO 999 | 1,110 1,357 
Egypt. Cie | 1,619 1,128 1,048 | 360 | 320 | 406 
United States of America | 1,049 1,368 1,812 744 1,028 | 1,503 
TR ade oat oe wh 5,048 1,113 719 843 469 747 
Argentine & ‘a % 1,177 1,174 273 | 125 104 144 
Enemy and occupied Europe .. | 10,486 an eas | . . | . 
Soviet Union .. 00 «ees 14 351 | 20 
ia pee hae ite 16,706 4,092 1,608 102 88 12 
Other Foreign Countries ‘gle A | 2 877 910 | 1,718 

| 70,776 27,411 19,210 | 13,086 | 14,322 | 16,865 

i | | 











* Included in “ other foreign countries.’’ 


revolving cards, 20,000 draw and speed frames, 
and 22,000 ring spindles. The annual requirements 
of 18 yards of cloth per head may be compared with 
the target of 30 yards per head set by the “‘ Bombay 
Plan,” which was drawn up by a group of leading 
Indian industrialists during the war. 

The mechanical equipment of Brazilian mills 
has also been reported to be due for large-scale 
replacement, particularly after the heavy wear and 
tear of the war period, and Portuguese mill owners 
were reported to have set aside considerable funds 
for the purchase of textile machinery, and to be 
inclined to wait for quotations from British manu- 
facturers. It was feared, however, that the delivery 
dates which manufacturers would be obliged to 
quote—in some cases, over two ahead— 
might divert the Portuguese demand to other sources 
of supply. 

Because of the extended delivery dates and the 
urgent needs for textile plant, some countries, 
notably India and Brazil, are proposing to «tart 
their own production of textile machinery. In 
December, 1945, joint discussions took place 
between the Indian Government and textile-mill 
owners regarding plans for the establishment of 
textile-machinery factories. Earlier in the year 


it was reported that plans were already well |’ 


advanced for establishing textile-machinery manu- 
facture in Brazil in connection with the projected 
expansion of the Brazilian textile industry. The 


TABLE III.—United Kingdom Exports of Textile Machi- 
nery in 1945, by Quarters. 





Weight (Tons). | 








=e | | Value (£1,000). 

} 
1st Quarter... oe 3,337 1,238 
2nd Quarter oo 4,281 1,468 
8rd Quarter cee 3,902 1,318 
4th Quarter sd 5,345 | 1,670 
Total | 16,865 5,694 

| ! 





based on a high export demand, may be achieved 
partly at the expense of slower and less complete 
modernisation of textile mills in the United King- 
dom, and thus may have an adverse effect on exports 
of textiles. In reply, textile-machinery manufac- 
turers argued that the rise in export values was not 
typical of the rise in prices generally. Exports 
during the war years comprised an abnormally 
high proportion of the more intricate and expensive 
parts” and accessories. Moreover, part of the 
increase in export value was accounted for by the 
higher insurance charges on the cargoes. The 
manufacturers claimed that, so far as home sales 
were concerned, the price increase between 1938 
and 1945 was of the order of 60 to 100 per cent. 

United Kingdom imports of textile machinery 
were not very important before the war, and the 
figures released during 1945 and reproduced in 
Table IV, herewith, show that, during the war, 





TABLE IV.—United Kingdom Imports of Textile Machi- 
nery, 1938 to 1945. 























is | 1988. | 1941. | 1942. | 1943. | 1044. | 1945. 
| | | | 
Weight (tons): | 
For spinning and | 
twisting* --| 800 92 2 7 10 13 
Hosiery and knit- | 
ting es --| 1,317 8 | 2 4 1 172 
All other sorts -| 2,885 165 71 } 78 55 83 
Total .. .| 4,502 | 265] 75 | 66 | 268 
Value (£1,000). | 
For spinning and | 
nd --| 488 37 2 4 7 14 
Hosiery and knit- 
ting we -.| 443 * 6 8 6 38 
All other so: 144 81 42 44 29 69 
Total .. -| 1,020 122 50 56 42 121 




















* Including all preparatory processes. 


machinery during the six months to October 
amounted to only 624,000/. 

The shortage of foundry labour represented the 
principal brake on production, and the steps taken 
to alleviate it, described in the first article in this 
series, could have had little effect during the remain- 
ing months of 1945. In fact, it was stated in 
December, 1945, that the chances of an outright 
solution of this problem seemed remote, and attempts 
were made to persuade textile-machinery manu- 
facturers to use, wherever possible, materials other 
than cast iron ; for example, light alloys, fabricated 
steel, die castings, and pressings. Some of the larger 
manufacturers tried to substitute these materials, 
and Textile Machinery Makers, Limited, achieved 
some success in this direction ; but it is clear that 
large-scale substitution would introduce serious 
complications, and its practicability is doubtful. A 
substantial amount of re-tooling would be required 
for instance, for the satisfactory machining of the 
alternative materials. During the war, the machin- 
ing of steels and other hard metals on machinés 
designed for cast iron caused serious additional 
wear and tear over and above that arising from the 
conditions of war production. Manufacturérs con- 
tended that this was inadequately covered by Trea- 





sury depreciation allowances. : 
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By the end of November, 60 textile-machinery 
firms out of a total of about 150, had completed their 
first six months’ programme under bulk licensing 
and had started on the second six months. The 
value of bulk licences issued for the second period 
was 4,282,000I., of which 53 per cent. was for export. 
The ultimate annual production target of these 
150 firms was stated to be 32,334,000!., of which 
71 per cent. was to be set aside for export. 

In 1938-39, the total number of textile-machi 
manufacturers was over 500. Of the 389 firms who 
are now members of the industry’s export groups, 
203 produce accessories, 60 bleaching and finishing 
machinery, 52 spinning and twisting machinery, 
33 looms, and the remainder, machinery for knit- 
ting and lace, and for hard fibres. The produc- 
tion target for the whole industry has been stated 
to be about 50/. million, which, allowing for an 
average price increase of 70 per cent. since 1938, 
represents an increase of about 60 per cent. on 1938 
production. The labour force required to produce 


this increased output is estimated at about 60,000‘ 


to 70,000, representing an increase of 70 per cent. 
on the 1938 level. Little additional plant or build- 
ings would be required to achieve this programme, 
but manufacturers have stated that the prospective 
demand is sufficient to warrant an expansion of 
productive capacity to the point at which the 
industry would employ about 100,000 persons. 

At the moment, expansion is mainly conditioned 
by the output of cast iron, though increased produc- 
tion of the lighter types of machines such as knitting 
and hosiery machinery, in the manufacture of which 
a higher proportion of mild steel is used, is depen- 
dent more on the supply of skilled labour. Serious 
discussions have taken place within the industry 
with the object of solving the foundry labour 
problem. It was clear that many of the small 
foundries owned by textile-machinery manufac- 
turers were uneconomical and that setting up 
larger foundries to supply a number of the smaller 
manufacturers would be beneficial, if the transport 
problem could be solved satisfactorily. A higher 
degree of mechanisation would also help to overcome 
the difficulty, and, at the same time, might be instru- 
mental in reducing the costs of production. James 
Mackie and Sons, Limited, were reported in 1945 
to be mechanising their foundry, and the mechanisa- 
tion of the foundry of Dobson and Barlow, Limited, 
was completed late in the year. 

Six Government factories were allocated to textile- 
machi manufacturers during 1945; details 
are shown in Table V, herewith. Unfortunately, 
TABLE V.—Government Factories Allocated to Textile- 

Machinery Manufacturers During 1945. 


Location. | Area. | 


| | 
Sq. ft. | 
Radcliffe | 295,000 | Mather and Platt, | Textile and food 
| Limited | machine 


ry. 
Eccles ..| 1,320,000 | Platt wo | Textile machinery. 


), Limited 
133,800 ff Mackie and | Textile machinery. 
Limited 


— Courtaulds, machinery 
Limi processing 


of ¥ 
-fibre mani- 
pulating machi- 


nery. 
Knitting machines. 





Allocated to. | Production. 





Textile 
and 


Fairbairn, Lawson, 
Combe, Barbour, 


Limited 
Burton-on- F.N.F., Limited .. 
Trent | 


Leeds 











figures showing the sizes of the factories are not 
available in all cases, but it is known that the 
Clayton-le-Moors factory allocated to Courtaulds, 
Limited, has a floor space of over a million square 
feet, though it is not known what proportion of 
the total will be used for the manufacture of textile 
machinery. 

One of the new machines to be produced at the 
factory at Clayton-le-Moors is the warp knitter 
known as the F.N.F., which is said to have more than 
twice the speed of the previous best machines. 
Viscose-processing machines are also to be made. 
A large increase in the output of hosiery machinery 
was foreshadowed by the acquisition by the Bentley 
Engineering Company of George Blackburn and 
Sons, Limited, in July, 1945, and by the same 
company’s proposal to start a hosiery-needle plant 
in the near future. 

Little published information is available regarding 


technical developments and new designs in British 
textile machinery during 1945. Considerable interest 
has been aroused by the new Swiss shuttleless loom 
and a question was asked in the House of Commons, 
in October, 1945, about this and other new Swiss 
machinery. The rate of output of the shuttleless 
loom is stated to be two and a half times that 
of the normal automatic loom. The President 
of the Board of Trade stated that British manufac- 
turers are also marketing a shuttleless loom and 
that all possible encouragement would be given to 
its development. In the United States, minor 
developments took place in 1945 in viscose and 
knitting machinery, and in machines for dealing 
with hard fibres and ropes. United States tech- 
nicians, who started to investigate the German 
textile industries ten days after ‘‘ VE-Day,” reported 
that, in several instances, the Germans had developed 
textile machinery superior to that produced in the 
United States. This applied particularly to the 
spinning of worsted yarns, and the treatment of cord 
yarns. For twisting tyre-cord yarn, German manu- 
facturers had developed machines which inserted 
two turns for each revolution of the spindle instead 
of the normal one. For transforming long ropes 
of rayon filament into staple, the Germans used a 
tow-cutting machine which cut the fibres so that 
they overlapped uniformly and always remained 
parallel ready for spinning. Another device to which 
attention was drawn was a vacuum mechanism 
for the continuous removal of lint from textile 
machines. 





NOTES FROM NORTH AMERICA. 


EXTENSIVE dam construction is now being under- 
taken in Canada. Marking a definite start on the Camp- 
bell River power development programme of the 
British Columbia Power Commission, tenders were 
invited recently by the Government of British Columbia 
for the erection of a dam 85 ft. high at Campbell River, 
together with water conduits and a power-house. 
The construction of the long-projected St. Mary’s 
Dam at Spring Coulee, Alberta, has been decided upon 
by the Government of Canada, according to an 
announcement made in Calgary, and the initial work, 
estimated to cost about half a million dollars, is 
scheduled to start in the spring of 1946. The rolled- 
earth dam is the key to the whole of the proposed 
South-East Lethbridge irrigation scheme, which will 
cost about 15 million dollars. This dam is part of a 
control system for the headwaters of the Milk River 
and St. Mary’s River, which rise in the State of Montana 
in the United States, and flow into Canada, returning 
to the United States as tributaries of the Missouri. 
The allocation of water rights is therefore a matter that 
will require international agreement. The first step 
towards the construction of a new hydro-electric 
development in the North-West Territories has also 
been taken by the directors of the Giant Yellowknife 
Goldmines, Limited, who have authorised the purchase 
of equipment for the construction of a dam on the Snare 
River, north of the gold-mining area. The dam will 
be the principal unit in a small water-power plant which 
will supply power for gold-mining and milling operations. 
The equipment now to be purchased will be taken to 
Yellowknife over the winter road operated over the 
snow from Grimshaw to Hay River, on the south side 
of Great Slave Lake, and thence across the ice of the 
lake. This method will make possible an early start 
of the construction work. The plant will be the 
second water-power plant in the North-West Terri- 
tories, the first being asmall installation built in 1940-41, 
also in the Yellowknife area. Other major Canadian 
power and irrigation projects now progressing include 
the Des Joachims dam and plant on the upper Ottawa 
River, being built by the Hydro-Electric Power Com- 
mission of Ontario, at an estimated cost of 50 million 
dollars. 

Extensive fog-dispersal studies are being carried on 
by the United States Navy, at the Landing Aids 
Experiment Station, situated on an exposed, foggy 
headland at Arcata, California, some 350 miles north of 
San Francisco. The methods being tested are those 
known in Britain under the general term of “‘ Fido,” 
and operate by heating the air over the runway. They 
involve extensive construction work on the airfield, 
and at Arcata this has been carried out by units of the 
“‘ Seabees,”’ the specialist construction battalion of 
the United States Navy, moved there from Amchitka 
in the Aleutian Islands. The Arcata station represents 
an outlay totalling about 1,000,000 dols, a large part 
of which has been spent on fuel-storage tanks, pumps‘ 
and a piping system leading to long lines of burner units 
entirely surrounding the runway, which is 6,000 ft. long. 





The petrol used costs 6-7 cents a gallon and has a 60- 
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octane rating, and the fuel requirements, on the basis 
of clearing fog to an 800-ft. altitude in a 20-mile Wind 
are 8,000,000 B.Th.U. per lineal yard per hour. The 
petrol is brought in by tank cars ree Pumped to 
tank farm where storage for 240,000 gallons is Provides. 
connected by 12-in. mains to the burner supply lines 
on the field. These supply lines are operated under 
pressure of 125 lb. per square inch, pressure-rediucing 
valves being fitted at the burner units. The Areata 
installation includes about 10 miles of piping, of whic, 
more than half is between 4 in. and 12 in, in diametey 
The low-pressure burners under test at Arcata wy 
vaporised petrol at 30 Ib. to 40 Ib. persquare inch pres. 
sure. The most successful of these is the Engi 
“Hades” type, consisting of a preheating unit fo, 
vaporising the fuel, and a burner line. Each unit 
serves @ burner pipe about 1,000 ft. long, perforateg 
pga pry orifices spaced 3 in. apart, and comprises 
a of pipes in a narrow chamber below groung 
lined with heat-resistant concrete, usually in pre-casi 
slab form. Burners in the bottom of the chamber 
convert the liquid petrol in the pipes into vapour 
which enters the 8-in. burner pipeline after it has passed 
through a large concrete pier. This pier is an anchor 
block to protect the preheat unit from the thrust of 
expansion in the long burner line, which, as the operat. 
ing temperatures in the burner pipe range up to 800 deg. 
F., may produce an elongation of as much as 40 in, 
A new type of high-pressure burner is expected to make 
possible the use of cheaper fuels, such as distillate or 
Diesel oil ; it will operate at 1,500 lb. per square inch, 
which is sufficient in itself to atomise the fuel, thus 
eliminating the need fer preheating and the attendant 
delay and smoke. The work at Arcata includes tests 
on a wind curtain consisting of heated air projected 
vertically upward, perhaps to a height of 100 ft., from 
a slot along the top of a duct at ground level and parallel 
to the runway. Other equipment tested includes 4 
‘‘ portable ” burner which can be loaded on to motor 
trucks and moved to another location. A complete 
field installation weighs about 100 tons and the normal 
time for erection is about two weeks. 

On January 10, Mr. W. Stuart Symington, the 
administrator of the United States Surplus Property 
Administration, announced that the Aluminium Com- 
pany of America (Alcoa) had that day granted to the 
Reconstruction Finance Corporation, which is a United 
States Government agency, a royalty-free licence, with 
right to sub-license, for use at the Government-owned 
alumina plant at Hurricane Creek, as, under all 
the Alcoa patents covering the process of extracting 
alumina from low-grade bauxite. Mr. ington also 
announced that the Reconstruction Finance Corpora- 
tion had leased the Hurricane Creek alumina plant, as 
well as half of the Government-owned smelting plant 
at Jones Mills, Arkansas, to the Reynolds Metals Com- 
pany, a competitor of Alcoa. Alcoa granted a free 
licence because of unusually compelling public con- 
siderations, that company reports. The key to the 
Surplus Property Administration’s aluminium plant 
disposal programme was the operation of the Hurricane 
Creek alumina plant, thereby making available to pros- 
pective operators of the Government-owned aluminium 
smelting plants in Arkansas and the Pacific Northwest, 
as well as to others, an additional large quantity of 
low-cost alumina. The public interest in expediting 
the Surplus Property Administration’s disposal pro- 
gramme, and thereby putting men to work without 
delay, is paramount ; Alcoa felt that no more effective 
contribution could be made to that programme than a 
free licence under their patents for the extraction of 
alumina from bauxite. The Hurricane Creek plant 
could not be operated on a competitive basis without 
the use of these patents, as the processes covered by 
them effect a saving conservatively-estimated at 
10.00 dols. to 12.00 dols. a ton in processing low-grade 
bauxite and also make Arkansas bauxite, which is of 
low-grade quality, available on competitive terms. 
The Reynolds Company now have a smelting capacity 
capable of supplying approximately three-fourths of the 
peak pre-war United States market for aluminium. 
The Hurricane Creek plant has an annual capacity of 
1,555 million pounds of alumina, sufficient to produce 
800 million pounds of aluminium. 





Swiss INDUSTRIES Farr.—The 30th Swiss Industries 
Fair will be held at Basle from May 4 to 14. The Fair 
has been held annually throughout the war years, and this 
year there are 18 display groups and approximately 
2,000 exhibitors. 


Frrst Ram Link AOROss THE RuHINE.—The first 
permanent bridge across the Rhine, at Baerle, near 
Duisburg, has recently been re-opened to traffic. The 
European Central Inland Transport Organisation 
have stated that the whole work of reconstruction 
has been done under the direction of the British Army 





of the Rhine. 
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THE PRESENT STATE OF 
ENGINEERING BIBLIOGRAPHY.* 


By Aurrep R. Srocx. 


Tue subject of this survey is one of great concern 
to the writer and to many technical people engaged in 
rch laboratories and industry, and is one which 
we should greatly wish to see placed on a more satis- 
factory basis in this country. There is overla) 
which is deplored by some, but thought by others to 
matter little. Some feel that reform is certainly needed 
and, to be effective, must be of a far-reaching nature, 
perhaps achieving a joint abstracting system which 
might be provided by complete co-operation of all the 
institutions and issued under their joint names. Others 
think that the Government, through the Department of 
Scientific and Industrial Research, should organise an 
exhaustive abstracting service. There is much to~be 
said for this view of the fact that successful and paying 
series of bibliographies, such as Building Science 
Abstracts and Water Pollution Research Summary, are 
already published by H.M. Stationery Office. 

The present time is an opportune occasion for the 
Government to consider the whole subject, as Engin- 
eering Abstracts, published before the war in 
sections by the Institution of Civil Engineers and a 
number of other bodies, has been in abeyance during 
the war and may not be resuscitated. these 
abstracts were well written, the scope of the service 
was quite inadequate, as it dealt only with foreign 
journals until a couple of years before ceasing publica- 
tion; in the final two years, a few British articles were 
brought in. A stronger criticism is that only items 
containing something new were selected for abstracting, 
whereas other bodies engaged in bibliography, such as 
the Bureau of (Chemical and Physiological) Abstracts, 
and Science Abstracts, endeavour to index everything 
published in their lines. Under the selective publica- 
tion policy of Engineering Abstracts, co-operation 
between that publication and the Bureau and Science 
Abstracts wood probably not be possible. Doubt 
exists whether either of the two well-established bodies 
mentioned above would be prepared to hand -_ its 
organisation, but the appropriate Government depart- 
ment might well call a neatien of all authorities already 

in bibliographic work, or likely to be interested. 
Possibilities of amalgamation, absorption, and expan- 
sion of existing abstracting services should be explored 
with Government assistance and advice. 

This brief survey would be incomplete if the following 
useful tools were not mentioned :— 


CurRENT TECHNICAL BIBLIOGRAPHIES: AMERICAN. 

The Engineering Index.—Issued by Engineering 
Index Incorporated, from the Engineering Societies 
Library, New York, in annual volumes; also on cards 
which may be had for individual branches of engin- 
eering. This is the most valuable of all technical 
bibliographies—it consists of perhaps 50,000 (a recent 
writer said 80,000) very brief abstracts of the world’s 
technical literature in about 20 languages, arranged in 
an alphabetical subject system. Easy to use, its 
possession largely makes up for the difficulty in using 
the various British sectionalised bibliographies. 

The Industrial Arts Index.—Published by the H. W. 
Wilson Company, New York, in monthly and annual 
volumes, with intermediate cumulated issues. 
index only—that is, there are no abstracts. As the 
title ap. ary the ground covered is wider than engin- 
eering @ and includes chemistry. This is also a 
bibliographical tool of great value, arranged in an 
alphabetical subject order, and more up to date than 
the annual volumes of Engineering Index. 

Chemical Abstracts.—Issued by the American Chemi- 
cal Society. 

New Technical Books. A Selected List.—New York 
Public Library, quarterly ; 25 cents per annum. 

Technical Book Review Index.—Special Libraries 
Association, Pittsburgh, Pa., monthly, except July and 
August ; 8 dols. per annum. 

CurRENT TECHNICAL BIBLIOGRAPHIES : BRITISH. 

Abstracts from the Scientific and Technical Press : 
also Index Aeronauticus.—Prepared by R.T.P.3, and 
issued by the Directorates of Scientific Research and 
Technical Development, Ministry of Aircraft Produc- 
tion. Abstracts also printed as a section of the Journal 
of the Royal Aeronautical Society. 

“ Additions to the Library.”—In Journal of the 
Institution of Mechanical Engineers. Monthly except 
July and August. 

Aerodrome Abstracts.—Compiled by the Road Re- 
search Laboratory, Department of Scientific and 
Industrial Research. 


Journal of the Institution of Civil Engineers. 


An | (Bearings), etc. This is very 


ssued alternate months in 
neostyled form. Also printed as a supplement to the 


Aslib Book-List.—Association of Special Libraries 


and Information Bureaux, quarterly; 10s. 6d. per 
annum. 

(Automobile) Abstracts.—Research De t, Insti- 
tution of Automobile Engineers. ly. 


British Abstracts. B: Applied Chemistry. C: 
Analysis and Apparatus.—Bureau of Abstracts; 
4l, 16s, 6d. 

Building Science Abstracts.—Compiled by the Build- 
ing Research Station, Department of Scientific and 
a H. M., Stationery Office, monthly ; 
ls. 6d, , 

Engineers’ Digest,—Engineers’ Digest, Limited, 
London. Abstracts of articles in the foreign Press. 
Monthly ; 48. 6d. 

Index to the Literature of Food Investigation.—Issued 
ee Scientific and Industrial Research. 
M. Stationery Office, q 3 4s. 
Iron and Steel and Ki Subject Abstracts.— 

Issued in the Journal of the Iron and Steel Institute. 
Facog me Abstracts.—Institute of Metals. Annual 
vi e 
(Petroleum) Abstracts.—Issued with the Journal of 
the Institute of Petroleum. 
“ Production i Abstracts.” Issued in the 
Proceedings of the Institution of Production Engineers. 
atric Engineering » Tnatitution of Electrical Engin. 
Electri P ‘eation o ical Engin- 
eers, monthly ; 38. 6d. each 4 
index to these bibliographies on miscellaneous subjects, 
Nos. 1-555, was issued in 1942 by the New York Public 
Library. 
Water Pollution Research. Summary 
Literature.—Compiled by the De 
and Industrial Research. H. 
monthly ; 2s. 
After reading this survey so far, it might be assumed 
that there is no need for any of the bibliographi 
listed except the Engineering Index, but that publica- 
tion omits many British periodicals and societies. 
On the other hand, it includes many American journals 
not accessible in Britain. This suggests, therefore, 
that a similar organisation to the Engineering Index, 
covering the more important American and other 
overseas and continental publications, and much more 
fully the British literature, might be considered. 
Possession of all the periodicals needed is an essential, 
and this points to the Patent Office Library or the 
Science Museum Library, both of which have splendid 
collections of current journals, The order of the 
abstracts would have to be carefully considered. The 
alphabetical arrangement, with plentiful cross- 
erences, makes the Hngineering Index and the 
Industrial Arts Index ideal for rapid use, when telephone 
inquiries are received and immediate answers expected 
(however unreasonably) or where there may be a large 
number of verbal and written inquiries to be dealt 
with promptly by a small staff. However, it still 
remains necessary to search in several places on occa- 
sions. For instance, take the subject of “‘ Bearings.” 
In Engineering Index, 1943, the items are under 
Bearings, and Automobile Bearings. In Industrial 
Arts Index, 1943, they are under Bearings, Ball Bear- 
ings, Roller Bearings, Thrust ings, Airplane Engines 
(Bearings), Airplanes (Bearings), Automobile Engines 
(Bearings), Cars (Bearings), Motor Truck Engines 


+in fans. 


Current 
ment of Scientific 
Stationery Office, 


J wy 
many places for a busy librarian with a persistent 
inquirer on the telephone. But take the British Spubli- 
cations, say the Abstracts of the Institution of Auto- 
mobile Engineers: here one has twelve monthly 
numbers for the year in which to look under bearings. 
If British Abstracts are chosen, here the annual index 
to the year’s issues gathers together the references 
under the one heading of Bearings, but, of course, the 
individual abstracts will need to be turned up. Science 
Abstracts (electrical engineering) is similarly arranged, 
but (physics) has a classified subject index. 

It has been stated that one-third of the articles pub- 
lished on technical subjects are abstracted or indexed 
several times, while two-thirds are not included at all. 
Perhaps many are redundant or not worth including, 








and it must be borne in mind that, in covering much 
und, there is a of bibliographical work 
ming unwieldy. In the 1914-18 war, the Germans 


occupied Brussels and the authorities there, who had 
accumulated a card-index of 11,000,000 items of 
knowledge, trembled at the thought of their precious 
work being carried off to Germany. The 4 
however, were wiser than that. They ins the 
unwieldy mass—and left it where it was! So I wonder 
whether, after raising this subject of the desirability of 
one central organisation for teéhical bibliography, 
it might become so extensive as to render the result 
difficult to use; yet so are the sectionalised abstracts 





* A survey by the Librarian of the Institution of 
Mechanical Engineers, reprinted from The Journal of 
Documentation, vol. I, No. 3 (December, 1945). Abridged. 





particular piece of information exists. 
In pooesh, wer 


ring a comprehensive organisation, finan- 


cial considerations must come under review. The 
Government bibliographies published by H.M. Station- 
ery Office, pay their way, but several of the others do 
not, and it is doubtful whether the institutions could 
establish a central authority which would pay its. wa: 
without a subsidy. In Government hands or wit 
Government support, it may be possible. A large paid 
staff would be required. I do not know what number 
is now employed by Engineering Index, but, a good 
many years ago, a list of the staff of the ineeri 
Societies’ Library (where the work is done) num 

28. If their annual volume includes 75,000 items, that 
would be about one-tenth of those published all over 
the world. Engineering Index cost the American 
Society of Mechanical Engineers (who took it over for 
a number of years) much money, and they were glad 
to hand it over to a board representing several societies. 
If the work were carried on at the Science Museum 
Library, whence propaganda for the Universal Decimal 
Classification has been issued for years, no doubt that 
system would appear to some extent, as it does in 
Science Abstracts. Ifthe work were done in the Patent 
Office Library, probably an alphabetical system w: 

find favour, as used in their Abridgment Class Classifica- 
tion and Index Key. 

A decision as to the form of abstract would be needed. 
There is something to be said for an index and 
simple, for somehow, the point a searcher is aber often 
seems to be omitted in an abstract, however full, and 
he finds he needs the original article; but if abstracts 
are adopted, are they to be the shortest précis possible, 
as in Engineering Index and in “ Additions to ¢ 
Library ” in the Journal of the Institution of Mechanical 
Engineers? Or very slightly longer, as in British 
Abstracts (an inadequate title this, having recently 
dropped the words “Chemical and Physiological ”) ; 
or perhaps 350 words, as in the former Engineering 
A ; or the still longer articles in Engineers’ 
Digest? And should abstracts be critical? This 
would be very difficult, involving experts, although 
in some authoritative quarters the view is held that all 
abstracting should be done by professional experts. 
Another point, should patents be included, as in 
British Abstracts? Some sort of standardisation in 
the abstractor’s work would be necessary; Chemical 
Abstracts issues a 29-page pamphlet with 127 rules. 
The indexing of the abstracts is also of great importance 
and needs consistency. A further matter for considera- 
tion is whether there should be any attempt at colla- 
boration with America and whether the good work 
done there could be utilised here, plus additions. 
I believe that the Institution of Electrical Engineers 
and the American Institute of Electrical i 

link up and issue their publications to each other. 

It should be mentioned, perhaps, that the Ministry 
of Production called a committee of tives 
from the institutions to discuss the whole of the subject 
of this article. In the chair was Colonel H. 8. Briggs, 
O.B.E., M.I.Mech.E., and, after studying memoranda, 
the following alternatives were suggested at a meeting 
in 1944, but do not seem to have matured: (1) that 
the subject might be co-ordinated by the Department 
of Scientific and Industrial Research, and a lead given 
by the Government; (2) that perhaps a national 
organisation on the lines of the British Standards 
Institution seemed to be indicated, with independent 
structure, but still dependent upon the societies ; 
(3) that possibly the Bureau of (Chemical and Physio- 
logical) Abstracts might be expanded to include 


engineering. 

No. | is a suggestion which has been made before on 
many )ccasions—in the columns of ENGINEERING on 
April 2, 1937, and in Sir Alexander Gibb’s presidential 
address to the ineering Section of the British 
Association in the same year, for examples; while, 
as far back as 1919, Sir Frank Heath, in a paper before 
the Royal Society of Arts, stated that the Advisory 
Council of Scientific Research had been urged to 
establish a central bureau of scientific knowledge. It 
seems that the D.S.I.R. should do something about it, 
for the demand that they should do so is obviously 
widespread, though there are influential people who 
do not agree with Government control in any way over 
professional institutions and their activities ; but their 
view could be met by a body similar to the British 
Standards Institution, or an independent abstracting 
service run jointly y the institutions. Other autho- 
rities, such as the Engineering Joint Council, have 
wrestled unsuccessfully with the blem, and the 
institutions have considered it individually and, to 
some extent, collectively, without reaching a decision. 
A Government department lead is needed. Could 
the Inter-Services Research Bureau be interested ? 

No a of laboratory research should be undertaken 
until library research has shown that the work has not 


been done already. Two desi cogs their 
now being put out in monthly numbers—useful to the frm 0 let them Browse relay in library of the 
readers “ browsing” in order to keep up to date, but | Institution of Mechanical i In a few weeks, 
distressing to a researcher trying to find whether a| the firm was making a pump, designed in the library, 





which had an efficiency 10 per cent. greater than their 
former product. Inaccessibility of knowledge is waste ! 
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10-IN. CYLINDRICAL GRINDING 
MACHINE. 

Tue cylindrical grinding machine illustrated on this 
page can deal with work up to 10 in. in diameter when the 
wheel is new, and is made in four sizes for work of different 
lengths. Thesmallest size, which is that illustrated, can 
take work up to 24 in. in length, and the other three 
sizes take work up to 36 in., 48 in., and 60 in. in length, 
respectively. The machine is an example of the latest 
development in the range of high production precision 
grinding machines manufactured by Messrs. Newall 
Engineering Company, Limited, Old Fietton, Peter- 
borough. All four sizes have a standard grinding wheel 
30 in. in diameter by 3 in. wide, though, if desired, a 
wheel of this size, but 4 in. wide, can be fitted. Alter- 
natively, a wheel 26 in. in diameter by 6 in. wide, or a 
wheel 24 in. in diameter by 8 in. wide, can be provided. 
There are three grinding-wheel spindle speeds on all the 
machines, these being 636 r.p.m., 795 r.p.m., and 907 
r.p.m. for the 30-in. wheel ; the spindle speeds when the 
smaller wheels are fitted are, of course, aera 
higher. The workhead has nine spindle speeds in 
cases, the range being from 25 r.p.m. to 360 r.p.m. The 
table traverse speed is variable in infinitely small steps 
from zero to 240 in. per minute. The wheel spindle 
is driven by a motor of 20 h.p., and the work spindle 
by a motor of 2 h.p. The pump for the hydraulic 
system which actuates the table traverse and other 
motions is drivén by a 2}-h.p. motor, while the two 
coolant pumps are driven by a }-h.p. motor. The 
main ‘electrical control gear is housed in the bed of 
the machine and is thus protected from damage. 

The bed of the machine, as will be evident from the 
illustration, is of box section. It is adequately ribbed to 
eliminate vibration and, in addition to the electrical 
control gear, contains the hydraulic system. The 
top of the bed is provided with accurately-scraped 
V-ways and flat ways for the table, the ways being lub- 
ricated automatically by the lubricating pump, and the 
surplus oil being filtered before returning to the sump. 
The table carries a swivelling platen on the ways of 
which are mounted the wheelhead and the tailstock. 
Both the wheelhead and tailstock can be moved along 
the platen ways in either direction by means of rack 
and pinion gear, the pinion being actuated by a ratchet 
lever. They are rigidly locked when set in the desired 
positions. The platen can be swivelled on the table 
in the horizontal plane to any angular position on either 
side of the centre, between zero and 10 deg. included 

The platen-setting mechanism is seen to the 


angle. 
right of the table and enables taper-grinding to be 


done in either direction. The table can be traversed 
by hand by means of the large handwheel seen to the 
left, this wheel operating through reduction gearing by 
rack and pinion. The long lever to the right of this 
wheel is for starting and stopping the table; a table- 
dwell control is mounted on its boss. This control 
actuates a valve in the hydraulic system regulation 
of which enables the amount of dwell at the end of the 
traverse of the table to be determined, in infinitely- 
variable steps, between predetermined limits and in 
either direction. The control knob immediately to 
the right of the table-dwell control is for regulating 
the table speed, which, as already stated, is infinitel 
variable up to 240 in. per minute. The hand and 
hydraulic table traverse mechanisms are interlocked, 
s0 that when either is engaged the other is disengaged. 
The workhead, to the left of the table, has a dead 
centre spindle carrying a No. 5 Morse taper centre, 
which is masked in the illustration by the two-point 
steady seen attached to the top ways of the platen. 
The nine-speed gearbox is, of course, incorporated in 
the head, the speed changes being selected by mani- 
pulation of two levers on the head. A push button 
to the right of these levers actuates a switch for 
“inching.” The driving motor is situated on top 
of the gearbox, transmission being through multiple 
V-belts. The gears are mounted on hardened and 
ground splined shafts running in anti-friction bearings. 
They are automatically lubricated from a sump in 
the gearbox. The tailstock, to the right of the table, 
has a hardened alloy-steel spindle lapped into a 
cast-iron bearing. It carries a No. 5 Morse taper 
centre, which, along with the work-head centre, is 
accurately set from the front and upper faces of the 
table. The height of the centres is 6} in., and the 
maximum swing is 12 in. The amount of traverse 
of the tailstock spindle, as well as the pressure on the 
centre are both adjustable. A lever-operated toggle 
mechanism allows the centre to be easily withdrawn 
and locks it automatically in the outward position, thus 
facilitating the loading of heavy work. A separate 
lever is provided for locking the spindle in any desired 
position, and a diamond holder is also incorporated. 
The wheelhead, seen in the background of the illus- 
tration, is of heavy proportions, the parts being 
made massive to ensure operation without vibration. 
The drive from the motor at the rear embodies two 
transmissions to the grinding-wheel spindle through 
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multiple V-belts. These are kept automatically 
at the desired tension and variations in grinding- 
wheel speed are effected by change pulleys. The 
spindle is of large diameter and is of alloy steel, har- 
dened and superfinished. It runs in long phosphor- 
bronze bearings automatically lubricated by a self- 
contained pump which supplies a controlled quantity 
of filtered oil. The spindle can be run in three condi- 
tions, namely, in the normal fixed position, with an 
axial oscillatory movement, and with a hand-controlled 
axial movement. These conditions are selected by 
appropriate manipulation of a lever on top of the 
wheelhead, this lever having three positions. The 
oscillatory movement, which is infinitely variable up 
to a maximum of § in., is usually employed for plunge- 
cut grinding. Hand operation has proved of con- 
siderable use in face and shoulder grinding, since the 
movement can be set in conjunction with an adjust- 
able positive stop to ensure accurate grinding to a 
governed h. The wheelhead slides, tranversely 
to the axis of the work, on long V ways and flat ways 
accurately scraped and automatically lubricated. 
Apart from the feed movement, the wheelhead has a 
hydraulically-operated a approaching and retract- 
ing movement of 3 in. is movement is operated by 
the long lever on the right of the control panel on the 


Y | front of the bed; the lever also controls the workhead 


and can, if desired, be connected to the table traverse 
and feed mechanisms so that the whole machine can 
be operated, in a cycle, by a single lever. The coolant 
supply is also controlled so that it is automatically 
switched on and off in conjunction with the workhead 
starting and stopping. The wheelhead is hydraulically 
balanced in order to eliminate backlash in feeding. 
Feed motion can be given by the large handwheel 
to the left of the wheelhead control lever. Near this 
handwheel are grouped the sud controls. There is an 
intermittent in-feed operating at each reversal of the 
table between the limits of 0-0001 in. and 0-0008 in., 
and also a continuous plunge feed, both feeds being 
hydraulically operated and being variable in infinitely 
small steps. between their pre-determined limits. 
When plunge-cut grinding is being done, the feed 
dial automatically returns to its initial position when 
the wheel is withdrawn from the work. A dead 
sr provided so that the total amount of feed can 
be limited, thus ensuring accurate control of the diameter 
of the work. The coolant pumps each deliver 24 
gallons per minute and draw from a tank having a 
capacity of 60 gallons, fitted with filters and baffles 
and readily withdrawable for cleaning. 

The machine is distributed by Messrs. E. H. Jones 
(Machine Tools), Limited, Edgware-road, The Hyde, 
London, N.W.9. 





PURCHASE OF TIN CONCENTRATES IN MALAYA.— 
Purchases of stocks of tin concentrates made in Malaya 
by the Tin Ore Buying Agency totalled 2,200 tons up 
till the end of January, 1946. Purchasing by the Agency 
is on a basic tin price of 3001. per ton f.o.b. Malayan port. 
The concentrates bought are to be smelted in Malaya. 
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THE FORMING OF BAKELITE LAMI- 
NATED SHEET. 


As is well known, Bakelite laminated sheet or strip 
is amenable to such operations as sawing, turning, 
drilling, planing and punching; it was shown being 
subjected to the last-mentioned operation in an article 
in ENGINEERING, vol. 160, page 167 (1945). Messrs. 
Bakelite, Limited, 18, Grosvenor-gardens, London, 
S.W.1, however, have extended its field of usefulness by 
developing methods for pressing it into shape. Some 
examples of parts thus formed from Bakelite laminated 
sheet and employed in aircraft are illustrated in Figs. 
1 to 3, on the opposite page. It is true that efforts 
have been made previously to produce formed parts by 
building up treated paper or fabric on appropriate 
formers and in moulds, but this process is a tedious one 
and has been attended with only moderate success. 
The later technique is to form the part in moulds in a 
hydraulic, or other type of press. The production of 
normal laminated sheets involves the impregnation of 
sheets of paper or fabric with synthetic resin which, 
for parts in which mechanical strength is required, is 
usually of the phenolic type. The impregnated sheets 
are piled up in the requisite number of laminations, the 
assembly then being subjected to heat and ure 
to unite the sheets into a solid board. Phenolic synthetic 
resins are thermo-hardening but can be slightly softened 
by heat, a characteristic which is illustrated in the article 
above referred to, in which punching is described. If, 
however, ordinary laminated material is bent even when 
so treated it may either break in the process or spring 
back after release of the bending stress, so that a 
material more suitable for withstanding bending, 
pressing, or similar deformation, is required. 

This material, research for which was started as far 
back as 1936, has been developed and is now pro- 
duced in sheets measuring up to 8 ft. by 4 ft. and 
in thicknesses ranging from yg in. to } in. While 
possessing the desired qualities, the new laminated 
sheet must be heated to render it plastic before the 
pressing operation. This can be done in various ways ; 
on a hot plate, in a hot-air oven, in a bath of hot oil 
and glycerine, or by means of infra-red radiation. 
Since potential users of the material are more likely 
to use the hot-plate method of heating than any of the 
others, most of the laboratory work was carried out 
with this method, which has the advantage of pro- 
viding a rapid heat transfer. For sheet » in. thick, 
heating to 140 deg. C. can be effected in two minutes 
with a hot-plate temperature of 160 deg. C. The 
tools required need not be anything like so expen- 
sive as the steel dies and moulds employed in forming 
plastic parts from powder. Hardwood, or even Bakelite 
laminated tools, it is stated, stand up well to the work 
and have the advantages of light weight and ready 
replacement, while their low heat conductivity pre- 
vents an unduly rapid cooling of the material being 
formed. The simplest type of tool is that required 
for plain straight-sided bends, for which only a pair 
of male and feniale hardwood dies with their faces 
at the required angle, being needed. An interesting 
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method of forming was used for a particular part which 
was too long to go in the presses available in the works 
concerned. The sheets had to be bent to an approxi- 
mate hyperbola in cross-sectional contour. A heated 
metal former, of the required cross section and length, 
was used, one edge of the laminated sheet being clamped 
to the corresponding edge of the former. One edge of a 
thin flexible sheet of textile material was also attached 
along this line, the other edge being then coiled on a 
rod after the manner of a roller blind. By unwinding 
the rolled flexible sheet and varying its direction so as 
to follow the desired curve, while at the same time 
maintaining an appropriate tension, the laminated sheet 
was pressed into shape over the former. This method is 
& special case, mentioned only for its ingenuity, but 
While satisfactory for meeting an emergency it would 

too slow for general production as the heated former 
had to be cooled at each operation before the formed 
laminated sheet could be removed without fear of 
subsequent deformation. 

The number of parts required and their type is 





naturally a factor in tool design. The Guerin process, 
also used in metal forming, has proved useful. In this 
process a male die is used, the mould, or female die, 
consisting of a pad of rubber or its synthetic form, 
neoprene. This elastic bed automatically adjusts 
itself to the form of the male die and the hot Bakelite 
laminated sheet accordingly takes that form. The 
process is a rapid one, especially when exploratory 
work is to be carried out, but it has the defects of not 
reproducing the form with the same amount of detail 
as obtains with a more positive method, while the 
neoprene mould is apt to deteriorate due to repeated 
contact with the hot laminated sheet. When deep 
pressings are required, the work can be held at the edges 
by a spring-loaded ring, the laminated sheet is then, 
in effect, pulled over the male die while the ring prevents 
buckling of the edges. In this case there is no female 
die, but the male die and the gripping ring are virtually 
equivalent to a pair of tools. hile all these methods 
are practicable, none of them is so Satisfactory, so 
far as accuracy of form is concerned, as aemale die 


and female mould, both cut to the same coritour and, 
as already stated, hardwood forms a suitable material 
and one that is easily worked. Promising results 
have been obtained from moulds with hinged sides, 
particularly where right-angled bends with small 
radii are involved. The minimum radius that is 
practicable is one equal to twice the thickness of the 
sheet. Toggle clamps and levers form a simple and 
rapid method of closing such moulds. The laminated 
sheet can be dealt with in the ordinary fly-press, but 
these have often small tables and, in consequence, 
restrict the size of the work. On the whole, a hydraulic 
press of normal type has proved most serviceable, 
especially for parts requiring a positive pressure to 
form flanges and draw work having either simple or 
compound curvature. 

The actual forming operation, given suitable tools, is 
simple, the main precaution to be observed being to 
place the hot sheet in the mould and apply the forming 
pressure before the material has time to cool. The 
laminated sheet may be heated up to 150 deg. C., the 
higher the temperature the more readily it can be 
shaped, but it is necessary not to exceed this limit or 
blistering may result. i has shown that for 
satisfactory work the pre-heated sheet must be inserted 
in the mould and pressure applied within half-a-minute, 
otherwise too much heat will have escaped and the 
flexibility of the material will be greatly reduced. A 
corrollary to this is that the mould should not be too 
cold, any temperature up to 50 deg. C. is suitable. The 
formed part and the mould, however, must be allowed 
to cool down to room temperature before the two are 
separated or the part may not retain the shape it has 
been given. At present, there are little data available 
regarding the pressure requized. For a simple right- 
angle bend a pressure of 4 Ib. per lineal inch is sufficient 
for laminated sheet 4, in. thick, but the pressure goes up 
rapidly with increased thickness ; for example, with a 
sheet thickness of } in. the pressure required is 50 Ib. per 
lineal inch. The chute for aircraft purposes shown in 
Fig. 1 is a good example of formed laminated sheet work, 
the assembly being built up by riveting together pressed 
parts of widely differing shapes. The dished trays shown 
in Fig. 2 are also built up and show some interesting 
flanging work. The dome on the right in Fig. 3 is 
formed from a pair of deep drawings, one of which is 
seen, as it comes from the press, on the left. This 
example is interesting as it shows how, by the employ- 
ment of a spring-loaded ring external to the die, the 
buckling of the sheet, in its transformation from a flat 
surface to a curved one, has been perme from 
extending to the shaped area. It will be evident that, 
in assembling the completed part, the buckled flange is 
cut away, as well as part of the pressing, to give a 
bottom edge square with the axis. 

A note may be appended on the characteristics of ° 
the formed laminated parts. As long as they are not 
subjected to a temperature exceeding 100 deg. C., or to 
prolonged soaking in water they will retain the shape 
imposed on them. If, however, they are exposed to 
these drastic conditions there will be found a tendency 
for the material to alter in shape; thus, a right angle 
bend may become obtuse. In practice it is therefore 
desirable to attach the part so that it will resist 
any tendency to alter in shape. The parts may be 
looked upon as completely stable at 80 deg. C., and are 
not affected by temperatures low enough to cause 
freezing. They are light in weight and sufficiently 
strong for most purposes. The development of the new 
grades of Bakelite laminated sheets suitable for forming 
into curved shapes certainly widens the field for this 
material. 





THE LATE MR. ALFRED E. FIELD.—We note with 
regret the death of Mr. Alfred Edward Field, which 
occurred suddenly on February 21, in the works of the 
Timbrell and Wright Machine Tool and Engineering 
Company, Limited, Slaney-street, Birmingham, 4. Mr. 
Field, who was chairman and managing director of this 
company, was in his 71st year and was born in Birming- 
ham, in modest circumstances and one of a large family. 
He commenced work as a “ half-timer ” at the age of 8 
and, at 11, was in full-time employment in the machine 
shops of a railway carriage and wagon works. From 
then on he was largely self-educated until he was 16, 
when he won a scholarship in mechanical engineering at 
Josiah Mason’s College (afterwards Birmingham Univer- 
sity). Unfortunately, however, his family circumstances 
were such that he could only undertake evening studies. 
At the age of 20 he joined the old-established business of 
Timbrell and Wright, at that time engaged on the manu- 
facture of small tools and general engineering. In the 
following year, 1896, the present company was incor- 
porated and he was made secretary. He was elected a 
director some years later and became chairman and 
managing director in 1938. Mr. Field was also, for many 
years, chairman of the Clissold Foundry Company, 
Limited, Birmingham, and a director of several other 
firms connected with the engineering industry. 
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Member.—Percy Edward Sleight, Brighton. have Bay te | ete Deitch Gtonineds Detieeion retiring = March Re ag x ae 4 om 


Associate Member to Member.—Harold Franklin 
Rosevear, Maidenhead ; David Robert Scott Wilson, 
Sheffield. 


Associate Member.—Harold William Bailey, Ponte- 
fract ; Cecil George Hands, Durban, S. Africa; Harold 
Morris, Bolton ; Cedric Howard Pendlebury, Nuneaton ; 
John Alan Sopp, Stockton-on-Tees ; William Nevins 
Guneratnam Watson, Colombo, Ceylon, 

Graduate to Associate Member.—William Clifford 
Hall, i ; Alexander Eugene Highfield, 
Twickenham ; Shirley Bowers Stubbs, Derby. 


InsTITUTE OF MARINE ENGINEERS. 


Member.—Claud Alexander, London, S.W.7; John 
Henry Anderson, B.Sc., Leicester; John William 
Andrew, Middlesbrough; Bertram Penrhyn Arrow- 
smith, O.B.E., Edgware ; Thomas William Ash, South 
Shields; Lt. Comdr. (E)- Bernadine Thomas Eli 
Capewell, R.N.R., Cape Town ; John Meneck Cooper, 
Ilford; William Dey, Vancouver; James Dobbie, 
DS.C., Hull; Edward Elliott, Milngavie; Cyril 
Edward Victor Fayrer, Gosport; James Withers 
Firth, O.B.E., Southport; Alexander Gamble, Kil- 
winning ; Francis Samuel Grant, M.B.E., St. Albans ; 
William Ernest Michael Hancock, Formby ; Lt.-Comdr. 
(E) Harold Hensen Holm, O0.B.E., R.N.R., Port Said ; 
Herbert Saunderson Jones, Llanarmon; Richard 
Edward Knowles, New Quay, Cardiganshire ; Thomas 
McLaren, Glasgow; John Macleod, St. Lambert, 
Quebec; Frederick Alexander Manders, Edinburgh ; 
George Ewart Murphy, London, §.E.4; Juan Pobes, 
La Plata, Buenos Aires, Argentina ; Henry J. Rahlves, 
Toronto, Canada; Stanley Livingston Smith, D.Sc., 
Kingswood, Surrey; Andrew A. M. Taylor, London, 
E.C.3; Richard Thomson, Trinidad, B.W.I.; Strachan 
Whyte, Aberdeen ; Hugh Young, Belfast. 

Associate Member to Member.—David William Bee- 
ken, Whetstone. 

Associate to Member.—Lieut. (E) Lionel James 
Humphrys, R.N.R., Purley; Andrew Moore, Barry, 
Glamorgan. 

Institute oF Puystcs. 


Fellow.—H. F. Cook, B.Sc., R.N.; F. Dickinson, 
B.Sc., London; R. C. Evans, M.A., B.Sec., Ph.D., 
Cambridge; G. A. Jeffrey, B.Sc., Ph.D., ‘ 
R. A. Scott, B.Sc., Ph.D., Manchester; J. Thewlis, 
D.Sc., Montreal, Canada; D. J. Thomas, B.Sc., Ph.D., 
Porton, Wiltshire; N. Thorley, B.Sc., Ph.D., St. 
Helens, Lancs.; E. D. van Rest, B.A., B.Sc., Princes 
Risborough, Bucks. 


INSTITUTE OF TRANSPORT. 


Member.—H. A. Chapman; Air Marshal The Hon. 
Sir Ralph A. Cochrane, K.B.E., C.B., A.F.C., R.A.F.; 
W. M. Hind, 0.B.E ; R. H. Hunt, Leeds; L. E. Marr; 
J. E. Rayson; A. J. Romer, Bristol. 

Associate Member.—D. A. Collins; G. M. Dunn, 
Liverpool, E. S. Leach, Manchester; G. S. Madden, 
Londonderry ; G. R. Raju; J. N. Stainthorpe. 





THE INSTITUTION oF LOCOMOTIVE ENGINEERS.—A 
luncheon organised by the Institution of Locomotive 
Engineers will be held at the Connaught Rooms, Great 
Queen-street, London, W.C.2, at 1 p.m., on Friday, 
March 29. A reception by the President, Mr. W. 8S. 
Graff-Baker, will commence at 12.15 p.m. Further 
particulars are obtainable from the secretary of the 
Institution, 28, Victoria-street, London, S.W.1. 





RaILway-WaGOn ConTRACTS.—Messrs. Dorman, Long 
and Company, Limited, Middlesbrough, have received 
a contract from the Director, Royal Ordnance Factories, 
and the Ministry of Supply for 10,000 steel wagon bodies 
for the home railways. The work is being undertaken 
with the help of 27 sub-contractors in the structural- 
engineering and allied industries in all parts of the 
country. Approximately 40,000 tons of steel will be 
used in the construction of the wagon bodies, which 
are of welded construction. The wagons are of the 
5-door mineral type and of 16 tons capacity. Delivery 
is to begin in the middle of April and will be completed 
by the end of November Messrs. Dorman, Long are 
also the main contractors for the supply of 7,000 wagon 
bodies of the same capacity, but of riveted construction, 
for the French railways. Assembly of these vehicles, 
delivery of which has already begun, is taking place in 
France. The Tees-Side Bridge and Engineering Works, 
Limited, Middlesbrough, are building 500 complete all- 
stee] mineral wagons of 16 tons capacity for the Ministry 
of War Transport and 500 for the L. and N.E. Railway. 
They are also building, for the L. and N.E. Railway, one 
thousand 13-ton high-sided all-steel goods-wagon bodies 


Leeds : | thimble reinforcement are not 


Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 
Magnesium-Alloy Ingots and Castings.—While + anna 
fications for magnesium-alloy ingots and castings have 
been in existence for some time in the D.T.D. series, 
these are intended for materials to be used in aircraft 
work and there has been, so far, no specification in the 
general engineering series co these materials. To 
meet this need, the Briti Institution have 
and issued a series of specifications for mag- 
nesium-alloy ingots and castings. , the series 
covers three types of magnesium alloy, namely, the 
10 per cent. aluminium, | per cent. zinc ; the 8 per cent. 
aluminium, 1 per cent. zinc; and the 2 per cent. 
manganese types, and these are obtainable in the 
as-cast and annealed, solution heat-treated, and fully 
heat-treated conditions. There are three specifications 
for ingots, B.S. Nos. 1272, 1276 and 1279, and six 
specifications for castings, B.S. Nos. 1273, 1274, 1275, 
1277, 1278 and 1280. All are bound under one cover. 
The form ofthe publication is similar tothat adopted for 
copper-alloy castings, in which the chemical composi- 
tion, the condition of the material and the mechanical 
properties for each specification are given on a separate 
page, and there is a general section covering clauses 
dealing with the provision of test pieces, the making of 
tests, inspection procedure, and the like. [Price 2s., 
postage included. ] 

Wire-Rope Slings and Sling Legs.—The existi 
series of British Standard Specifications dealing wi 
rope, chain and terminals for lifting has now 
been extended by the inclusion of B.S. No. 1290-1946, 
which covers wire-rope slings and sling . This is 
an alternative to, and is comparable with, B.S. No. 781, 
covering wrought-iron chain slings, rings and links. 
The slings in B.S. No. 1290 are made up from standard 
wire rope and components. The specification is limited 
to three types of sling legs of three constructions of 
wire rope, all of which are of one tensile range, assembled 
with appropriate terminal fittings, suitable for the 
majority of normal purposes. The effect of the fore- 
going limitations is to standardise the size of the rope 
for any given working load and so facilitate correct 
selection by the actual slinger. Plain loops without 


ised in the speci- 
fication, which requires all loops to be fitted with 
thimbles. The term “ permissible working load,” as, 


used in the specification, is the maximum permissible 
or safe working load, based upon one-sixth or one- 
eighth of the breaking strength of the , dependent 
upon the detailed construction of the sling leg. The 
standard components for the slings are taken from 
B.S. No. 302, covering wire ropes for ‘cranes; B.S. 
No. 464, dealing with thimbles for wire ropes ; B.S. No. 
482, relating to hooks for cranes and slings; and B.S. 
No. 781 covering chain slings, rings and links. For 
convenience, and to render the specification as nearly 
as possible self-contained, extracts from B.S. No. 464 
covering thimbles and B.S. No. 482 relating to hooks 
are reproduced at the end of the publication. [Price 
3a. 6d., postage included. } 





BOOKS RECEIVED. 


Fortieth Annual Report of the Rand Water Board to the 
Honourable the Minister of Welfare and Demobilisation 
for the Financial Year Ended 31st March, 1945. The 
Secretary and Treasurer, The Rand Water Board, 
Johannesburg, South Africa. 

Le Plan de Fabrication Aéronautique. By M.-P. GUIBERT. 
Dunod, 92 Rue Bonaparte, Paris (VI®.). [Price 255 
francs.) 

Elementary Mechanics of Fluids. By Proressor Hun- 
TER Rouse. John Wiley and Sons, Incorporated, 440, 
Fourth-avenue, New York 16, U.S.A. [Price 4 dols.] 
Chapman and Hall, Limited, 37, Essex-street, Strand, 
London, W.C.2. [Price 24s. net.) 

United States National Bureau of Standards. Building 
Material; and Structures. Report BMS 104. Structural 
Properties of Prefabricated Plywood Lightweight Con- 
structions for Walls, Partitions, Floors and Roofs 
Sponsored by the Douglas Fir Plywood Association. By 
ARNOLD WEXLER, S. B. NEWMAN and V. B. PHELAN. 
Superintendent of Documents, U.S. Government Print- 
ing Office, Washington, D.C., U.S.A. [Price 25 cents.1 

Ministry of War Transport. Report on the Derailment 

Which Occurred on the 31st October, 1945, at Carcroft on 

the London and North Eastern Railway. H.M. Station- 

ery Office, Kingsway, London, W.C.2. [Price 9d. net.) 

Standardisation and Practical Application of Cutting Tool 

Nomenclature. By Dr. D. F. Gattoway. The Direc- 

tor, Research Department, The Institution of Produc- 

tion ,fngineers, Frederick-street, Loughborough, 





and five hundred 16-ton mineral-wagon bodies. 


TURAL) LIMITED. 
chairman and managing director of the new company and 
Mr. E. E. G. Opps is the assistant managing director. 
Mr. C. L. Parsons is to be general manager. 


director, which position he has occupied since February | 
1929. He is also retiring from the boards of Benti, 
Motors (1931) Limited; Rotol Limited; Park Wa), 
Limited, and Allied Motors Limited (India). 

Sm Tomas Howand, K.C.8.1., KE.C.LE., Dig 
F.R.S., has been elected a vice-president of the Roy, 
Society of Arts in place of Sim ROBERT MCLEAN, B,%,, 
F.R.Ae.S., who had resigned owing to absence frop 
London, 

VicE-ADMIRAL ARTHUR D. ReaD (retired), (3, 
has been appointed London director of the Fairfie) 
Shipbuilding and Engineering Company, Limited, Govan, 
Glasgow, S.W.1, in succession to the late REAR-Apmmay, 
Str Doveias BrownniGa, Bt.,C.B. The London offices 
of the firm are at 9, Victoria-street, London, 8.W), 
(Telephone : ABBey 3322.) 


Mr. T. R. Scorr, D.F.C., B.Sc., M.I.E.E., has been 
appointed assistant director of research to Standan 
Telecommunication Laboratories Limited, Connaught 
House, 63, Aldwych, London, W.C.2, the recently-forme 
subsidiary of Standard Telephones and Cables, Limited, 
Mr. Scott won his D.F.C. in the war of 1914-18, and has 
been with Standard Telephones and Cables, Limited, 
since 1921. 


Mr. B. H. Tuorp, M.Sc., A.M.I.Mech.E., formerly a 
member pf the Admiralty Research Laboratory, Ted- 
dington, has been appointed mechanical engineer to the 
Copper Development Association, Grand Buildings, Tra- 
falgar-square, London, W.C.2. 


Mr. CHARLES PULLAN, who has been sales manager of 
the Jarvis Industries Group for some time past, has 
now been appointed to the directorate of Sir W. G. 
Armstrong, Whitworth and Company (Ironfounders), 
Limited ; Armstrong, Whitworth and Company (Pnen- 
matic Tools), Limited; and Jarrow Metal Industries, 
Limited. He will’ continue to direct the firm’s sales 
organisations. 


Consequent upon the death of Mr. F. H. BUTCHER on 
February 22, Mr. DONALD T. OxTON has been appointed 
managing director of the Rowhedge Ironworks Company, 
Limited, Rowhedge, near Colchester, Essex. Mr. Oxton 
has been connected with the company since 1933, and 
was appointed a directér in 1937. 


Mr. E. J. M. Jones has succeeded his father, the late 
Mr. E. H. Jones, as managing director of Messrs. E. H. 
Jones (Machine Tools), Limited, Edgware-road, The 
Hyde, London, N.W.9. Mr. G. C. HisBert has been 
appointed general manager and Mr. L. E. JONES manager 
of the gauge and instrument section of the firm. Mr. 
W. L. Rosson has joined the firm as chief production 
engineer. The Lancashire and Yorkshire area is now 
served from the Manchester office under MR. F. A. Younc. 
Scotland and Northern Ireland come under MR. R. BLack 
at the Glasgow office, and the West of England is served 
from the Bristol office under Mr. J. B. ROBINSON. 


Mr. W. M. Goop has relinquished his positions on 
the boards of the Brush Electrical Engineering Company, 
Limited, and Brush Coachwork, Limited. Mr. F. 8. 
Mirman, C.B.E., the managing director of the Brush 
Electrical Engineering Company, becomes managing 
director of Brush Coachwork, Limited, in Mr. Good’s 
stead. The other directors of Brush Coachwork, Limited, 
are Mr. G. K. PALMER, assistant managing director, and 
Mr. CHARLES BULLOCK. 


Mr. ROLAND F incu has retired from the post of joint 
managing director of 1.C.I. Metals, Limited, after 4? 
years’ service. He has joined the staff of the British 


t Non-Ferrous Metals Federation, 18, Bennett’s-hill, Bir- 


mingham, 2, and will continue to act as chairman of the 
International Relations Sub-Committee of the Federation 


and chairman of the Non-Ferrous Metals Export Group. 


Mr. Wiu1AM R. SELwoop has resigned his position as 


manager of the contractors’ plant sales division of Messrs. 
George Cohen, Sons and Company, Limited, and has 
returned to 79, Ethelburt-avenue, 
establish his own plant and machinery business. 


Southampton, to 


From April 1, Barford dairy equipment as manufac- 


tured by AVELING-BARFORD, LIMITED, for the past a 
years, and the agricultural machinery of MESSRS. Ws. 
HENDERSON AND Sons (ScoTLAND), LimireD, will be 
manufactured by a newly-formed subsidiary company of 


Aveling-Barford, Limited, styled BAaRkFoRD (AGRICUL 
Mr. Epwarp BaRForD, M.C., is the 


Mr, H. B. Warp, M.Sc., M.Eng., M.Inst.C.E., F.S.L, 


consulting engineer, of 38, The Temple, Dale-street 
Liverpool, 2, has taken into partnership MR. LESLIE G. 
Asucrort, A.M.Inst.C.E., A.M.Inst.W.E. The firm will 
now practise under the name of Ward and Ashcroft 





Leicestershire. [Price 5s.] 


at the same address. 
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2 15, 1946. 
" NOTES FROM THE NORTH. 


GLascow, Wednesday. 

"scottish Steel.—There is a heavy demand in both the 
pome and export markets, and only a fraction of the 
jatter can be entertained. Fuel shortage is still acute ; 
a new “ programme ” has been arranged, to continue 
util the end of March, and it is hoped that output will 
be maintained without further mishap, though, of course, 
there is not enough coal moving under the programme to 
allow every plant to operate fully. As well as a 
large volume of home business in heavy and medium 
plates, Scottish makers are carrying the bulk of the 
export business in these items. In addition to heavy 
(iyde and Belfast shipbuilding specifications, orders are 
being executed for Sweden, Denmark, Norway, and 
Holland. Orders for the Middle East are circulating 
freely, but shipping opportunities are not nearly adequate 
in this direction, and there is a considerable amount of 
material lying on the loading banks awaiting transport. 
Sectional material is almost equally strong, and makers 
are finding difficulty in coping with their commitments. 
Sheets and tubes are in strong demand, as usual, and the 
sheet makers are now obtaining additional business from 
firms specialising in kitchen equipment. Power plant 
producers continue to be overwhelmed with work, and 
are specifying sheets as far forward as next year. With 
metallurgical coke in good supply, operations at the 
furnaces are proceeding very well. 

Scottish Coal.—Cold weather has aggravated the pre- 
vailing shortage in all departments of the home market. 
Gasworks have reduced their reserves to about one week’s 
supply, and steelworks are approaching a very critical 
position. The house-coal market has had to deal with 
the cold spell with quite inadequate deliveries, though 
the ordinary allocation has been maintained thanks to a 
steadier effort at many of the collieries. The depot 
stocks are negligible. 





NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—The output position in the 
South Wales coalfield remains unsatisfactory and in spite 
of the fact that the steady growth in the nuntber of men 
employed in the industry has been maintained, the latest 
statistics show a drop in production. In the week ended 
February 23, the total output of the coalfield was 477,035 
tons, a decrease, compared with the previous week, of 
1,418 tons. The number of men on colliery books in the 
week was 107,634, or 17 more than in the preceding 
seven days. Supplies were scarce on the Welsh steam- 
coal market last week and consequently, although 
demand was briskly maintained, the amount of new 
business that could be handled was strictly limited. The 
home demand, in particular, was heavy and deliveries to 
some of the large-scale users were curtailed in order to 
free as much coal as possible to meet requirements of as 
many customers as possible. There was hardly any coal 
available for general export, although there was plenty 
of business available. What coals were being shipped 
were the very poorest grades and the bunkering position 
at the South Wales ports was difficult. All the large 
descriptions were in steady demand, but order books were 
already sufficiently well filled to account for almost the 
whole of the potential outputs for some time ahead, 
and the tone was firm. Sized and bituminous smalls 
were extremely scarce and strong, but some of the 
inferior dry steams were offering quietly. The home 
demand for cokes and patent fuel was active and not 
easily satisfied. 


Swansea Steel-Sheet Industry.—The report issued by 
the Incorporated Swansea Exchange states that, last 
week, there was no change in the condition of the tin- 
plate market. The demand from all quarters was good, 
but as makers were fully booked, only a moderate amount 
of business was done. Steel sheets continue to be a 
strong feature and as the demand is in excess of the 
production, orders are difficult to place. Iron and steel 
scrap is unchanged and a steady demand is maintained 
48 consumers are taking good deliveries. 





CONFERENCE ON METROLOGY.—A symposium on 
metrology is being organised by the Royal Society and 
will be held in the rooms of the Society at Burlington 
House, London, W.1, on Thursday, March 21, commenc- 
ing at 2.30 p.m. A number of short papers dealing with 
the principal units and standards used in scientific mea- 
surement will be read by the Director and staff of the 
National Physical Laboratory. Thus, Mr. J. E. Sears 
will deal with “The Standards of Length”; Mr. H. 
Barrell, with “‘ The Standards of Length in Wavelengths 
of Light”; Mr. F. A. Gould, with “ The Standard of 
Mass’; Dr. L. Hartshorn, with “ Electrical Standards meg 
and Mr. J. A. Hall, with “ The Temperature Scale.” Sir 
Charles Darwin will review,the subjects, with brief refer- 
ence to some of the standards not touched on by the 
other speakers. Certain unsatisfactory features of the 
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_ NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Steel-melting and heat-treatment 
furnaces suffered about a two days’ interruption when 
supplies of industrial gas were cut down by 25 per cent. 
in order to provide full supplies for domestic users. The 
labour position is improving daily and a satisfactory 
feature is the release of skilled men under the Class B 
scheme. The tool factories, which are in urgent need of 
skilled men, have benefited from the scheme. 

South Yorkshire Coal Trade.—Supplies of coal are 
extremely short and the severe weather has not only 
increased the demand but has also impeded transport. 
Industrial users have only a few days’ supply on hand. 
The scarcity of coking coal has further reduced the make 
of coke, and restricted the supply of coke-oven gas, 
upon which Sheffield and Rotherham gas undertakings 
mainly depend. House-coal supplies are very short, and 
arrivals at depots are speedily cl Outcrop coal is 
being directed to all sections of the market, and forms the 
whole of the cargoes being sent abroad under Government 
direction. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Iron and steel producers have 
heavy accumulations of orders and congestion at the 
works is considerable. Home and export buyers are 
pressing for larger deliveries against running contracts. 
The demand is far in excess of the aggregate yield and 
calls for the prompt expansion of output, but an appre- 
ciable increase in production cannot be attained until 
better supplies of fuel and skilled labour are obtainable. 
Satisfactory quantities of native raw material are avail- 
able and imports of high-grade foreign ore are expected 
to be on a sufficiently large scale to cover requirements. 
The pig-iron production is fully absorbed. The situation 
in regard to semi-finished steel is less stringent than it 
has been, but maximum deliveries are still required. 

Foundry and Basic Iron.—Considerably larger deli- 
veries of high-phosphorus pig-iron are required to enable 
manufacturers of light castings to deal with their commit- 
ments. The local make of foundry pig is meagre and the 
supplies from other producing areas are not sufficient for 
current needs, but an increase in the deliveries of Midland 
brands is likely. 

Hematite, Low-Phosphorus and Refined Iron.—The 
production of East Coast hematite is sufficient for home 
consumers’ requirements, but leaves no surplus for 
export. The outputs of low- and medium-grades of iron 
are well taken up by the engineering foundries and the 
make of refined qualities is only sufficient for users’ 
needs. 

Manufactured Iron and Steel.—Available fpeneeie of 
semi-finished iron are sufficient for 3” 
ments, but there is still an inconvenient shortage of 
steel semies, though imported material has recently been 
distributed. The scarcity of steel billets is still acute, 
but re-rollers are receiving satisfactory quantities of 
sheet bars. Finished-i .manufacturers are busily 
employed and have good tract books, while producers 
of most finished descriptions of material have sufficient 
work to keep the plants fully occupied well into the 
autumn. The delivery dates of contracts for black and 
galvanised sheets are extending, in some cases, to the 
later months of the year, and plate, section and rail 
makers are sold well ahead. Works producing points, 
crossings, chairs and other railway requisites are actively 
engaged and plants turning out pit props, arches, roofings 
and all types of colliery equipment also have a great deal 
of work in hand. 

Scrap.—Large deliveries of good heavy steel and cast 
iron scrap are reaching the steelworks and foundries, 
but still larger quantities would be readily accepted. 








Dugr SEPARATION FROM AIR OR Gas.—We have 
received from Messrs. Prat-Daniel (Stanmore), Limited, 
Daiston-gardens, Stanmore, Middlesex, an illustrated 
brochure describing their Aerotec dust collector. This 
apparatus extracts dust from air or from gases of ditferent 
types and is used either to recover valuable dusts or to 
remove deleterious dusts from the conveying medium 
before it is discharged to the atmosphere. The principle 
is simple and involves no moving parts, the stream 
of dust-laden gases being passed across a nest of vertical 
tubes having diametrical volute-shaped or tangential 
slots near their tops. The air or gas enters the tube and 
is thus given a whirling motion, the dust separating out by 
centrifugal force and gravitating into a closed receptacle 
at the bottom of the tubes, while the cleaned air is dis- 
charged upwards through the tubes to ap outlet box. The 
extracting efficiency is stated to be 60 per cent. with 
dust of 2-5 microns and 100 per cent. with dust of 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS. —N orth- 
Eastern Graduates’ Section: Saturday, March 16, 2.30 
p.m., Hartlepool Gas ana Water Company, Victoria- 
road, West Hartlepool. ‘‘ Doxford Marine Engine,” by 
Mr. P. South. Institution: +» Friday, March 22, 5 p.m., 
Storey’s-gate, S.W.1. Annual Meeting. ‘‘ Loop Scav- 
enge Diesel Engine,” by Mr. H. Desmond Carter. 
Southern Branch: Saturday, March 23, 2.30 p.m., 
Civic _ Centre, Southampton. Thomas Lowe Gray 
Lecture on “ Turbo-Electric Ship Propulsion,” by Mr. 
G. O. Watson. 

INSTITUTION OF CHEMICAL ENGINEERS.— North-Western 
Branch: Saturday, March 16, 3 p.m., College of 
Technology, Manchester. ‘“ Pilot Plant,” by Messrs. 
C. Buck, T. Hayes and R. R. Williams. 


INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western and Mersey and North Wales Centres: Monday, 
March 18, 6.30 p.m., Town Hall, Chester. ‘“‘ Overhead 
Lines and Associated Outdoor Equipment,” by Mr. R. C. 
Hatton and Dr. J. McCombe. North-Western Trans- 
‘mission Group: Tuesday, March 19, 6 p.m., Engineers’ 
Club, Manchester. ‘“‘ Design of High-Voltage Overhead 
Lines,”” by Mr. W. J. Nicholls. “ Cable Terminations,” 
by Mr. D. B. Irving. London Students’ Section : Wednes- 
day, March 20, 7 p.m., Victoria-embankment, W.C.2. 
“ Current Rating of Power Cables,” by Mr. C. C. Barnes. 
Institution: Thursday, March 21, 5.30 "p.m., Victoria- 
embankment, W.C.2. “Silicon Carbide Non-Ohmic 
Resistors,” by Messrs. F. Ashworth, W. Needham and 
R. W. Sillars. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 
19, 5.30 p.m., Great George-street, 8.W.1. “ Opencast 
Coal,” by Maj.-Gen. K. C. Appleyard. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, March 19, 6.15 p.m., 2, Savoy-hill, W.C.2. 
** Aerodrome Lighting and Control,” by iw. G. A. F. 
Burdett. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
March 19, 6.30 p.m., 198, West-street, Sheffield. ‘“‘ Gen- 
eral Impressions of the U.S.S.R. and Its Iron and Steel 
Industry,” by Mr. E. Roberts. 

HULL CHEMICAL AND ENGINEERING SocrETy.—Tues- 
day, March 19, 7.30 p.m., Regal Cinema, Ferensway, 
Hull. “Luminescence and Fluorescence,” by Prof. 
F. G. Tryhorn. 

INSTITUTE OF FUEL.—Yorkshire Section: Wednesday, 
March 20, 2.30 p.m., University, Leeds. “‘ Inefficiency,” 
by Mr. Oliver Lyle. 

ROYAL METEOROLOGICAL SOCIETY.—Wednesday, March 
20, 5 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. The G. J. Symons Lecture. ‘‘ Energy in the 
Atmosphere,” by Sir Charles W. B. Normand. 


INSTITUTION OF HEATING AND VENTILATING ENGIN- 
BERS.—Wednesday, March 20, 6 p.m., Institution of Civil 
Engineers, Great George-street, S.W.1. “‘ Heating Small 
Houses,” by Mr. Robert K. Thulman. 


INSTITUTION OF PRODUCTION ENGINEERS.—Sheffield 
Section : Wednesday, March 20, 6.30 p.m., Royal Victoria 
Station Hotel, Sheffield. ‘‘ Tungsten Carbides,”’ by Mr. 
H. Burden. Birmingham Section : Wednesday, March 20, 
7 p.m., James Watt Institute, Birmingham. “ Milling 
Practice,” by Mr. W. W. Taylor. Manchester Section : 
Wednesday, March 20, 7.15 p.m., College of Technology, 
Manchester. ‘‘ Cold Heading and Thread Rolling,” by 
Mr. T. C. Parker. Glasgow Section : Thursday, March 21, 
7.15 p.m., 39, Elmbank-crescent, Glasgow. ‘“‘ Design for 
Welding,”’ by Mr. M. B. Hamilton. 


INSTITUTE OF WELDING.—North London Branch: 
Wednesday, March 20, 7.30 p.m., Technical College, 
Barking-road, East Ham. ‘ Welding Aluminium Alloys,” 
by Dr. E. G. West. 

INSTITUTION OF MINING AND METALLURGY.—Thursday, 
March 21, 5 p.m., Geological Society, Burlington House, 
Piccadilly, W.1. “ Sizing Analysis by Sieving,” an 
“ Measuring Microscopical Particles,” by Dr. H. Heywood. 
“* Sizing Analysis and Mill Practice,” by Dr. H. Heywood 
and Mr. E. J. Pryor. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, March 22, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. “Marine Propeller 
Blade Vibrations,” by Prof. L. C. Burrill. 


JUNIOR INSTITUTION OF ENGINEERS.—Friday, March 
22, 6.30 p.m., 39, Victoria-street, S.W.1. ** Chalk 
Houses,” by Mr. B. H. Nixon. Western Group: Friday, 
March 22, 7.30 p.m., Canteen, Stothert and Pitt, Limited, 
Bath. ‘‘ Gearing,” by Mr. L. Morgan. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
March 22, 6.45 p.m., Engineers’ Club, Manchester. 
Annual Meeting. ‘‘ Road Transport Vehicle Design,” 








Present legal position will be described. 


25 micron size. 


by Mr. D. H. Smith. 





ENGINEERING. 




















MARCH I5, 1946, 


THE WHITTLE JET-PROPULSION GAS TURBINE. 


Fie. 27. 


Fie. 29. Exnaust Enp or W1 Enarnz. 


ARC-SUPPRESSION COILS. 


A piscussion on “ Practical Experience of Arc-Sup- 
pression Coils ” at an informal meeting of the. Institu- 
tion of Electrical Engineers on Monday, February 25, 
was opened by Mr. H. W. Taylor, who said that it had 
Been estimated that 75 per cent. of network faults 
originated as earth faults. Such faults might be caused 
by lightning, broken conductors, birds, or falling twigs 
and, in the case of cables, by external damage. The 
Petersen coil was designed to deal with conditions set 
up by such faults and its ability to reduce the fault 
current to a very small value enabled the fault to be 
held for a considerable time without the trouble spread- 
ing to another phase. On small networks the most 
satisfactory arrangement was to have one coil provided 
with tappings, so as to enable correct tuning to be 
effected, if part of the system were switched out. On 
large systems, however, it was advantageous to increase 
the number of coils and to locate them at different 
points on the network. This, though more expensive, 
enabled the network to be split up more easily and 
proper tuning to be maintained. Normally, the coil 
should be under-tuned to avoid resonance, which 
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might occur with accurate tuning and if an asymmetric 
voltaze were present on the system. It also left the 
coil better tuned if a section of the system should trip 
out. 

Whether full advantage should be taken of the ability 
of the Petersen coil to hold earth faults depended on 
the type of system, the possibility of telephone inter- 
ference and the safety of the public. On a rural nat- 
work, composed chiefly of overhead lines, an earth 
fault could generally be held without difficulty for as 
long as 24 hours. On an urban network, composed 
chiefly of cables and with alternative supplies available, 
there was not thesame need to hold the fault if it were 
advantageous to isolate it quickly. In this connection 
the aim should be to provide the maximum benefit to 
consumers on both the telephone and power-supply 
services. On a cable network there was little danger in 
holding an earth fault. With overhead lines the most 
serious case was that of a broken conductor lying on 
the ground and it was undoubtedly safer to isolate 
such a fault immediately. 

In the course of the discussion it was suggested that 
in view of the experience obtained with Petersen coils 
the Electricity Commissioners should now recommend 
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their use. Those who had employed them successfully 
stated that their cost had been recovered many times 
over owing to the savings on routine maintenance and 
the extra revenue obtained owing to interruptions 
being largely avoided. 





RADIO-FREQUENCY CABLES AND EQuUIPMENT.—We 
have recently received from Messrs. British Insulated 
Callender’s Cables, Limited, Norfolk House, Norfolk: 
street, London, W.C.2, three pamphlets dealing respev- 
tively with radio-frequency cables, capacitors and & 
10,000 megacycle wave-guide test bench. The first of 
these gives a large amount of technical information 
which radio designers will find useful, as well as complete 
data regarding the construction and performance of the 
cables themselves. The second deals with the large 
range of paper dielectric and electrolytic capacitors 
made by the firm to meet the complex modern require- 
ments in the radio field. The third describes the appara- 
tus that has been designed to measure the characteristic 
properties of specitic wave-guide systems. A detailed 
account of it was given in our survey of the exhibits at 
the recent Physical Society’s Exhibition, on page 114, ante. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to| The E 


the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 

“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMrte sak 3663 and 3664. 

All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 

Accounts are payable to ‘‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 











For the United Kingdom ................... £8 5 0 
For Canada— 
Thin eae. £218 6 
Thick paper copies 3 0 
For all other places abroad— 
Thin paper copies ................ £3 3 0 
Thick paper copies ............ £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 





ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for inseta, can be obtained on spplication to 
the . The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisemente will be inserted with all practicable regu- 

but absolute regularity cannot be teed. 

charge for advertisements ified under the 
headings of “Appointments Open,” “ Situations 
Wanted,” “ Tenders,”’ etc., is 6s. for the first four lines 
or under and 1s. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME FoR RECEIPT oF ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years 








INDEX TO VOL. 160. 

The Index to Vol. 160 of ENGINEERING 
(July-December, 1945) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distri in response such 
applications. 7 * 





CONTENTS. 
PAGE 
Simple Extensometer for Plastics (Zllws.)..............:. 241 
The Effect of Obstructions in ‘Tidal Estuaries 


ple ME ha ML ecg lM Sadan le ll 241 
The Development of the Torpedo—VIL ................ 242 
ngineering Outlook—X oo... eee 244 
Notes from North America..........0000000..00000000c0e0c.. 246 


The Present State of Engineering Bibliography.... 247 
10-in. Cylindrical Grinding Machine (Illus.)............ 248 
The Forming of Bakelite Laminated Sheet (Jllus.) 248 


DINED, TON ate sacs onmpensicl tal snasieds>oa0seene 250 
British Standard Specifications ...........................-.-. 250 
lll sie ail Men preheat ies 250 
emer 2 07 TO fe) eo Ty O87) 10 savor ae 250 
Notes from the North .0....0...0.0.:.0c0cccec cee 251 
Notes from the South-West. ......0.0..0..00000000000ccceceeeee 251 
Notes from South Yorkshire ........00..0.....0...0:0..0:0000+. 251 


Notes from Cleveland and the Northern Counties.... 251 
SRG CR, WCOONIII, 55 so cioo sca -ncsoannpinde fecogenesTeorsiers 251 
NE LOLA AIEEE LR 252 


A House Divided 
ee coe no Jaws tr nS nob eet viet | 
Obituary.—Dr. F. W. Lanchester (with portrait).... 256 
Public Examinations in Engineering........................ 25 
Creep of Metals (ZUl08.)..0.0...........ccccccccteetcceteseteteseeeeees 258 
Letters to the Editor.—Mass and Inertia. The 


L.M.S. Railway's Turbine Locomotive ................ 259 
pe Ne GS “er eae: 259 
OY gill a ET POLE TE 260 
ile omer t Sebes ite.- silas ead: tein. Goes 260 


Deep Drawing and Pressing of Aluminium Alloys 261 
The Whittle Jet-Propulsion Gas Turbine (Zllus.).... 261 
Annuals and Reference Books.........................00.00000-- 264 
‘“* ENGINEERING ” Patent Record (Jilus.)................ 264 


ENGINEERING 


FRIDAY, MARCH 15, 1946. 











Vox. 161. No. 4183. 








A HOUSE DIVIDED. 


Next year the Institution of Mechanical Engineers 
will attain its centenary, an event which will be 
celebrated, no doubt, with appropriate ceremony ; 
and, for 80 of the past 99 years, ENGINEERING has 
recorded its proceedings at considerable length. 
In fact, we have probably devoted more space to 
those proceedings, and more leading articles to 
the various stages in the development of the Institu- 
tion, than we have to those of any other, especially 
since, in 1877, the headquarters were transferred 
from Birmingham to London. Only rarely has 
there been any occasion (though the move to 
London did give rise to one of them) to criticise 
adversely any feature of those developments which 
we chronicled, for the Mechanicals have always 

to combine their progressiveness with an 
orthodoxy of method which erred, if at all, on the 
side of strictness. If, therefore, we now assume 
the privilege of a candid friend and attempt to 
summarise certain criticisms of recent procedure, 
which have been freely voiced among their own 
membership, it is not done because of any leaning 
towards criticism for its own sake, but because of a 
deep conviction that the expression of sundry 
doubts which many of those members are feeling 
is the surest way to ensure that they will be either 
dispelled or corrected with the minimum of delay 
and further misunderstanding. 

It is well known by now that negotiations between 
the Institution of Mechanical Engineers and the 
Institution of Automobile Engineers, for an amal- 
gamation of the two institutions, had been in pro- 
gress for more than two years before, in November 
last, concrete proposals were placed before the 
members of the Mechanicals and discussed at a 
special general meeting held in London for that 
purpose. The members of the Automobiles had 
been informed previously and had discussed the 
scheme at a similar meeting, before the Mechanicals’ 
meeting was held. As the hall of the Institution 
of Mechanical Engineers cannot hold more than 
a small fraction of the corporate membership, and 
the matter at issue was obviously one for the 
whole of the members, a postal poll was taken 
afterwards, the bare result of which was announced 
at the ordinary general meeting, held in London on 


7|‘‘much exposed to authors.” 





February 15, and reported on page 183, ante; 
since then no further developments have been 
publicly disclosed. There were three resolutions 
submitted to the vote, the first proposing the adop- 
tion of the scheme for amalgamation as circulated 
to the members ; on this, the voting was 3,548 in 
favour and 1,684 against. The second resolution 
concerned the modifications necessary to the 
Institution’s Royal Charter in order to give effect 
to the first, and this received 3,536 votes in favour, 
1,680 being cast against it. On the third, to autho- 
rise the consequent changes in the By-laws, 3,534 
voted in favour and 1,681 against. The slight 
differences in the numbers of votes cast were the 
result, obviously, of the failure of a few voters to 
realise that the three resolutions were necessarily 
interdependent. 

It is related of the Duke of Wellington that, 
when Chancellor of the University of Oxford, he 
made a rule not to accept any complimentary 
dedications; for, he said, in that position he was 
In like manner, 
we may say with truth that we are “‘ much exposed ”’ 
to expressions of opinion by members of the engin- 
eering institutions, especially when those institu- 
tions have any controversial development in hand ; 
but never, that we can recollect, has any proposal 
before any institution aroused such deep concern 
as this seemingly straightforward proposition has 
done. The measure of this concern (as well as 
much of the reason for it) is to be seen in the small- 
ness of the total vote in relation to the total number 
of potential voters. If the controversy had arisen 
solely from the natural differences of opinion 

the amalgamation scheme per se, we 
should have felt hardly justified in discussing the 
matter, even though the results of the poll have 
been announced, pending some further statement 
by the Council of the Institution of Mechanical 
Engineers of their intended course of action; but 
the exceptional circumstance is that this profound 
dissatisfaction and disquiet among the members, 
according to our integration of their expressed 
views, derives largely. if not mainly, from the 
manner in which the whole proceeding has been 
handled. 

There seems reason to believe that the intensity 
of the feeling thus aroused is not fully appreciated 
by the Council, who, understandably, may be too 
deeply involved in the wood to see the trees in any 
sort of perspective ; but, to put it bluntly, a sub- 
stantial proportion of the corporate membership 
appear to be convinced that the method of handling 
the matter was far fromsatisfactory. The fact that 
this impression is founded to a great extent upon 
misunderstanding does not minimise its gravity. In 
any large body of men, whatever their specialised 
skill, there are always some few whose opinions on 
anything outside their immediate occupations are ill- 
formed and not dependable ; but we can testify that 
the malcontents in this case are not all to be lightly 
dismissed as nonentities. There would seem to be 
the most urgent need, therefore, for the Council to 
set themselves right in the eyes of an overwhelming 
majority of their own membership (with whom they 
appear to have been somewhat out of touch) before 

ing to take further action, supported only 
by the small numerical superiority shown by the 
voting in the poll. To maintain this contention, 
however, it is necessary to go into rather more 
detail. 

The primary cause of uneasiness, without doubt, 
was the fact that the negotiations between the 
Councils of the two Institutions were kept such a 
profound secret for more than two years and were 
not disclosed to the members until the whole scheme 
for the amalgamation was cut and dried. It was 
then submitted to the Mechanicals’ membership— 
if “submitted ’’ is the most apposite term—on a 
“take it or leave it ” basis, with a plain intimation 
that no amendments could be considered. In the 
face of such an uncompromising opening gambit, it 
is not surprising, perhaps, that many of the members 
were not disposed to subordinate their personal 
opinions to the assurance, in the President’s intro- 
ductory message, that the proposals had “the 
unanimous approval of the Council.” 

Of the proceedings at the meeting of corporate 
members, convened on November 29, 1945, to con- 
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sider the proposals, nothing may be said, since it was 
held in camera ; but the upshot—clearly inevitable 
—was that the matter was referred to a postal poll 
of all the corporate members, numbering well over 
13,000. The closing date for the poll was February 
12. No verbatim report of the November meeti 
was circulated with the voting papers, but each 
member received a pamphlet of ‘‘ Questions and 
Objections ” raised at that meeting, “‘ with Com- 
ments and Supplementary Information ’—a poor 
substitute for a verbatim report, since those who had 
not been present at the meeting had no means of 
knowing how much had been left out and, remember- 
ing the two years’ secrecy, were probably not inclined 
to underestimate its amount. Most disturbing of 
all, however, was the discovery that voters were 
required to append their names to the voting papers, 
in block letters and with their grade of membership 
—an absolute innovation in the experience of most 
of them, and possibly of all, for we do not recollect 
any previous occasion when this identification has 
been stipulated. That it was quite in order, though 
not absolutely essential, was beside the point ; 
members recalling the complete secrecy of the 
Council elections, in which the slightest indication 
of a voter’s identity entails the cancellation of his 
vote, could see no good reason for it. There can 
be no doubt whatever that numbers of them were 
effectively deterred from voting by this require- 
ment, either because they objected to it on principle 
or because they deemed it inexpedient to disclose 
their personal attitude towards the proposed amal- 
gamation ; we know instances of both and have no 
reason to suppose that they are isolated cases. 

Last among the causes of disquiet was the manner 
in which the results were announced at the meeting 
on February 15; almost casually, and imperfectly 
heard by many in the hall, but in such terms as to 
suggest that the matter was settled and no more 
remained than to set the legal machinery in motion 
to implement the amalgamation, even though the 
poll was less than 40 per cent. of the nominal list 
of corporate members, and the votes in favour ex- 
ceeded those against by no more than 1,864. This 
was the i reason for dissatisfaction ; ; 
because Clause 22 of the Royal Charter, for all the 
care expended upon its drafting, contains a serious 
ambiguity. It is capable of two interpretations ; 
according to one, the excess of 1,864 Ayes over 
Noes constitutes a working majority, but accord- 
ing to the other it does not, by a very considerable 
margin—and the manner of the announcement 
appeared to indicate that the Council held the 
former view. 

What may be the actual intentions of the Council, 
we do not pretend to know ; so far, no statement of 
them has been made. It is worth while, however, 
to examine these several questionable points more 
closely in order to see what substance there is in 
them, and whether some of them, if not all, might 
not have been clarified at an early stage in the 
proceedings, thus avoiding the disquiet, not to say 
suspicion, to which they have given rise. In the first 
place, there is the prolonged which shrouded 
the negotiations and the formulation of the details 
of the proposals. It is understandable that, at the 
outset, none of the Council methbers concerned, 
on either side, should have imagined that these 
preliminaries would occupy even one year, much 
less two and more ; thus it would not be appreciated 
in advance that every additional month of secrecy 
would arouse greater antagonism, perhaps even to 
the extent of blinding the individual member to 
merits of the scheme which otherwise might out- 
weigh his annoyance at being kept in the dark on 
a matter of such obvious importance. The argu- 
ment is reasonable that the affairs of chartered 
institutions should be discussed by their councils 
before being put before the rank and file of the 
members, councils being presumably, like Brutus 

‘and his associates, ‘all honourable men”; but 
it is difficult to avoid the impression—admittedly, 
after the event—that no harm would have been done 
by a simple announcement, at the outset, that a 
proposal for amalgamation had been received and 
was being considered by the respective Councils. 
This would not have prejudiced the issue, but it 
would have prepared the minds of the members for 
further developments. 





The requirement that members should put their 
names on their voting papers was technically in 
order and, in certain other spheres, is a common- 
place ; for example, in votes by proxy at meetings 
of company shareholders. By-law 61, which 


ting | regulates the voting at general meetings of the 


Institution of Mechanical Engineers, merely provides 
that, in certain circumstances, a poll shall be taken, 
and that ‘‘ the manner of taking the poll shall be in 
the discretion of the Chairman” (that is, in this 
case, the President). It appears, therefore, that 
it is not even necessary for him to obtain the Coun- 

cil’s approval of the precise form of the voting paper, 
though it may be supposed, in the absence of direct 
evidence, that the Council did formally approve it. 
In doing so, they were undoubtedly in order, but 
here again they do not show to advantage as 
psychologists, however eminent they may be as 


engineers ; it must have been obvious, if any thought’ 


was given to the matter, that, while a condition 
that the voter must disclose his identity could not 
conceivably increase the number of votes cast, it 
might well have the opposite effect, and almost 
certainly would do so. As stated above, we know 
that, in fact, it did act as a deterrent in certain 
cases; yet there can be no question that the 
widest possible voting is very much more important 
in a matter so fundamental to the future of the 
Institution and its members than in a Council elec- 
tion, where, however, absolute secrecy is demanded 
even though, prima facie, there cannot be any great 
difference between the qualifications and suitability 
of one candidate and another. 


The uncertainty regarding Clause 22 of the 
Charter turns on the precise meaning to be attached 
to the word “ majority.” This clause is exceptional, 
perhaps unique, in institutional charters, in that it 
empowers the Institution itself to amend the Charter 
instead of applying for a supplementary charter, 
as has been customary. It provides that “ The 
Council may by a resolution in that behalf passed 
at any meeting by a majority of not less than 
two-thirds of the members of the Council present 
and voting (being an absolute majority of the whole 
number of the members of the Council) and con- 
firmed at a Special General Meeting of the Institu- 
tion held not less than one month nor more than 
four months afterwards by a majority of not less 
than two-thirds of the Corporate Members present 
and voting alter amend or add to this Our Charter 
and such alteration amendment or addition shall 
when allowed by Us in Council become effectual 


" Censtly, a great deal depends upon the definition 
of the word “‘ majority,” which may be interpreted 
in either of two senses, namely, as the larger of two 
opposing categories of votes or as the numerical 
difference between them. The former appears to be 
the meaning contemplated by the Companies Act 
in prescribing the manner of obtaining a decision at 
company meetings, but the latter is the meaning 
more commonly appreciated by the public, being 
that adopted in national and municipal elections. 
The Oxford English Dictionary gives the meanings 
in the order we have used here, but no significance 
can be attached to this sequence, which is obviously 
arbitrary ; there are other dictionaries of standing 
which give them in the reverse order. It is ques- 
tionable, too, whether the usage of the Companies 
Act (if we have read it correctly) has any effective 
bearing on the procedure of an institution operating 
under the terms of a Royal Charter granted by the 
King in Council ; but this is a matter on which only 
high legal opinion can carry weight. 

It is no more than common sense to suppose, how- 
ever, that the intention of Clause 22 is to ensure that 
no alteration to the Charter can be effected except 
by, an overwhelming excess of votes in favour ; 
and it is equally sensible to assume that there is no 
inherent virtue in the stated proportion of “ two- 
thirds,” not possessed by other fractions. The 
weakness of the argument that “‘a majority of not 
less than two-thirds ” means exclusively that not 
less than two-thirds of the total vote must be 
favourable is easily demonstrated by supposing that 
Clause 22 had read (as it might have done without 
causing undue comment) that “ a majority of not 
less than one-half” must be in favour. A difference 
between Ayes and Noes of half of the total votes 
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cast would still give the Ayes a substantial numerical 
superiority; but the alternative interpretation 
would mean that 50 per cent. voted ‘‘ Aye” and 
50 per cent. voted “ No ”’—and then where is the 
majority ? 

There is a clear case, we maintain, for clearing up 
these uncertainties and misunderstandings before 
any further action is taken. It is difficult to see 
how anything but ultimate good can result fou 
doing so. There is no doubt in our own mind that 
the Council felt themselves to be fully justified in 
everything that they did; but it is eminently 
desirable, not only that they should.be satisfied, but 
that the members should feel equally convinced. 
“Tt is not merely necessary that justice should be 
done,” to quote a famous dictum of the late Lord 
Hewart, “‘ but that it should manifestly appear to 
have been done ” ; and while any doubt remains on 
the controversial points that we have outlined, this 
requirement has not been met. Of the possible 
courses to adopt in the circumstances, the most 
generally satisfactory would seem to be for the 
Council to announce their intention to take no 
further action until the questions in doubt are 
resolved—if need be, by an appeal to the Privy 
Council ; and then for them to hold a new plebiscite 
by secret ballot, first circulating a verbatim report 
of any preliminary meeting of corporate members 
held according to the terms of By-law 61. To some 
extent, of course, the members have the matter in 
their own hands, since, under By-law 55, any 20 of 
wo can requisition a special meeting to discuss it 

This is a right that they would do well to 
apd jealously, but to use sparingly. Its use 
should be seldom necessary. 

It will have been observed that, throughout the 
foregoing comments, nothing has been said regarding 
the merits or otherwise of the amalgamation pro- 
posals themselves. The omission is deliberate. We 
did not comment upon them after the publication of 
the details to members, because to have done so 
might have prejudiced the postal poll. Hoping, as 
we do, that the matter may be referred again to the 
members, this time by secret ballot, we prefer still to 
reserve comment, although our views are known to 
some, at least, of those in authority in both Institu- 
tions. If it should be argued from this that the 
present ventilation of opinions is out of order, and 
that this is purely a domestic concern of the Institu- 
tion of Mechanical Engineers, we would submit that 
a chartered institution is on a somewhat different 
footing from an organisation which exists solely for 
the benefit of its own members. It is, in a sense, a 
public body, and, in the present instance, one in 
which a large part of the engineering profession 
and industry, not alone its own corporate member- 
ship, is very closely interested ; hence our convic- 
tion, after long and careful consideration, that the 
best interests of all concerned would be served by 
giving publicity to certain views which we know to 
be widely held. Possibly the Council could, if they 
wished, force the proposals through by steam-roller 
tactics, simply ignoring those who disagree ; but 
it is tolerably certain that to do so would effectively 
prevent any similar rapprochements in other diree- 
tions from being even mooted for at least a genera- 
tion, by creating within the Institution a “‘ division 
very different from the one contemplated in the 
amalgamation scheme. 





INSTITUTION OF CHEMICAL ENGINEERS.—The 24th 
annual corporate meeting of the Institution of Chemical 
Engineers will be held at the Connaught Rooms, Great 
Queen-street, London, W.C.2, on Friday, April 12, at 
11 a.m. The chair will be taken by the President, Mr. 
Hugh Griffiths, who will deliver his presidential address 
on ‘‘ Vapour Phase Adsorption” at 12 noon. The 
annual luncheon will be held in the Great Hall of the 
Connaught Rooms, at 12.45 for 1 p.m. 


THe Lire or STeet Rars.—In a lecture to the 
London Section of the Permanent Way Institution, Mr. 
V. A. M. Robertson, chief civil engineer of the Southern 
Railway, gave the following figures for the life of rails 
on different parts of the system: Cannon Street to 
London Bridge, 3 years ; heavily-worked steam tunnels, 
4 years; Waterloo to Vauxhall, 5 years; Clapham 
Junction, 15 years; Brighton main line, 18 years; 
Victoria to Dover Marine, 30 years ; Woking to Bourne- 
mouth and Exeter, 40 years. 
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Tue INsTITUTE OF MARINE ENGINEERS. 


Tue annual luncheon of the Institute of Marine 
Engineers, preceded by the annual general meeting, 
too: place on Friday, March 8, the chair being 
occupied by the newly-elected president, Sir Amos 
Ayre, K.B.E. The annual report showed a con- 
tinued increase of membership, the total number of 
names on the roll on December 31, 1945, being 4,750 
compared with 4,483 on the same day of 1944. 
The finances of the Institute were also in a satisfac- 
tory condition, the gross revenue for the year ended 
December 31, 1944, being £11,436, showing a credit 
balance of £873. The offices were transferred back 
to 85, Minories, London, E.C.3, in July, 1944, and 
the lecture hall at headquarters had been partially 
re-conditioned and was again in use; the library 
and reading room were also in daily use. The 
Council had decided that the new building for the 
Institute, rendered necessary by the pending 
demolition of the old one for the re-construction of 
the City of London, should form a national memorial 
to the engineers of the merchant navy who lost their 
lives as a result of the war, and that the appeal 
for funds should also make reference to the 
Diamond Jubilee of the Institute in 1949, by which 
date the preparations for the erection of the new 
building were expected to be completed. The 
Institute Silver Medal for non-members was awarded 
to Mr. J. H. G. Monypenny, F.Inst.P., and the 
Herbert Akroyd Stewart Award was conferred 
jointly upon Professor 8. J. Davies, D.Sc., and Dr. 
M. I. Fawzi; an additional award from this fund 
was made to Mr. J. W. Armstrong. The W. W. 
Marriner Memorial Prize was awarded to Mr. M. W. 
Sydenham and the Institute’s Prize for excellence in 
marine engineering in H.M.S. Worcester, Thames 
Nautical Training College, was awarded to Cadet 
J. E. Robinson. A large number of prizes for 
essays, and for merit in students of Technical Col- 
leges in marine centres, was also awarded. The 
Guild of Benevolence of the Institute had received 
donations during 1945 to the amount of £643 in 
addition to the third donations to the John Silley 
Memorial Fund of 1,000/. and 500/. from Mr. H. A. J. 
Silley and Mr. B. L. Silley, respectively. At the 
luncheon, which was held at the Connaught Rooms, 
London, and was attended by some 620 members 
and guests, the toast of “The Lord Mayor and 
Corporation of London,” was proposed by Sir 
Amos L. Ayre, K.B.E., President of the Institute, 
and was responded to by the Lord Mayor, Colonel 
Sir Charles Davis, Kt., D.L. The toast of “ The 
Institute of Marine Engineers” was proposed by 
Mr. E. L. Jacobs, chairman of Lloyd’s Register of 
Shipping, and was acknowledged by Sir Amos Ayre. 
The toast of ‘‘The Guests,” proposed by Mr. 
Robert Rainie, M.C., M.I.Mech.E., was acknow- 
ledged by Admiral H. K. Hewitt, Commander of the 
United States Naval Forces in Europe. In addition 
to Admiral Hewitt, the navies of Belgium, China, 
France, Greece, Norway, Poland and Russia, were 
represented, while the British Navy was represented 
by a number of high-ranking officers, including the 
Engineer-in-Chief of the Fleet, and the Government 
by the First Lord of the Admiralty. 


CERTIFICATION OF ELECTRICITY METERS. 


An Order in Council (S.R. and O. 1946, No. 162), 
made on February 19, 1946, enables authorised 
undertakers, again to submit supply meters for 
certification. This certification is, however, per- 
missive only and does not for the time being give 
consumers the right to demand a certified meter. 
The object of the amendment is, we understand, to 
provide a transitional period during which under- 
takings can have meters certified, either in order that 
uncertified meters can be replaced or stocks built 
up so that certified meters are available for installa- 
tion on new premises when the Defence Regulation 
(60 CB) dealing with this matter is revoked. The 
Order also extends for a period of two years, i.¢., 
until June 30, 1950, the period of ten years specified 
in Section 3 of the Electricity Supply (Meters) Act, 
1936, within which uncertified meters installed 
before the date on which the Act came into force 
(July 1, 1938) have to be replaced. As it is possible 





that the Defence Regulation itself may be revoked 
before long, and the ban on the installation of 
certified meters thus removed, the Commissioners 
ask authorised undertakers who own a testing 
station and who are in a position to submit meters 
for certification to communicate with the Chief 
Meter Examiner, Electricity Commission, Savoy- 
court, Strand, London, W.C.2, in order that it may 
be ascertained whether the undertakers’ i 
apparatus is ready for the purposes of certification 
and that the date from which certification can be 
resumed may be fixed. If any undertakers cannot 
undertake testing in their own test room, the 
Commissioners are prepared to approve arrange- 
ments for this to be done in manufacturers’ test 
rooms or by a neighbouring undertaking. 


Monp FELLOWsHIPsS IN METALLURGY. 


In order to encourage scientifically-minded young 
men to direct their attention to, and continue in, the 
metallurgical field, and also to help to meet the 
demand of industry for men for executive and ad- 
ministrative posts who are able to appreciate the 
technological significance of research and its results, 
the directors of the Mond Nickel Company, Limited, 
are prepared to covenant to make available during 
the next seven years such annual sums of money 
as will provide a total of 50,0001. Since it is the 
years in the immediate future that would seem to 
matter most, it is thought that the total sum and 
any accrued interest should be expended during the 
next 10 to 15 years. The offer, which has been 
made to the five metallurgical institutes in this 
country, namely, the Iron and Steel Institute, the 
Institution of Mining and Metallurgy, the Institute 
of British Foundrymen, the Institute of Metals, 
and the Institution of Metallurgists, will enable 
awards of at least five substantial Fellowships to be 
made annually durimg the next 15 years. It is 
estimated that the five Fellowships would have an 
average value of about 700/., and one suggestion is 
that one Fellowship should be worth 8501., two 7501., 
and two 6501. The particular aim of the offer 
is to help towards the speedier and fuller application 
of the results of research work to the needs of 
industry and thus bridge the gap which tends to 
develop between pure research and industrial prac- 
tice. It is suggested that the Fellowships be 
awarded to men of at least university-degree 
standard (in appropriate cases, physicists, chemists, 
and engineers as well as metallurgists) who best 
satisfy the awarding authority that, in following a 
proposed plan of additional training or study, they 
would better fit themselves to meet the needs of the 
British metallurgical industry. The intention is 
not to award the Fellowships only, or even mainly, 
for further research, nor would it be the intention 
necessarily that the Fellowships should be awarded 
only to men who have shown brilliance in carry- 
ing out research. It is expected that the majority 
of the Fellowships will be used to provide oppor- 
tunities for travel to study the industry in other 
countries, but training in administration and the 
study of industrial economics or some other aspect 
of business or industry will also be considered. 


THE ENGINEERING INSTITUTE OF CANADA. 


Both the present vigour and the long history of 
the Engineering Institute of Canada were attested 
by the successful 60th annual and professional 
meeting held in Montreal, Quebec, from Thursday, 
February 7,to Saturday, February 9, inclusive. The 
programme included technical meetings, social func- 
tions and visits to selected works, but for the first time 
a Student Conference also was held, each under- 
graduate engineering society in Canada sending its 
president, and representatives from every university 
in the country granting engineering degrees being 
present. Another innovation was a conference of 
Deans of Engineering organised by the retiring presi- 
dent, Dr. E. P. Fetherstonhaugh, while the beginning 
of a new scheme was marked by a dinner meeting 
of the joint committee of the American Society of 
Mechanical Engineers and the Engineering Institute 
of Canada at which a programme of co-operation for 
1946, to be carried out under mutual agreement was 
considered. The three major engineering organisa- 
tions of Great Britain, namely, the Institution of 
Civil Engineers, the Institution of Mechanical 


Engineers and the Institution of Electrical Engineers 
were represented by Dr. P. Dunsheath, C.B.E., 
M.A., D.Sc. (Eng.), President of the last-mentioned 
Institution. Dr. Dunsheath read a paper entitled 
“British Engineer’s Contributions to the Allied 
Cause ”’ at one of the professional meetings, and also 
gave an address entitled, ‘‘ The Engineer Family in 
the British Commonwealth ” at the Annual Banquet 
at which function the new president of the Institute, 
Mr. J. B. Hayes, was inducted. Other subjects 
dealt with at the various meetings included the 
responsibility of the engineer in community plan- 
ning, introduced by Mr. H. M. Scott, M.E.1.0., 
Atlas Construction Company, Canada; the per- 
formance of gas turbines, by Mr. J. D. Pearson, of 
the Rolls-Royce group, England ; light metal alloys, 
by Professor J. A. Van Den Broek, M.E.I.C., Univer- 
sity of Michigan; the temperature of the St. 
Lawrence Waters, by Mr. J. G. G. Kerry, M.E.I.C., 
consulting engineer; radio communication in 
Canada, by Mr. A. B. Hunt, M.E.L.C., Northern 
Electric Company, Limited, Montreal ; the incidence 
of war on engineering education, by Mr. H. S. Rogers, 
President of the Polytechnic Institute of Brooklyn, 
U.S.A. ; and the behaviour of poured concrete, by 
Mr. T. C. Creaghan, M.E.L.C., Creaghan and Archi- 
bald, Montreal, Mr. K. P. Bilner, the Vacuum 
Concrete Company, Philadelphia, U.S.A., and 
Mr. V. S. Murray, Department of Highways of 
Ontario. The meeting was attended by a number 
of distinguished guests from the United States, 
including the Presidents of the American Society of 
Mechanical Engineers, the American Society of 
Chemical Engineers, the Society for the Promo- 
tion of Engineering Education, the chairman of the 
Engineers’ Council for Professional Development, the 
secretary and executive officer of the American 
Society of Civil Engineers and others. Visits were 
made to the Angus repair shops of the Canadian 
Pacific Railways, the Canadian National Railways 
rectifier room and tothe control tower of the Lachine 
Canal. The meeting was organised by a Committee 
of the Montreal Branch. 


HicHway CONSTRUCTION IN PERU. 

The Government of Peru propose to spend 
10,000,000 dols. on road-building equipment in the 
United States, for a five-year highway construction 
programme expected to cost over 50,000,000 dols. 
This announcement was made recently in Washing- 
ton by Eduardo A. Salgado and Juan Quiroga, the 
assistant director and chief design engineer, respec- 
tively, of the highway department of Peru. They 
report that Peru now has nearly 20,000 miles of 
highway and that, by the end of the five-year pro- 
gramme there should be 3,000 additional miles. 
An all-weather road has been completed for the 
entire length of the Peruvian portion of the Pan- 
American Highway. So far about one-half of the 
1,800-mile route from Ecuador to Chile has been 
paved with asphaltic concrete. Peru is also pushing a 
new highway eastward from Cuzco in the “ Alto- 
Plan,” or high plateau region, toward Maldanado, 
on the upper reaches of the Madre De Dios River, a 
tributary of the Amazon. This road, in the face of 
great difficulties, has already been extended for 
180 miles into the eastern valley region as far as the 
River Inambara, and aerial surveys have been made 
for the remaining 125 miles to Maldanado. Another 
important highway now nearing completion is that 
leading from Nazca, a city on the Pan-American 
Highway 290 miles south of Lima, to Cuzco, which 
is east of and 410 miles from Nazca. This Nazea- 
Cuzco highway, while not entirely completed, is now 
passable throughout, and shortens the distances 
between Lima and Cuzco by 125 miles. It is 
reported also that Peru is now completing the long- 
est highway bridge in the Amazon River basin. The 
bridge spans the Aguayitia River and is part of the 
Ocean-to-Amazon highway in eastern Peru. The 
bridge is a part of a highway which connects Lima 
with the Ucayali, an important tributary of the 
Amazon. This highway crosses the main range of 
the Andes at an elevation of nearly 16,000 ft. and 
provides quick and economical communication 
between the Pacific port of Callao and the rich, but 
until recently isolated, Upper Amazon valley. The 
two-lane bridge is about 2,300 ft. long and consists 
of a suspension span of 560 ft., two 108 ft. steel-truss 





spans each and 33 steel I-beam spans, each of 46 ft. 
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OBITUARY. 


DR. F. W. LANCHESTER, F.R.S. 


BrITIsH science and engineering alike have lost 
an outstanding figure by the death, on March 8, of 
Dr. F. W. Lanchester, F.R.S. He was in his 78th 
year and had been in failing health for more than 
twelve months, though it was only recently that his 
illness became acute. 

Frederick William Lanchester was the son of an 
architect and was born. in Lewisham on October 23, 
1868. He was educated at the Hartley College, 
Southampton, the Royal College of Science and Fins- 
bury Technical College, 
and in 1889, being then 
21, went to Birmingham as 
assistant works manager to 
Messrs. T. B. Barker and 
Company, makers of the 
“Forward” gas engine. 

Already, he was actively 
inventing, producing a pen- 
dulum governor and a 
starter for gas engines 
which, despite his youth, 
showed the combination of 
ingenuity and engineering 
finish which became so 
prominent in the next stage 
of his career, namely, the 
construction of the Lan- 
chester motor car, which 
has been described as “ the 
first genuine automobile.” 
Its revolutionary design 
included a fully-balanced 
two-cylinder engine, epi- 
cyclic gears, worm drive 
(cut on machines devised 
by Lanchester for the pur- 
pose) and a suspension 
system of remarkable effici- 
ency. The tiller steering, 
though effective enough, 
was abandoned later, but 
most of the other construc- 
tional features eventually 
became orthodox - motor- 
car practice. His subse- 
quent contributions in this 
field included the introduc- 
tion of the live axle and of 
tangent-spoke wire wheels, 
the use of splined shafts 
instead of keys, the incor- 
poration of needle-roller 
bearings in his gearboxes, 
unit construction of the 
engine and gearbox, and— 
a@ very notable improve- 
ment—the torsional vibra- 
tion damper. The experi- 
mental work on the car was 
done by the Lanchester 
Engine Company, which he 
founded in 1899 and which 
became better known in 
later years as the Lanches- 
ter Motor Company. For 
the first five years of its existence, he was general 
manager; then, chief engineer and, latterly, con- 
sulting engineer ; but always, as may be imagined, 
his was the directing mind in all technological 
developments. 

As a consultant, Lanchester was associated with 
several famous companies. He acted in this capa- 
city for the Daimler Company from 1909 to 1933, for 
the Birmingham Small Arms Company, and, from 
1928 to 1930, for William Beardmore and Company 
in connection with Diesel engines. From his youth, 
however, he had been interested in the problems of 
aerial flight and gradually these absorbed more and 
more of his attention ; indeed, we believe that it was 
only the pressure exerted by his friend and associate, 
the late Sir Dugald Clerk, which prevented him, 
more than 35 years ago, from abandoning his 
mechanical-engineering pursuits in order to devote 








himself wholly to the production of power-driven 
aircraft. His enthusiasm for aerodynamics, indeed, 
might have undermined a constitution less robust 
than he enjoyed, for it led him not infrequently 
into his garden at 4 a.m..or so, clad only in pyjamas 
and dressing gown, in order to seize every occasion 
of a still atmosphere to test the ingeniously simple 
models wherewith he laid the foundation of the 
work eventually enshrined in the classical volumes 
on Aerodynamics and Aerodonetics, in which his 
theories were published to the world in 1907 and 
1908, respectively. He evolved the vortex theory 
as long ago as the middle ‘nineties and read a paper 
on it in Birmingham, but’ this was not published in 
print.:. A couple of years later, he submitted a 
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revision of it to the Physical Society, by whom it 
was rejected ; and it was not until another decade 
had passed that it appeared in book form, by which 
time Prandtl, at Géttingen, had begun to work 
along similar lines, quite independently. By one 
of the ironic twists to which Fate is addicted, 
Prandtl secured the wider attention, and it is a 
source of gratification to us that it was the late 
H.M. Martin, of the editorial staff of EnarveERINe, 
who was chiefly instrumental in correcting the 
erroneous impression of Prandtl’s priority and 
securing for Lanchester the credit which was his due. 

In 1909, Lanchester was appointed a merhber 
of the Advisory Committee on Aeronautics, of which 
Lord Rayleigh was chairman, and he continued to 
serve on it until 1920. Part of his work while 
associated with this committee was the develop- 
ment of the gyroscopic turn indicator used by the 








Royal Flying Corps, but this was only one of his 

many inventions during this period, which was 

also a most fruitful one in respect of lectures ang 
various publications on the science of flight. Ip 

1914, he brought out a book, Aircraft in Warfare, 

the main contentions of which have since beep 

amply demonstrated ; and two years later there 
appeared another book, The Flying Machine From 
an Engineering Standpoint, which was based upon 
the James Forrest Lecture delivered by him to the 
Institution of Civil Engineers in 1914. His lectures 
and papers were numerous, and show, perhaps better 
than anything else, his remarkable versatility and 
fertility of mind. Economics, relativity, the theory 
of dimensions, music—especially the music of Han. 
del, and even colour photo. 
graphy were among his 
special interests. At vari- 
ous times he addressed, in 
addition to the instity. 
tions already named, the 

Royal Aeronautical Society, 

which made him an Honor- 

ary Fellow, and, in 1926, 

awarded him their Gold 

Medal; the International 

Engineering Congress, in 

San Francisco, in 1915; 

the Institution of Mechani- 

cal Engineers; the Insti. 
tution of Naval Architects ; 
and the Junior Institution 
of Engineers, of which he 

was president in 1916-18; 

and, on several occasions, 

the British Association. 

Many of these papers have 

been reproduced in our 

columns. He was a Fellow 
of the Royal Society, an 
honorary LL.D. of Bir- 

mingham University —a 

distinction which gave him 

special satisfaction—and an 
honorary member of the 

Institution of Mechanical 

Engineers and also of the 

Institution of Automobile 

Engineers, of which he was 

president in 1910. He was 

awarded the Ewing Medal 
of the Institution of Civil 

Engineers in 1941; and, a 

little more than a year ago, 

the James Watt Medal of 
the Institution of Mechani- 
cal Engineers. 

His message to the Insti- 
tution of Mechanical Engi- 
neers on that occasion 
emphasised the formative 
value of difficulties in 
moulding character; an- 
other subject on which he 
could speak with authority, 
though it is undeniable 
that many of his own 
difficulties had their. origin 
in temperamental handi- 
caps not uncommon among 
men of massive intellect. 

His mind worked so quickly and directly, leaping 

over the intermediate stages of thought that ordin- 

ary mortals had to surmount one by-one that he 
tended to be intolerant of their slower processes ; 
there can be few, in fact, who were ever associated 
with him who did not have frequent occasion to 
exercise a forbearance that he was too apt to mis- 
construe, which often made collaboration difficult 
when it was most to be desired. It can be said with 
confidence, however, that there is not one of them 
who does not recognise his genius, marvel at his 
breadth of interests, or feel that to have known him, 

especially in his Newtonian prime, was indeed a 

liberal education. Lord Sempill has proposed in 

The Times that the new air terminal at Heathrow 

should be named the Lanchester Air Port ; thatis the 

least tribute that should be paid to his scientific 
stature and almost uncanny aeronautical prescience. 
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PUBLIC EXAMINATIONS IN 
ENGINEERING. 
By E. E. Mann, M.8c., A.M.Inst.C.E. 


In most professions there has arisen a need for 
some reliable means of testing knowledge and 
ability, and for the granting of some “ hall mark ” 
of quality in order to guide those who wish to 
employ professional men. Engineering is no excep- 
tion. It is difficult to devise reliable standard tests 
for what may be called practical ability, a somewhat 
elusive psychological quality ; though even this is 
now being done with some success when applied to 
young entrants to the profession. It is much easier 
to test the amount of a man’s technical knowledge 
and his ability to apply it to hypothetical problems 
and his power of expression, and so the custom has 
grown of holding standardised written examinations 
and of granting degrees, diplomas, etc., sponsored 
by universities, professional institutions or the 
Ministry of Education. 

In some cases, particularly in the universities, the 
examination questions are set by the actual teachers. 
These are called “‘internal”’ examinations, and 
although the teachers may themselves mark the 
candidates’ scripts, independent assessors are 
invariably appointed to see that the marking is fair 
and that the standard of the examination is kept 
constant. In other cases, the questions are set by 
independent examiners who will probably not know 
exactly what the teachers have taught. These 
“external’’ examinations are the subject of this 
article. Usually, the main difference between external 
and internal examinations lies in the difficulty— 
with regard to external examinations—of setting 
questions which do not lie outside the scope of the 
instruction, or the corresponding difficulty, to the 
instructor, of knowing how to arrange his course 
within the limits ofthe examination. Thisis usually 
met by the provision of a published examination 
syllabus, which purports to inform candidates in 
what sections of the subject the questions will be 
set, and, therefore, what they will have to study. 
Obviously, it is important that this guide should be 
full and free from ambiguity in order to avoid 
serious waste of effort by the candidate in 
his studies. It is not too much to say that the 
syllabuses issued by the examining bodies are 
responsible for the direction of the efforts of thou- 
sands of young men each year, and @ great public 
responsibility lies upon those who devise them ; they 
should be written with all the care and precision of 
an engineering specification. 

Viewed in this light, many of the present-day 
syllabuses are strikingly deficient. In one case, 
for example, it is stated that questions may be set 
on the “* physical properties of common materials 
of engineering.” The candidate may ask with 
reason, which properties, and which materials. 
Clearly, it would be impossible to cover steel, 
ferrous and non-ferrous alloys, timber, stone, brick, 
cement and plastics, and to include strengths, 
specific gravities, electrical properties, etc. There 
appears to be no reason why the properties and the 
materials should not be listed. In another case, the 
published syllabus of an important newly organised 
hydraulics examination, covering probably 150 hours 
of study, contains only 110 words and completely 
omits any mention of hydrostatics, buoyancy, 
stability or fluid pressure. These examples could 
be easily multiplied, but they serve to show the 
present lack of guidance. The experienced teacher, 
of course, always studies past papers (when these are 
available for a long-established examination), but it 
requires some skill to deduce what may be asked 
from what has been asked already. It is true that 
an examination ought not to be made too easy, but 
it is introducing the wrong kind of difficulty to make 
the candidate guess beforehand what the examiner 
may or may not want. 

The difficulty in writing a syllabus lies usually in 
defining its upper limit, beyond which questions 
will not be asked. Most subjects have now been 
developed beyond what an ordinary university 
undergraduate could possibly study in the time he 
has available; and there are many border-line 
theories, usually of some difficulty, which a man 
may study, only to find that he has been wasting 





his time as far as the examination is concerned’ 
For example, in the theory of structures, there is 
the study of stiff jointed frames by relaxation 
methods; in materials, the properties of plastics ; 
in surveying, the latest continental types of theo- 
dolites,andsoon. Probably the best syllabus would 
be @ copy of the contents or paragraph headings 
from a standard text-book, with such specific and 
definite additions or deductions as the examiners 
should consider desirable. The invidious publicity 
this would give to the particular text-book, however, 
would probably be undesirable in a public exami- 
nation. To make the upper limits of the syllabus 
quite clear, it would often be advisable to specify, 
as such, those border-line theories which the 
examiners considered to lie outside the syllabus. 

The science of engineering progresses each year, 
and there arises an almost irresistible tendency to 
bring the examination up to date by including more 
and more in the question paper, if not in the syllabus. 
Great pains should be taken to limit the scope of the 
examination to what can reasonably be studied in 
the time available, which remains almost constant 
from generation to generation. Otherwise, there 
arises @ pernicious tendency for the questions to 
become harder, and the marking for a pass to become 
lower. Theideal to be aimed at should be an exam- 
ination made easy by the fullness and clarity of 
the syllabus, and made difficult by the high 
percentage of marks required for a pass. It has 
been remarked that “a 40 per cent. knowledge | of 
a subject i is no good to anybody in e 

It is pertinent, at this stage, to ask what a written 
examination can really test. In the first place, it 
can test the power of memory to recall detached 
facts—the weight of water per cubic foot, and so on. 
This is by no means to be despised, and is well 
known to be strongest in the young. It can also 
test the ability to pursue certain specialised trains of 
thought, as in mathematical operations; and the 
power to imagine the action of we or the sequence 
of phenomena—the so-called “ imagina- 
tion.” Ifthe examination is difficult, it is bound to 
test indirectly the student’s capacity for hard work, 
and, according to the subject, his initiative in study- 
ing and investigating on his own responsibility. It 
also tests his ability to express himself clearly. 

The great drawback to a written examination is 
that it usually has a time limit, so that the fastest 
writer, and the one who is not meticulously careful 
in checking, gains the most marks. This is a pity, 
because in practice the slow careful worker is usually 
the best. It is difficult to see how this drawback 
can be overcome except by merely extending the 
duration of the examination, Some examiners 
require the submission of course work, i.e., designs 
and reports of experiments carried out during the 
course of instruction, and extending over perhaps 
60 hours in each subject ; but it is almost impossible 
then to distinguish between the ability of the student 
and that of the instructor, even when actual dicta- 
tion of results or copying of prototypes has not 
occurred. A careful report on a student’s work by 
a responsible instructor, accompanied by an affidavit 
of the number of hours spent in the drawing office or 
laboratory, would be useful in this connection, 

In addition to the need for clarity in the sylla- 
buses, there is an obvious need for fairness in the 
conduct of the examination itself; that is to say, 
fairness to the public in keeping the standard fixed, 
and fairness to the candidate in avoiding obscurity 
in the question paper and caprice in the marking. 
The standard of the examination depends on two 
factors, namely, the difficulty of the questions and 
on the percentage marks required for a pass. Both 
of these are usually controlled by independent 
assessors who first consider and, if necessary, amend 
the questions and then check the marking. The 
common technical methods of obtaining uniformity 
in these respects need not be considered here. They 
belong to a branch of pedagogics which has been 
investigated in some detail in the past few years. 

The question of fairness to the candidate is a 
separate difficulty, and this applies particularly to 
the choice of questions to be allowed. A common 
practice is to require a canglidate to answer only, 
say, six questions out of ten, or to allow him to 
answer more but to count only the six best. In 
both these cases, but particularly the first, it pays 





the candidate to study and concentrate on part of 
the syllabus, so that he knows a good deal about 
six questions and little or nothing about the other 
four, since ability to answer these last does not help 
him to accumulate marks and is, in effect, a distrac- 
tion. The examiner often makes the syllabus too 
wide for a normal student to be expected to cover 
it all in the time available, so that any particular 
candidate is expected and encouraged to choose 
those parts which suit his own job or local condi- 
tions; or the candidate may be given the choice 
because the examiner feels that the number of 
questions he is allowed to set cannot cover the 
whole syllabus. Whatever the reason may be for 
the choice of questions, it is obvious that those 
actually asked should be evenly dispersed over the 
syllabus to ensure that a candidate, who has only 
studied that part of it especially applicable to his 
own circumstances, is not unexpectedly penalised 
or favoured. This dispersal could well be done by 
dividing the whole syllabus into marked sections of 
equal difficulty (as measured by the time required 
to study them) and then setting one question from 
each section. It is also obvious that all questions 
should carry an equal number of marks unless their 
relative weights in this respect are clearly shown 
to the candidate. Unfairness sometimes occurs 
when @ question is worded so that only a particular 
formula or theory may be used, although that 
formula may not have been specifically mentioned 
in the syllabus and other solutions are possible. 
For example, if the syllabus merely mentions 
“theories of earth pressure’’ without specifying 
any particular one, it would be unfair to require 
the pressure on a retaining wall to be calculated by 
@ specifically named theory. The question should 
be set so that any theory in common use could be 
used at the discretion of the candidate. 

Employers, educational institutions and the 
public are apt to be vague as to the relative value of 
such common professional “ paper qualifications ” 

as the London University degree, the associate- 
wader die examinations of the institutions, and 
the higher National Certificate in Engineering, to 
name three of the most important. As measured 
by the time required to study for them, they vary 
greatly. Broadly speaking, the London degree, 
starting from matriculation standard, requires 
attendance for three years, each of 30 weeks and 
each week of about 25 hours, giving a total of 2,250 
hours. The associate-membership examinations of 
the professional institutions now require (after the 

preliminary examination, which may be considered 
equivalent roughly to matriculation) for Section A, 
five subjects for one year and a further five subjects 
for one year in Section B, giving a total of 1,500 
hours. (Note that this refers to the examination 
qualification only, not to full membership.) 

The Higher National Certificate is usually the 
culmination of seven years’ part-time or evening 
study, commencing at the age of 14 and finishing at 
21. Each year occupies three evenings (or one day) 
per week, that is, six hours for, say, 30 weeks. The 
first four years are required to reach something 
roughly equivalent to matriculation, leaving three 
years, or 540 teaching hours, between that and the 
final certificate. The relative difficulties of these 
qualifications are therefore shown by the figures 
degree 100, associate-membership 67, and Higher 
National Certificate 24. 

There is also some difference between the degrees 
granted by different universities, some of which 
require four years of post-matriculation study while 
others are content with three. It is to be feared 
that these facts are not always appreciated when 
professional appointments are made. One remedy 
would appear to lie in the hands of the professional 
institutions. At present, these do issue a list of 
those degrees, etc., which will be accepted as 
qualifications exempting a candidate from their own 
institution examinations, and are therefore of equal 
or greater difficulty. If such a list could also give 
the detailed conditions under which these exempt- 
ing qualifications are gained—that is, the number of 
years’ study and the scope of the examination— 
it would serve the further purpose of enabling an 
approximate estimate to be made of their relative 
degrees of difficulty, and would be of value to 
members of the profession and to the public. 
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CREEP OF METALS. 
(Concluded from page 235.) 


In the discussion, which was opened by Sir 
Lawrence Bragg, Dr. A. McCance contributed a 
new theory of creep. He said that metals subjected 
to plastic flow possessed two characteristics—they 
increased in hardness and they increased in volume. 
It is probable that these are correlated phenomena 
and that the internal stress, produced by the volume 
changes which will be connected with the compressi- 
bility of the material, accounts for the changes in 
hardness. He had studied these volume changes 
and their effect on the stress-deformation relations 
when slip took place along the glide planes. 

It is assumed that slip takes place in steps and 
that, for every step 6 along the x axis, there is a 
separation a of the glide planes on the y axis. 
Thus, if there are n glide planes per unit length, 
nb = 82 and na= dy. When two glide planes 
intersect there will be a change in area c*’and since 
there will be n* points of intersection n* c* = 8A, 
where 5 A is the total change per unit area. In a 
long bar subjected to an external force, these changes 
cause second-order effects on the true stress per unit 
area which must balance out if the system is at rest, 
and this leads to the differential equation 

dS ad @¢ 
at *t ae 
the appropriate solution of which is 


a 
a 
S=2Pe ° sinh ‘ [tes 


where 2P,/* ny 

52 

small displacements. 
In an ordinary tensile test necking of the test 
piece takes place, but the conditions of the theory 
still apply to a thin cross-section, and in place of 
the extension per unit of length xz the contraction 
of area A can be substituted. In this form a value of 
sinh BA 


Vee 
B 
gives a straight line when plotted against a 


Results for steel and lead are shown (Fig. 9), and it 
has also been confirmed for such a different material 
as rubber. The postulates are general and connect 
any two variables which cause a volume change. 
A new criterion of rupture can be stated since 
fracture will occur if S is greater than the value 


ei 


is the plastic modulus for 


= B can be chosen so that log iT 


given by tie = 0. 

The maximum strength possible when a bar is 
stretched to an infinitely thin filament is obtained 
by putting A = 1 and the value so obtained corre- 
sponds to the so-called ‘‘ technical cohesive strength” 
obtained by the method of Kuntze. Calculations 
based on elastic theory which give an intrinsic 
strength of thousands of tons are most certainly 
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in error because they do not take account of the 
volume changes. 

The variation in the strength of a cold-drawn bar 
with the reduction in area is also obtained at once 
from equation (2). 

Turning to the theory of creep, when two glide 
planes intersect the material at the area of inter- 
section suffers a partial rotation—gliding gives rise 
to a kind of “ plastic eddy” at such places and 
forces of acceleration are involved which will depend 
on the rate of change of the velocity of shear and 
the density p of the material. Viscosity forces 
proportional to yp, the viscosity, and the velocity 
of shear are also involved. If a creep stress is 


defined 8,=N<, where N is the shear modulus, 


the balancing of all the forces involved at any 
instant enables the following differential equation 
to be formulated 
ax dx 
peog t+ 2u 57 =2(S—S8,)2, 
for which the appropriate solution is 


u? 2 (S—S,) 
pat pa 7 
where 2, is the total extension which takes place 
after infinite time under the limiting creep stress S,. 

The effect of a change in the stress difference 
S — 8, is illustrated (Fig. 10), and it reproduces 
all the characteristics found experimentally. 

The results of McKeown for lead have been used 


(3) 
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to show log ie y plotted against time and they 


give a very good straight line on tests lasting more 
than 1,300 days (Fig. 11). Similar confirmation 
has been obtained from tests on steel and even 
porcelain at high temperatures, so that the appli- 
cation of the theory is quite general. 
If equation (4) is put in the form 
zx ~at 

az ° 
and values of a and f are chosen to fit any particular 
creep curve for which S is known, then 


pt — ata (S—8,) . (6) 


and by plotting for a few values of S the limiting 
creep stress S, can be obtained even from short-time 
tests. 

It will readily be seen that under a constant load 
rupture will commence after a time ¢, given by 


oe =0 5 tanh 6, 

Also, if fatigue is considered as a creep pheno- 
menon, such that under alternating stresses a small 
amount of plastic flow occurs during the stress cycle, 
it can be shown that the total creep displacement is 
given by 


sinh Bt (5) 


a= 2aye~ 7**% sith ar BN (7) 
where A is the relaxation time of the material and 
N is the number of cycles, a and f having the same 
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significance a8 before. The criterion for failure is 
2 

again : ra = 0, and the shape of the curve 
connecting stress with the number of cycles gives 
at least a close qualitative resemblance to the 
experimental fatigue curves. What is not as yet 
clear, however, is why the fatigue strength should 
be approximately half the tensile strength in mild 
steel. 


LETTERS TO THE EDITOR. 


MASS AND INERTIA. 
To THe Eprror or ENGINEERING. 


Sir,—The added importance attributed to mecha- 
nics by its use to explain so much of nuclear physics 
should emphasise the importance of every effort 
being made to see that all ambiguities be removed 
from mechanics as it is taught in schools and used 
in practice. 

When Newton discussed the Second Law of Motion 
he stated that force acting on a body was to be 
measured by the rate of change of motion. Motion 
was later called momentum. Newton also pointed 
out that the force in this case was the vis inertiae, 
or Force of Inertia. Unfortunately, mathematicians 
departed from Newton’s teaching when they said 
that force equalled mass times acceleration. There 
were, however, enough mathematicians with a regard 
for Newton’s teaching to get the term moment of 
inertia accepted as standard, though in the early 
nineties moment of mass was still used by some. 
As we are aiming at improving everything now, 
does it not seem an appropriate moment to get the 
word inertia used instead of mass in this equation ? 
The late John Perry tried to get a new unit of mass 
or inertia accepted which he called the slug. Unfor- 
tunately, people who did not know well the meaning 
of slug as a name for a lump of metal, jumped to the 
conclusion that the animal was referred to and the 
name slug was never accepted. 

I would like to put forward two new names to 
cover the unit of inertia in the two systems of units 
now used, namely, the absolute system and the 
gravitational system. The names are the “ absiner” 
for the inertia of one pound of matter, which is the 
unit in the absolute system, and ‘“ graviner ”’ for the 
inertia of 32-2 lb. of mass, which is the unit used 
in the gravitational system. We would then write 
the equation as poundals = absiners x acceleration 
in feet per second per second, or pounds = graviners 
x feet per second per second. 

Personally, I have found that using the word 
inertia mentally in working out problems helps one 
quite materially. Inertia has, after all, retained its 
correct meaning all these years, while mass in daily 
use means everything except what mathematicians 
try to get their pupils to believe it means. 

Yours faithfully, 
H. RoTrenBure. 





King’s College, Cambridge, 
February 10, 1946. 





THE L.M.S. RAILWAY’S TURBINE 
LOCOMOTIVE. 
To THE Eprror oF ENGINEERING. 

Smr,—On page 109, ante, under the above heading, 
reference is made to the Armstrong Whitworth 
locomotive as being a feature of the British Empire 
Exhibition at Wembley in 1924. whereas the facts 
show this locomotive, as described in ENGINEERING 
of August 29, 1924, to be a three-cylinder piston 
engine of the orthodox type; it cannot, therefore, 
be incorporated in the turbine group. The Ramsay 
turbo-electric locomotive built by Armstrong, Whit- 
worth and Company in 1920, in which the Oerlikon 
turbo-electric system was installed, was run experi- 
mentally in 1921 ; it was not exhibited at Wembley. 

The only turbine locomotive exhibited at the 
British Empire Exhibition at Wembley in 1924 was 
the Reid-MacLeod geared-turbine locomotive de- 
signed and built by the North British Locomotive 
Company, Glasgow, as described and illustrated in. 
ENGINEERING of October 3, 1924, pages 479 and 
488, where it is referred to as undoubtedly the 
greatest novelty among the railway exhibits. 


The North British Locomotive Company’s geared- 
turbine locomotive was exclusively their own design 
and manufacture, being the first, and still remaining 
the only, all-British geared-turbine locomotive to be 
produced in this country. The non-condensing tur- 
bine locomotive under this system follows similar 
lines to the condensing type, of which one example 
was shown diagrammatically in the paper entitled 
‘‘The Steam Turbine Locomotive,’’ which I read at 
the World Power Conference and Engineering Con- 
gress, 1929, and in a paper presented to the Institu- 
tion of Engineers and Shipbuilders in Scotland, in 
October of the same year. Reference was made there 
to the relation of cost to economies effected, and to 
the relative operational condition, where the non- 
sondensing type takes preference over the condens- 
ing engine. 

Yours faithfully, 
James MacLEop. 
9, Mulberry-road, 
Glasgow, 8.3. 

February 22, 1946. 

[We are obliged to Mr. MacLeod for this correc- 
tion, and regret that it was necessary.—Ep., E.] 





THE INSTITUTE OF 
METALS. 


Tue 38th annual general meeting of the Institute 
of Metals was held at the Institution of Civil 
Engineers, London, on Wednesday and Thursday, 
March 13 and 14. The chair at the opening session, 
at 10.30 a.m., on Wednesday, was occupied by the 
President, Dr. W. T. Griffiths. 


REPORT OF CoUNCIL. 

The first matter considered, after the minutes of 
the previous meeting had been dealt with, was the 
report of Council for the year ended December 31, 
1945. This showed that the members on the roll 
of the Institute totalled 2,777, compared with 2,686 
on December 31, 1944, and 2,337 on December 31, 
1939. The total for December 31, 1945, included 
846 ordinary members and 213 student members 
(a total of 1,059), who were joint members of the 
Institute and of the Iron and Steel Institute. The 
Council recorded with regret the deaths of two 
original members of the Institute, namely, En- 
gineer Vice-Admiral Sir George Goodwin, K.C.B., 
LL.D., past president and a Fellow of the Institute, 
and Dr. G. D. Bengough, M.A., F.R.S., who had 
served as chief investigator to the Corrosion Com- 
mittee of the Institute from 1910 until 1924. The 
Institute had also suffered the loss by death of 
Dr. E. W. Engle, Mr. W. H. Grieve, Mr. G. V. 
Phragmen, Engineer Vice-Admiral Sir George 
Preece, K.C.B., Mr. P. Pritchard, Mr. C. Coldron 
Smith, and 18 other members. Twenty-eight papers 
had been published in the Journal in the course of 
the year, this being the largest number since 1940. 
There was still a serious delay in the publication of 
papers, owing largely to printing difficulties, but it 
was anticipated that conditions would improve 
shortly. Following the end of the war, a number of 
local sections had found it possible again to hold 
evening meetings, and other normal activities would 
be resumed as soon as possible. The staffs of the 
Institute and the Iron and Steel Institute were now 
working very closely together, so that there was 
virtually a joint staff. The Council was satisfied 
that this was in the best interests of the Institute. 


Honorary TREASURER’S REPORT. 
The report prepared by the honorary treasurer, 
Mr. H. S. Tasker, indicated that the income for 
the financial year ended June 30, 1945, amounted to 
8,4611., and the expenditure to 6,973/., thus showing 
an excess of income over expenditure of 1,488/. An 
increase of 7911. in the income, as compared with the 
previous year, had been due chiefly to a rise of 327. 
in the subscription income and of 375l.in the surplus 
from the Journal account. The war-time emergency 
fund now amounted to 7,5291., and the Endowment 
Fund exceeded 20,0001. The balance sheet on a whole, 
Mr. Tasker emphasised, reflected a strong position, 
built up by the work of those who had conducted 
the affairs of the Institute in past years. After pre- 
senting the,accounts, Mr. Tasker announced that 





the Council, at their meeting on the previous day 





had gratefully accepted the generous offer, made by 
the Mond Nickel Company, Limited, to provide 
50,0001. for the establishment of Fellowships in 
metallurgy. He then gave an explanation of the 
scheme, a description of which will be found on page 
255 of the present issue. 


ELECTION OF OFFICERS AND ANNOUNCEMENTS. 


It was then announced that the President and 
vice-presidents, nominated by the Council at the 
autumn meeting, held in London on September 12, 
1945, were declared to be duly elected for the year 
1946-47. The new President was Col. P. G. J. 
Gueterbock, C.B., D.S.0., M.C., and the vice- 
presidents, Professor G. Wesley Austin, O.B.E., 
Mr. W. F- Brazener, and Mr. A. J. G. Smout. As 
eleven members. had been nominated for four 
vacancies on the Council, a ballot had been : 
As a result of the election, the new members of 
Council were Dr. N. P. Allen, Dr. J. W. Jenkin, 
Dr. H. O'Neill, and Professor F. C. Thompson. 
The President then announced that the May 
Lecture for 1946 would be delivered on Wednesday, 
May 22, probably at 6 p.m., at the Institution of 
Mechanical Engineers. The lecturer, Professor 
N. F. Mott, M.A., F.R.S., of Bristol University, 
had chosen as his subject ““ Atomic Physics and the 
Mechanical Strength of Metals.” 


THE PLatinum MEDAL. 


The President then announced that the Institute’s 
Platinum Medal for 1946 had been awarded to 
Lieut.-Col. Sir John Greenly, K.C.M.G., C.B.E., 
M.A., M.I.Mech.E., in recognition of his outstanding 
services to the non-ferrous metal industries. In 
presenting the Medal, Dr. Griffiths stated that Sir 
John had been trained as an engineer and was now 
chairman of Messrs. Babcock and Wilcox, Limited. 
In 1916, after a period of service overseas, he had 
been appointed Deputy-Controller of Inspection of 
Munitions of War at the Ministry of Munitions, 
and, prior to the recent war, in 1938, had served as 
chairman of the Prime Minister’s Advisory Panel of 
Industrialists on Re-armament. From 1939 to 
1940 he acted as Controller-General of the British 
Supply Board in Canada and the United States, 
and for his public services had been created a 
K.C.M.G., in the New Year Honours List of 1941. 
His connection with the non-ferrous metal industry 
had commenced in 1920, when he became joint 
managing director of Messrs. William Foster, Pascoe, 
Grenfell and Company, copper manufacturers and 
smelters. In 1925, he was elected to the Council 
of the British Non-Ferrous Metals Research 
Association, and was made chairman in 1937. In 
thanking the President, Council and members of 
the Institute, Sir John Greenly said that although 
he realised that the award was a personal one, he 
felt that his colleagues on the British Non-Ferrous 
Metals Research Association and other organisations 
had a share in the honour thus conferred upon him. 
Previous recipients of the Medal had delivered 
addresses after its presentation. As he had only 
recently returned from Canada and the United 
States, he had had no opportunity to prepare one, 
but he would endeavour to collect facts and figures 
for a paper on “The Use of Non-Ferrous Metals 
during the Late War,” to be presented at the 
autumn meeting of the Institute. 


PRESIDENTIAL ADDRESS. 


At this stage of the proceedings, the retiring 
President, Dr. W. T. Griffiths, inducted the Presi- 
dent-Elect, Col. P. G. J. Gueterbock, into the chair. 
After a vote of thanks to Dr. Griffiths had been put 
to the meeting and carried unanimously, Col. Gueter- 
bock proceeded to read his presidential address which 
dealt with suggestions for some future activities of 
the Institute and British metallurgy generally. 


(To be continued.) 





OPENCAST CoAL.—The Minister of Fuel and Power 
announced in the House of Commons on March 5, 
that the quantity of coal produced by opencast 
mining methods, in 1944 and 1945, was 8,647,300 
tons and 8,114,000 tons, respectively, representing 4-5 
and 4°4 per cent. of the total coal output. 
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NOTES ON NEW BOOKS. 
British Railways. By Antaur Exton. William Collins 


and Son, Limited, 14, St. James’s-place, London, 
S.W.1. [Price 4s. 6d. net.] 


WuetueEr it be considered mainly for its brevity, its 
facts, or its readability, this is undoubtedly one of the 
best popular short histories of its subject that has been 
written ; and the choice and quality of its illustrations 
are entitled to equally high praise. Moreover, it con- 
forms well to that other desirable feature of ‘‘ potted ” 
history, namely, that it should leave the average reader 
with a keen desire to know more of the men, the con- 
structions and the events that it describes, The title, 
perhaps, is open to the objection that it appears to 
comprehend more of the modern development of British 
railways than, in fact, is dealt with in the text, for most 
of the book is concerned with the earlier stages of rail 
traction; but, the bibliography, contains references 
enough to fill many of the gaps. The story begins 
at the very begin ing—the earliest mining tramways— 
and in general (ignoring a single allusion to 1942) is 
brought down to 1939, the railway status of which is 
neatly summarised in a paragraph. The preceding 
paragraph contains as good a sample as any of the 
author's gift for condensation and pungent description, 
in the statement that “‘ the Great Western, an excep- 
tionally conservative line, after ing up one of its 
standard engines to look like a tin of fancy biscuits 
... gave up stream-lining.” Other observations 
indicate that he does not like streamlined railway 
engines ; or, it would appear, James Watt, who is the 
subject of a certain amount of acid comment, though 
he is admitted to have been “one of the greatest 
mechanical engineers that has ever lived.” Mr. Elton 
is not afraid to make his own assessments of the great 
figures of the engineering past, as witness his bold as- 
sertion that (George) “‘ Stephenson’s abilities as a mech- 
anical engineer have been overrated ”—‘‘ he was a very 
great and imaginative civil engineer,” and “‘a forceful 
and resourceful businessman and negotiator,”’ but ‘‘ he 
did not make any fundamental contributions to the de- 
sign of the locomotive.” It may be noted that George 
Stephenson was born in 1781, not 1741 as stated; and 
that the first public railway, the Surrey Iron Railway, 
was opened in 1805, not 1803. 


—--- 


Handbook of Mineral Dressing. Vol. I. 
Industrial Minerals. By Prorzsson Arruur F. 
Taaaakt and others. John Wiley and Sons, Incor- 
porated, 440, Fourth-avenue, New York 16, U.S.A. 
[Price 15 dols.]; and man and Hall, Limited, 
37, Essex-street, London, W.C.2, [Price 90s. net.] 


Tuat this book, a rewritten successor to Professor Tag- 
gart’s Handbook of Ore Dressing of 1927, should be 
reviewed only in a short notice is not to be taken as a 
gauge of its scope or value, but rather as an indication 
of the difficulty of dealing bv ot anything 2, i 
ndious by ordinary processes of reviewing. the 
sean had called it an Encyclopedia of Mineral 
Dressing, none would have questioned his choice of a 
title, whereas, as it is, some of his more slightly-built 
readers may feel that his 1,915 pages rather over- 
stretch that very elastic term, ‘‘ handbook.” Even so, 
there are few wasted words, and the crisp definition with 
which the book opens, that ‘‘ Mineral dressing is the art 
of treating the crude crust of the earth to produce 
therefrom the primary-consumer derivative,” is typical 
in its succinctness of every one of the 22 sections. The 
guiding principle is that of comparative technology, for, 
as Professor Taggart maintains, only by the most 
detailed study of broadly similar cases can a suitable 
technique be evolved to meet some unfamiliar condition 
or circumstance. On this basis, he goes into very 
close detail in describing methods of treatment, omit- 
ting no factor that may conceivably affect the result, 
even though its precise influence may not be obvious. 
“* It is the function of an engineering handbook,” as he 
observes, “to record . . . illustrative practices and to 
’ point out what appear to be the controlling conditions.” 
The cautious inclusion of the qualifying phrase, ‘‘ what 
appear to be,” leaves ample openings for specialists to 
enlarge upon particular aspects and subdivisions of this 
very wide subject, but we should suppose that a good 
many years will pass before this book is seriously chal- 
lenged by any new survey of equal comprehensiveness. 
The present volume is to be followed by another, dealing 
with the preparation of fuels and the methods, mainly 
chemical, peopel in treating both metalliferous and 
non-metallic concentrates. 





INSTITUTE OF MARINE ENGINEERS.—An extraordinary 
general meeting of the Institute of Marine Engineers 
will be held at 5.30 p.m., on Tuesday, March 19, to 
consider a special resolution amending the by-laws of 
the Institute. The meeting was postponed from 
February 1. 
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LABOUR NOTES. 


Tue conference of trade union executives, called to 
hear a combined appeal by Mr, Attlee, Mr. Bevin and 
Mr. Isaacs for full production, took place in London on 
Wednesday last week. Mr. Charles Dukes, general 
secretary of the National Union of General and Munici- 
pal Workers, and chairman of the Trades Union General 
Council, presided and over 1,600 representatives were 
present from 170 unions. After hearing from the three 
Ministers, a comprehensive survey of the country’s 
economic situation and the measures which the Govern- 
ment consider necessary, the conference ado the 
following resolution :—‘‘The conference declares its 
determination to do all in its power in accordance with 
the policy laid down by the Trades Union Congress and 
in agreement with the principles set forth in the General 
Council’s report on post-war reconstruction, to accom- 
plish the speedy reconversion of industry to peace-time 
needs, to increase production, and to utilise the nation’s 
man-power, financial, and productive resources in order 
to ensure full employment and a steadily increasing 
supply of goods and services to meet the needs of the 
people and the demands of the export trade. The 
conference instructs the General Council to give careful 
eonsideration to the statements made by the Ministers 
and the discussion arising therefrom with a view to 
affording guidance to the affiliated unions on the sub- 
jects which have been raised.” 


-_—_— 


In the course of his s h, the Minister of Labour 
and National Service that we had now to secure 
the maximum concentration of effort on production for 
home and export without neglecting our world responsi- 
bilities. The to reduce the forces by the end of 
this year to ut 1,200,000 men and women would 
involve the demobilisation during 1946 of no fewer than 
2,900,000. It was hoped to reduce the numbers engaged 
in the manufacture of munitions and supplies to about 
500,000 at the end of 1946. 


It was estimated, Mr. Isaacs said, that by the end 
of this year we should have about 5,150,000 more 
workers available than in June, 1945, for expanding 
exports and building up civilian industries and services. 
These numbers would be just about sufficient in ten 
months’ time to restore employment on civilian needs 
to the mid-1939 level and to provide some increase over 
the pre-war export level. The problem was not only 
to get the right overall distribution of labour between 
the forces and civilian industry, but to get the right 
balance of labour within civilian industries. this 
connection, it was the Government’s purpose to get rid 
of all labour controls as quickly as possible. 


Mr. Isaacs appealed for the fullest goodwill and co- 
operation of the trade unions in the re-settlement of 
ex-servicemen and women, Employers would also 
have to make the maximum use of the labour available, 
including older workers, married women working half- 
day shifts, etc. The Government’s programme de- 
pended on the maintenance of harmonious relations 
between employers and employed and their maximum 
co-operation. The Government had made it plain that 
the authority of joint voluntary machinery must be 
maintained. Trade unions must be on the alert to 
guard against disputes arising unnecessarily or being 
allowed to drift on, and they should satisfy themselves 
that the existing machinery was fully satisfactory and 
adequate. 


At the conference with leading industrialists on the 
following day, the organisations represented were the 
British Employer’s Confederation, the Federation of 
British Industries, the Associated Chambers of Com- 
merce, the National Union of Manufacturers, employers 
in the transport industry and the oy and 
Allied Employers’ National Federation. Five Ministers 
spoke, including Mr. Isaacs, who dealt with the man- 
power position largely on the lines of his speech on the 
previous day. 


SS) ing for the employers, Sir Clive Baillieu, Presi- 
dent of the Federation of British Industries, gave 
Ministers an assurance that industry would play its 
part. Particular attention was directed by him to three 
points—promotion of genuine co-operation between the 
Government and all parties to production ; removal of 
the present unsettlement which would increasingly 
prejudice the prospect of production ; and cessation of 
attacks on the efficiency of private enterprise. 


As regards co-operation, Sir Clive continued, the 
Government should recognise that this was a joint 
operation ; it must be reciprocal. Co-operation could 
not be achieved if attacks continued on the personali- 
ties, the principles, and the practices of industry. The 





were the criterion of a healthy vigorous industry. The 
restrictive practices so often alleged against indust, 
were more often a figment of the imagination thay 
otherwise. Among the causes of unsettlement was yp. 
certainty about the Government’s nationalisation pro- 
gramme, which worried and distracted everybody ang 
took attention from more urgent and vital things. The 
same was true of the working parties. The alleged 
inefficiency of British industry was largely untrue, ang 
was extremely bad psychology. 


Mr. Andrew McCosh, chairman of the British Em. 
ployers’ Confederation, who also spoke, said that only 
when we had restored our pre-war position should far. 
reaching experiments in nationalisation be considered, 
It was essential, he continued, that the Government 
should make it clear to the country that proposals for a 
shorter working week and longer holidays would have 
to be considered in relation to the need to raise produc. 
tion to the necessary level, and that a rising spiral of 
wage increases, unrelated to production, must be avoided. 
He referred to the need for more consumer goods as an 
incentive, and suggested that taxation on earned 
income should be reduced at all levels. The other 
employers’ representatives who took part in the dis- 
cussion included Mr. G. S. Maginness of the Engineering 
and Allied Employers’ National Federation. 


The report for 1945 of the Federation of Master 
Cotton Spinners’ Association states that, during the 
year, measures to relieve the acute scarcity of operatives 
was the chief concern of the organisation. The number 
who returned to the mills from munitions production 
was largely off-set by the withdrawal of elderly workers 
and married women, and the net gain was inadequate 
to staff the re-opened mills and improve the under. 
staffing of the nucleus mills. Refunds of income tax 
under P.A.Y.E. were still responsible for deliberate 
absenteeism which was, “in come cases, calculated, 
according to the tax available for refund.” “‘ It is also 
@ regrettable feature,” the report adds, “that with 
increase of wages has come an increase of absenteeism.” 


According to the Ministry of Labour and National 
Serviee, the average earnings of more than 5,250,000 
manual workers—men, boys, women, and girls—in 
manufacturing industries, and in some principal non- 
manufacturing industries, rose by 80 per cent. between 
October, 1938—the latest pre-war date for which pre- 
war official figures are available—and July 21, 1945. 
The average weekly earnings for all these workers was 
96s. 1d. in July last year compared with 93s. 9d. in the 
previous January and 538. 3d. in October, 1938. 


The average hours worked in the week ended July 21, 
1945, were men (21 and over), 49-7; by youths and 
boys, 45-6; by women (18 and over), 43-3, and by 
girls, 43-5. The corresponding figures for the last 
week in October, 1938, were 47-7, 46-2, 43-5, and 44-6. 


In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages, reported to have 
come into operation in the United Kingdom during 
January, resulted in an aggregate increase estimated at 
approximately 580,000/. in the weekly full-time wage 
of about 1,200,000 workpeople. The principal indus- 
tries affected were building, civil-engineering construc- 
tion, printing and —- ing, cotton (manufacturing 
side) and boot and shoe manufactuting. Of the total 
increase of 580,000. about 470,000/. was the result of 
arrangements made by joint standing bodies, and the 
remainder, the result of direct negotiations between 
employers and workpeople or their representatives. 
In Northern Ireland, the normal weekly working hours 
in the building and civil-engineering construction 
industries were reduced from 44 or 47 all the year round 
to 42 during nine weeks in winter and 44 during the 
remainder of the year. 


The number of disputes involving stoppage of work 
reported to the Ministry as beginning in January was 
191. In addition, 14 stoppages which began before 
January were still in progress at the beginning of that 
month. The approximate number of persons involved 
during January in these 205 stoppages, including 
people thrown: out of work at the establishments 
where the disputes occurred, is estimated at nearly 
40,000. The aggregate number of working days lost 
at the establishments concerned was, during January, 
nearly 120,000. Of the stoppages of work through 
industrial disputes known to have been in progress at 
some time in January, the coal-mining industry ac- 
counted for 108, involving over 18,000 miners and 
resulting in an aggregate loss of 33,000 working days. 
Of 187 stoppages which ended in January, 81, directly 





leaders of industry were not selfish reactionaries. Profits 


involving 6,400 persons, lasted not more than one day. 
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DEEP DRAWING AND PRESSING OF 
ALUMINIUM ALLOYS. 


Dvurine the past few years the continually-increasing 
demand for the large quantities of shaped components 
in sluminium-alloy sheet and strip has given rise to 
considerable developments in mechanical mass- 
uction methods, Forming by hand methods, as 
in the case of spinning and ing, is still prac- 
‘ised i in circumstances in which only a few components 
of a particular shape are required, but for the uc- 
tion of large quantities of standardised shapes, forming 
by one or other of the power-press processes has the 
obvious advantage of lower cost and reduced man-hours 
mt piece. A bulletin aggre Sanwa with power- 
ress processes and the necessary to uce 
Penderileed products economically has recently been 
prepared and issued by the Aluminium Devdagne 
Association, Union Chambers, 63, Temple-row, Bir- 
mingham, 2. The bulletin (No. 10), which is entitled 
“Deep Drawing and Pressing of Aluminium Alloys 
opens with an account of the papain of "the 
material; and methods of shearing and blanking, and 
piercing and eee are described. Particulars 
are also given of blanking-tool materials and their 
design and correct clearances. 
Deep-drawing methods are then dealt with in detail. 
It is stated that for small articles, single-action presses, 
in which the blank holder is raised or lowered by pneu- 
matic means or by spring pressure, are satisfactory, 
but for larger components, or where quantity produc- 
tion is required, the use of double-action presses, with 
cam or mechanical linkage movement of the blank 
holder, is recommended. Hydraulic presess are con- 
sidered to be preferable to crank presses, especially in 
the drawing of the Duralumin-type alloys, which are 
extremely sensitive to differences in drawing speed 
and may be fractured by the initial velocity of the blow. 
With the hydraulic press, the danger of fracture may 
be avoided since the drawing pressure can be 
slowly, allowing the metal sufficient time to 
Thus, the first general rule for drawing aluminiumn- -alloy 
sheet is that the material should be allowed to flow as 
freely as possible. Secondly, bo drag of the material, 
caused by localised the walls of the drawn 


Thirdly, pressure-plate loading 
minimum, but sufficient to ies age 
more, aluminium alloys are sensitive to radius of] 
the dra die and 
is too the metal is liable to tear, while 
large, the punch tends to pierce the sheet instead ot 
allowing it to fill over the radius. To overcome these 
difficulties, dies are sometimes designed with a 45-deg. 
bevel with suitably radiused corners. Other necessary 
precautions are that owing to the high coefficient of 
surface friction of aluminium and its alloys, all tools 
must be given the smoothest possible surface and polish 
in Hho Seeunen: <f Sow tn. coder to SSNRRS Sie os 
of failure of the material by cracking, 
tensional rupture. Finally, the sheet must be Soned 
and absolutely clean since the effect of abrasive par- 
ticles is more apparent with aluminium alloys than with 
th shaping -forming of aluminium-all 
The or press- oy 
components by hand or power press is widely practised. 
These operations, in which sheet metal is pressed into 
a given shape, can be differentiated both from 


drawing, where the metal is — shape an 

from forming by the drop stamp, in the metal is 
hammered into shape. In forming, two dies, 
consisting essentially of a eeeual beaies female copy of the 


contours of the shape to be produced, are employed. 
In such a press operation from a blank of 

dimensions, the tools a shape in agreement 
with the clearance between the forming punch and the 


forming die, with little or no alteration in the metal | blade, to 
thickness and axial dimensions 


are tke deg pam 
nent when compared original blank. 
The bulletin concludes with a section on 


aaa 


proportion 
types of presses. Embossing is production o: 
designs in relief and is characterised by the fact that 
the thickness of the metal remains constant at all 
sections after the operation. Coining is the term applied 
to that part of presswork in which images on a pair 
of moulds are impressed on to the top and bottom 
surfaces of a blank or disc, as in the case of @ coin. 
” combines the principles both of 
embossing and coining and is marked by the fact that 
the thickness of the metal section does not remain 
constant throughout, since metal is caused to flow 


THE WHITTLE JET-PROPULSION 
GAS TURBINE.* 
By Ar Commoporsz F. Wurrruz, C.B.E., M.A. 
(Concluded from page 239.) 

THOUGH the first tests on the engine with this system 
were disappointing, ultimately it proved to be the 
turning t. Once more many of the combustion 
troubles were subsequent] tan tele eae Se ee oe 
accuracy, especially in the manufacture of burners. 
We continued to use kerosene as the fuel, though 
oil was tried. The main reason for ities 
kerosene was its low freezing point. Thoth ae come: 

problem was by far the greatest, uae 

much work still lay ahead, we were over the worst 
the time the experimental engine gave up the ghost. 
At least it was possible to say that the combustion 
roblem had ceased to be an obstacle to development. 
he atomised-liquid spray system had outstanding 
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“Frm Tree” Boape Root Fixine. 


Fie. 32. 


advantages over vapour injection in respect of the 
corey, of the iy ge a= bed the simplicity of the 
procedure. A disadvantage was that much 

higher had to be used. 
eedless to say, our troubles were not confined to com- 
bustion. In March, 1939, one of the impeller blades 
cracked near the tip. In order to keep , we cut 
off the tip of that blade and also the tip of the opposite 
to maintain balance. We managed to get 
one more test run out of this impeller before many other 
blades failed in a similar manner, one blade tip passing 
right through the engine. Fortunately, the damage to 
the turbine blades was Fata slight. It was now 
considered that the combination of ten diffuser blades 
blades was unfortunate; so the new 
which had been ordered from the British 
Company, was to have 29 blades ; 
also, the central disc was not to be cut away between 


of| the blades at the tips. While waiting for the new 


im r, the = remind was taken to modify the 

rove the compressor performance, 
bers low expectations. This modifi- 
cation did, in wie produce a marked improvement in 
blower performance, in spite of the fact that, due to 
owe assembly, there was a substantial variation in 
the t widths of the diffuser passages. 





* The first James Clayton Lecture, delivered at a 
meeting of the Institution of Mechanical Engineers, held 





from one part of an embossed section to another. 


in London on October 5, 1945. Abridged. 
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A crack ai at the tip of one of the blades of 
the new im where it joined the central disc, at a 


place where there had been damage in heat treatment ; 
and because of this and a rub on the , & further 
new impeller was ordered. Nevertheless, impeller 
continued in use for all further testing with this engine 
(except for a short period) because the crack did not 
Sates hopend: BE fe:4n lengths We made a further 
attempt to improve the blower performance at the end 
of 1939 by fitting vanes in the blower intake to 
ee ee potrrem meer 
not increase the delivery pressure, seemed to have 
improved the eS as the measured 

compression temperature was reduced. New 
Gidftoer blades wore fitted to the blower in March, 1940, 
ae 9 Ceethaee: cea AP Seyeve er eee pana: 


<Maspratiiesiandliesstanitetinaiaas dhl eite mete: 
We attempted to prevent warm air from being drawn 
into the rear intake of the blower by fitting heat shields 
between the elbows of the “ starfish ” assembly and the 
rear intake of the blower; and we modified the side 
clearances. We attempted to stop leaks in the blower 
casing which were present as a result of progressive 
distortion (mainly caused numerous rubs), and 
scalloped the tips yf the impeller blades with the — 
of imparting more energy to the air near the walls of 
the casing, in order to neutralise skin-friction effects. 
All except the last of these modifications seemed to 
uce some improvement, but the last one caused a 
substantial reduction in delivery pressure for a given 
rotational speed, as it constituted an effective reduction 





| | instead of “* Stayblade.” 


ing occurred 
}| of the blades, which 


in diameter. Uncertainty as to the exact values of the 
| temperature rise made it difficult to say what was the 
— on efficiency. 
A complete new rotor assembly was fitted in July, 
1940 ; but the impeller of this assembly was withdrawn 
| from service after a few runs and replaced by the old 
| one, as the new one was required for the flight engine, 
| the im r for which had been scrapped in manufac- 
| ture. e had to fit the new rotor assembly when a 

turbine blade failed by tearing off about 1 in. from the 
tip. Until then, little had been done to the turbine 
in the course of testing (except light overhauls after 
numerous incidents inflicting minor damage). This 
turbine wheel had had a rough time in the course of its 
history. Apart from the effects of bad combustion, 
there were many tip rubs, partly through distortion 
and partly through yielding of the disc, and both nozzle 

blades and turbine blades had sustained progressive 
damage through impact with foreign bodies, including 
pieces of impeller blade. The turbine had also survived 
two main-bearing failures (each due to foundry sand 
in the lubricating oil: each time the engine ran there 
was a fine rain of sand from the roof of the building). 
The replacement turbine was of the same , except 
that the blades were made of “‘ Rex 78 ” (Firth-Vickers) 
A new nozzle ring was fitted 
at the same time as the new rotor assembly. 

There was gradual yielding of the disc of the second 
wheel, of the same kind as with the first. This yield- 

mainly at the shoulders of the bulb roots 
became progressively looser in 
their sockets as a result. For some time before the 
new wheel was used, it had become obvious that the 
De Laval type of root fixing was unsatisfactory, and 
a wheel was ordered with the “‘ fir-tree”’ fixing, as 
used in the W1, but it was never used in the experi- 
mental engine. The disc ultimately failed completely 
and wrecked the engine in February, 1941, after a very 
useful running time of 169 hours. The failure is shown 
in Fig. 27, on page 252, and in Fig. 31. Some useful 
experiments were made on starter motors. Successful 
starting was achieved with a small single-cylinder two- 
stroke petrol engine, and also with the electric starter 
motor of the 10-h.p. motor-car engine which had been 
used for starting during most of the testing. We found 
that we could eliminate the rear water jacket without 
deleterious effects and, as a result, the W1X and Wl 
engines were modified to dispense with the rear water 
jacket. Towards the end of its life, several non-stop 
runs, lasting up to ten hours, were done at cruising 
speed (14,000 r.p.m.). 

The leading particulars of the W1 engine are given in 
Table II, on page 262, and the general design is illus- 
trated in Figs. 28 to 30, on page 252, and in Fig. 32. As 
already mentioned, the WLX was built from compon- 
ents ordered for the experimental engine and from cer- 
tain parts made for the W1 which were rejected as 
‘* unairworthy.’”’ The W1X differed from the W1 only 
in respect of the necessary adaptations. The general 
design of the W1 was very similar to the third model 
of the experimental engine, except that much lighter 
scantlings were used. Other important differences 
were that a very different and much lighter design 
of auxiliary drive box was used ; the number of turbine 
blades was increased from 66 to 72, and the fir-tree 
root fixing (Fig. 32) was used; and the blower casing 
carried four mounting points for attachment to the 
tubular engine-bearer structure of the aircraft. 

When the engine was delivered by the British 
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Thomson-Houston Company, the combustion system 
was modified in accordance with the latest experience 
on the experimental engine. For test purposes, the 
engine was now carried on a frame which was suspended 
from the roof of the test house by four rods. 
At this time, a spring balance was still used for measur- 
ing thrust, though it was later replaced by hydraulic 
thrust-measuring devices. Testing was ed out 
in the new test houses which had been built at the 
Ladywood Works. We succeeded in reaching a speed 
of 16,500 r. _ within a day or two of the beginning 
of tests on W1X, and, though the performance was 
somewhat below expectations, there was a very great 
ge ime as compared with the experimental engine. 
ma F were our main trouble in the early 
testing of the W1X. These failures were not due to 
the inability of the bearings to carry the load imposed, 
but to faults in the installation, either because the 
design was unsatisfactory or because the assembly was 
faulty. One was due to ment of the 
on the shaft ; .another to a failure in the lubrication 
system ; another to foreign matter getting into the 


TABLE II.—Leading Particulars of W1 Engine. 
Dimensions in inches. 





Compressor impeller— 
Tipdiameter .. a -.| 19 
Tip width. . a ag «| 2 
Outer diameter ofeye .. .-| 10-75 
Inner diameter ofeye .. ..| 55 
Number of blades = .«| 2 
rial 3 .| Hiduminium RR59 





Compressor casing, material .| Mg. Alloy No. 299 DTD.350 





Turbine— 
Mean diameter of blades a 
Blade length rir ba --| 2-4 
Material of blades = ..| Firth-Vickers Rex 78 
Material of dise .. - .-| Firth-Vickers Stayblade 
Blade Chord ore ..| 0-8 
Number of blades .| 72 





Maximum speed,t.p.m. .. --| 17,750 





bearing housing ; one, at least, was due to an oversight 
through sheer fatigue on the part of the people doing the 
work (we were working at very high pressure and for 
very long hours). The intensive testing of the W1X 
resulted in a series of modifications to the W1 (and 
the other engines then in course of design and manv- 
facture). It was a most useful engine, and we did 
132 hours of test running with it in nine months. 
After that it was sent to the General Electric Company 
of America, where it was used for demonstration 


Pp . 

There is little to be said about the testing of the W1 
without going into excessive detail. There were 
early “teething troubles,” of course, but serious 
troubles at speeds up to the rating at which it was 
decided to fly were avoided by virtue of our experience 
with the W1X; and though testing of the engine did 
not begin until April 12, 1941; we succeeded in getting 
through a 25-hour special category test to clear it for 
flight, installed it in the aircraft, and completed the 
10 hours of flight trials, all in 46 days. The engine 
was cleared for flight at a static thrust of 850 lb. at 
16,500 r.p.m. Typical performance curves are given 
in Figs. 33 and 34, herewith. 

A hydraulic starter motor was designed for the WI 
and WI1X engines, but was never used. The starter 
motor for both bench and flight tests was a 7-h.p. 
motor-car engine mounted on a hand truck and fitted 
with a long flexible drive which could be connected 
to and disconnected from the engine by hand. It 
was also intended that each of these two engines should 
be fitted with a governor to prevent overspeeding. 
Such a governor is necessary, because the fuel required 
for full speed diminishes with height; hence, for a 
given setting of throttle—which itself consists of a 
needle valve—engine speed increases with height. 
However, a satisfactory governor was not ready in 
time for the flight trials and so we did without. All 
later engines were provided with a governor and a 
barostat relief valve, by means of which the maximum 
fuel-line pressure was made a function of the height— 
as height was increased, the fuel pressure was reduced. 
We received much valuable help from Dr. H. R. 
Ricardo, F.R.S., and his team in the design and 
development of these and other fuel-line accessories. 

The WIA engine was designed for a thrust of 1,450 Ib. 
The general design is illustrated in Figs. 37 and 38, 
opposite. The general arrangement, as may be seen, 
has many features in common with the WI, but air 
cooling was used for the turbine instead of water cooling, 
the fins of the air-cooling fan being machined integral 
with the turbine disc. Another important difference 
was that stationary guide vanes were mounted at the 
entry to the blower intakes to give the air a ‘‘ pre-whirl ” 
in the direction of rotation. Initial tests with the 
WIA were very disappointing, primarily because of 
low turbine efficiency. Surging of the blower was 
experienced for the first time, but in the case of this 
engine it was cured by dispensing with the air-cooling 
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F:a. 35. ExpertmentaL AgropLange £28/39. 











Fie. 36. Gearcase Enp or W2B Enaine. 


system at the rear side of the turbine wheel. The, redesigned set of blades. The unsuccessful blades 
cooling air to the rear side of the wheel discharged | had profiles based on aerofoil sections; With the 
into the exhaust annulus and being relatively ‘‘ stag- | new ones, we returned to more conventional profiles, 

nant,” it caused ‘ choking’” of the exhaust; this | though still conforming to angles appropriate to vortex 
lowered the capacity of the expansion system: below | flow. Eventually, though this engine fell short of its 
the surge point of the blower A substantial improve- | design performance, it was relatively successful and it 
ment in turbine efficiency was achieved by fitting a | powered the E28 aeroplane in flight trials, 
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Fie. 39. Exuaust Enp or W2 


An illustration of the W2 engine is shown in Fig. 39, 
on this page. As I have said, this engine was a failure ; 
it was too ambitious. Of the many serious faults in 
the design, perhaps the worst was that we had designed 
for an exit velocity from the turbine much too near 
the speed of sound, so that, when the assumed com- 
ponent efficiencies were not realised, the exhaust 
velocity reached the critical value at speeds well below 
the design full speed. Both the compressor and 
turbine efficiencies were substantially lower than the 
expected fi , the net result being that surging of 
the blower and high exhaust temperatures made it 
impossible to run at more than 75 per cent. of the 
design revolutions per minute.. The corner-vane 
system at the blower casing discharge ports was a 
much-criticised feature of this design, but this same 
feature has been embodied in later designs with oon- 
siderable success. We had realised before we started 
to test the W2 that the design was very critical in respect 
of design assumptions, and therefore no serious attempt 
was made by Power Jets, Limited, to develop it. We 
relied on the revised design known as the W2B to 
give us what we wanted. The general d of this 
engine is illustrated in Fig. 36, opposite, Fig. 40, 
on this page. A great deal of development work was 
required before the W2B gave its d performance, 
but that is a story which must be told later. This was 
the parent design of the Rolls-Royce Welland engines 
which powered the Meteor fighter, and of the American 
General Electric Compsny’s engines which powered 
the Bell P.59 A (or Airacomet). 


GearcasE Enp or WIA. Enoing, 
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The foregoing account 
is far from complete in 
many ways. I have been 
able only to hint at 
the complex relationships 
which existed from time 
to time between Power 
Jets, Limited, the Air 
Ministry (or Ministry of 
Aircraft Production), the British Thomson-Houston 
Company, and the other firms . I have not 
been able to mention many individuals and firms who 
have given great help. Acknowledgement will, I hope, 
be made in due course. I certainly hope that I have 
not conveyed the impression that this has been a 
one-man. job. No big engineering task ever is a one- 
man job. As every engineer knows, it is always the 
work of a team. At first, the team working in this 
field of engineering consisted of the British Thomson- 
Houston engineers, Messrs. Laidlaw, Drew and Com- 
pany, and myself. Later it was augmented 7 the 
excellent team that I helped to build up at the Power 
Jets’ works ; and later still, as other firms began to 
share in the work, it would be true to say that the 
fruits were the product of a group of teams working in 
collaboration. 

I feel that I must point out that a factor which has 
contributed greatly to the work has been the very 
fine training I have received in the Royal Air Force. 
Of my 21} years’ service, I have spent ten under 
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training, mostly engineering. In this m: 
as having been very fortunate, and I that the 
outcome will do something to suggest that such a 


degree of training should not be as exceptional in the 
future as it is at present. 

Evidence from Germany recently obtained indicates 
that the Germans started ical work on jet- 
propulsion turbines at about the same time as 
ourselves, that is, 1986, but that. they succeeded in 
flying with this system of propulsion before we did. 
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However, the engine they used was of a type subse- 
quently abandoned, and successful flight trials with 
the type of engine which they ultimately used in 
quantity did not take place until some time after the 
British flight trials in May, 1941. The engine with 
which our first flight trials were carried out was the 
obvious parent of a successful series of British and 
American engines and so I think we can claim with 
justice that the E28 /39, illustrated in Fig. 35,* opposite, 
was the first successful aeroplane-using the gas turbine 
jet-propulsion engine. The power plant of the Me.262 
—an aeroplane which the Germans ‘used in considerable 
numbers towards the end of the war in Europe—was 
the Junkers 004 jet-propulsion gas turbine having an 
axial-flow compressor. They put this engine into pro- 
duction at a stage in its development history which 
would be considered far too early in this country, and 
it was technically a long way behind the British engines, 
being much heavier in proportion to its power, having 
a much bigger fuel consumption, and only a fraction 
of the life. Moreover, it had the serious disadvantage 
of being very sluggish in response to the throttle. 
This, combined with the low reliability of the engine 
and the high wing loading of the aeroplane, represented 
a very us combination, and it, is believed that 
fatal accidents were so numerous as to affect the 
morale of the pilots very seriously. 
eg ne word sade the > sa may not be out of 
place. Jet propulsion is only one way of using the 
gas turbine in aircraft p ion. (Incidentally, the 
gas-turbine method is only one of about five systems 
of jet propulsion which have been developed to, or 
nearly to, the practical stage during the war.) Up to 
now, far too much emphasis has been placed on the 
jet-propulsion aspect of this development. This 
mode of using the turbine has come 
t because it happens to be the simplest, but there 





* Reproduced from R.A.F. official photograph. Crown 
copyright reserved. 
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is no doubt that the gas turbine will also be used in 
combination with a normal propeller, and also with 
what has come to be called the “‘ ducted fan,” that is, 
a low-lift axial-flow = greed in a duct. The use 
of the jet-propulsion turbine wi 
confined to aircraft 
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pay gas turbine in all aircraft, So pe 
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ANNUALS AND REFERENCE BOOKS. 


Whitaker's Almanack for 1946.—The 1946 Whitaker 
is toe Oth oe ee ee 
ence; and, if its is even later year 
than in 1945, it offers the com of a consider- 
able amount of new material. is includes a chronicle 
of the war, from the invasion of Poland by the Germans 
on September 1, 1939, to the formal surrender of the 
Japanese leaders in Burma on September 24, 1945; 
the results of the general election, with the new Ministry 
and the newly elected House of Commons ; and much 
statistical material released after the conclusion of 
hostilities. A list of the ships of the Royal Navy 
appears once again, though only a pre-war list with 
sundry modifications and very far from being complete 
—destroyers and submarines are merely said to be 
“* various,” a masterly example of understatement. 
In other respects, it is evident that there is much more 
modernisation to be done, but t publishing 
difficulties and the continued lack of much official 
information sufficiently account for the gaps. Whitaker 
is published at 13, Bedford-square, London, W.C.1, 
and, as in previous years, in three forms, namely, the 
leather-bound “library edition,” which includes a 
number of maps; the “complete edition,” in the 
familiar red and green cloth cover; and the paper- 
backed “ abridged edition.” The prices (net) are now 
25s., 12s. 6d., and 7s. 6d,, respectively. 


Railway Engineering Abstracts.—Although this initial 
issue of an interesting new series of abstracts hardly 
constitutes a ‘‘ book”’ in itself; being a paper-backed 
brochure of 48 pages, the series will form, in time, an 
extensive and valuable work of reference and, as such, 
merits something more than a mere notice under our 
heading of “‘ Books Received.” The contents of the 
present issue, covering January and February, 1946, 
are listed under 48 heads, each being given its appro- 
priate number in the Universal Decimal Classification 
published by the British Standards Institution as 
British Standard No. 1,000. The abstracts vary in 
length from a few lines to nearly half a page, or rather 
more than 200 words, and the presence of tables or 
illustrations, if any, is indicated by abbreviations 
showing whether these are tables, photographs, draw- 
ings or diagrams, graphs, micrographs, or osei 
records. The compilation is sponsored jointly by 
Institution of Civil ineers, the four main-li 
railway companies, and London Passenger Trans- 
port Board, and is obtainable at the price of 7s. a 
copy (or by subscription at 35s. per annum) from the 
secretary of the Institution of Civil Engineers, to 
whom, it is requested, all communications regarding 
the abstracts should be addressed. 





THE ALBERT MEDAL.—The Council of the Royal 
Society of Arts is to proceed to consider the award of the 
Albert Medal of the Society early in May. They there- 
fore invite Fellows to forward to the acting secretary, én 
or before Saturday, March 23, the names of such persons 
of high distinction as they may think worthy of the 
honour. The Medal is intended to reward “ distin- 
guished merit in promoting arts, manufactures and 
commerce,” and was first awarded to Sir Rowland Hill, 
K.O.B., in 1864. Among the distinguished recipients 


are the names of Michael Faraday (1366), Sir Joseph 
Whitworth (1868), Sir Henry Bessemer (1872), Lord 
Kelvin, 0.M. (1879), John Percy (1889), Lord Rayleigh, 
O.M. (1905), Sir Charles Parsons, K.C.B. (1911), Sir J. J. 
Thomson, O,M. (1915), Lord Rutherford, O.M. (1928), 
Sir Robert Hadfield, Bt. (1935), and Sir Hemry Tizard, 
E.C.B. (1944). 





‘* ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification poe 

is stated in each case ; none is mentioned, 

Specification is not 


Names, etc., of the Communteaton® are given pay = Rings 


of be obtained at the Patent 
°"Bficsidales "Branch, "ES, owthamaion, ‘ 


™ date of the adver pinment mali the ebeirac in 
cnlee the Patent has toon when 
word “* ” is appended. 
A , at any time within two months 
ele eee, Soe a 
grounds mentioned in the Acts. . or 
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572,303. Pressure-Cabin Door. Vickers-Armstrongs 
Limited, of Westminster, and B. N. Wallis, of Weybridge. 
(3 Figs.) July 21, 1941.—The invention is an easily 
operated door and release valve for pressure cabins of 
aircraft. The door 16 is circular and is mounted in an 


spaced lugs which, when‘the door is rotated about its 
central axis, engage catches on the door-frame. Handles 
on the inside of the door enable it to be rotated to 
engage or disengage the lugs. The door 16 is carried 
by an external flexible cantilever linkage 21. The 
linkage is pivoted at one end to the hub 22 of the door 
and at the other end to a bracket on the inside wall 
of the fuselage. The door can be applied to the frame 
in an axial direction or thrown open and pushed into a 








position at the side of the doorway in 
occupy least space. The door is made self-sealing under 
ot 


valve body 27 carried upon a threaded sleeve 29, which 
serews into a boss at the hub of the door. A handwheel 
is fixed on the sleeve. To provide for the admission of 


ated consisting of a reamber of apertures inside the 
annular seating on the body 27 and a flexible annular 
flap-valve. The latter is automatically lifted from ite 
seating to allow air to enter the cabin and thus restore 
the pressure balance. (Sealed.) 


FURNACE APPARATUS. 


572,580. Discharge Recorder for Coke Ovens. Col- 
villes, Limited, of Glasgow, and D. Todd, of Glasgow. 
(1 Fig.) August 12, 1943.—It is important that coke 
ovens should be discharged at set intervals of time, and 
that a record of the times of the successive discharge 
operations should be made. The system by which the 
record is made by the workmen in charge is found to be 
unreliable, and the invention is an automatic electrical 
recorder. The motor of the travelling pusher machine 1 
is supplied from 440-volt three-phase mains. <A trolley 
4 and line 4a connects electrical componente in the 
pusher machine with stationary parte of the apparatus, 
The pusher machine carries a main controller 5 for the 
ram motor; a dead-man’s switch 6; a relay which closes 





the circuit of the ram motor; a normally closed safet 
switch which prevents the ram from over-travelling . 
the forward direction; and a loading resistance con- 
nected in parallel with the relay. The stationary 
apparatus associated with the pusher machine include, 
two key-operated switches 10, there being any numbe 
of these switches in parallel at stances from which th. 
Passage of the coke through the guide machine can }, 
viewed. They are connected at one side to the maing anq 
at the other side to a transformer primary 11, the 
connection 4, and the series of components on the pusher 
machine. Any one of these switches 10 is closed, whe 
all is in readiness for the ramming action, to operat, 
the ram motor. A recorder is located in a remote-contro| 
Toom, away from the places used by the workmey 


the | directly concerned with the oven-discharge operations. 


The recorder consists of a rotating holder Carrying 4 
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daily record-sheet 13. divided into hours. The holder is 
rotated once a day by clockwork. A pen arm 16 ig 
connected to a solenoid 18, and whenever the solenoid 
is energised the arm swings outwards, being returned 
later by a spring. Thus, the pen marks a nearly radial 
curve A on the record sheet, from which the time of the 
making of the mark can be read. The coil 18 is suppiled 
by the secondary of a transformer the primary of which is 
connected in series with a relay switch 23. The coil 
of the switch 23 is supplied with direct current by a recti- 
fier connected to the secondary of the transformer the 
primary 11 of which is in the cireuit of the controller 5. 
In operation, when one of the key switches 10 has been 
closed, the pusher-machine 








starts of one right-hand thread and one left-hand thread 
are diametrically opposite the starts of the other right- 
hand and the other left-hand thread. Two T-shaped 
Pins 5 carried by the lower end of the piston project into 
the threads 1 and 2 at diametrically-opposite positions, 
and each pin 5 is free to rock about ite axis. The piston 
has a leather ring at ite top 6. At the top of the 
cylinder there is an air-inlet valve and a delivery valve, 
both of the spring-and-ball type. This construction of 
pump ensures that the air-compression chamber remains 
clean and free of lubricant, since the parte which require 
lubrication are enclosed in the piston D and are thus 





| Separated from it entirely. (Sealed.) 
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FLOATING DRYDOCKS FOR 
THE UNITED STATES NAVY. 
(Concluded from page 219.) 


In describing the various forms of drydock which 
have been built, they have been divided for con- 
venience into six classes. The fifth of these, which 
has now to be dealt with, covers those constructed 
of concrete. Not a great many docks have been 
built of this material, compared with the totals of 
steel or timber, but those constructed have proved 
entirely satisfactory in service. Concrete was intro- 
duced in order to economise in the use of steel and 
lumber, for both of which materials there were very 
heavy demands in the years during which the great 
war developments of the United States were taking 
place. The use of concrete as the constructional 
 eamiel for floating vessels is not novel, and 
various concrete damb barges were built during the 
1914-18 war. The adoption of what was, neverthe- 
less, a relatively untried material for the construc- 





has not proved easy to place a relatively thin but 
satisfactorily eontinuous layer of concrete. 

It was not considered necessary to employ light- 
weight concrete in the construction of the docks, 
and normal aggregates were used. This resulted in 
greater weight, but as the docks were not likely 
to be frequently moved it was considered a sounder 
policy to tow, when necessary, a greater load than 
to increase overall cost by utilising the more expen- 
sive building material. A well-graded mix was used 
providing a watertight concrete weighing about 
150 lb. to 152 lb. per cubie foot. The 400-ton lifting 
capacity docks required about 750 cubic yards 
of concrete and when completed and in operating 
condition have a displacement of 1,700 tons. The 
2,800-ton docks contain about 3,000 cubic yards of 
concrete and have a total displacement of 8,600 
tons. They contain 800 tons of steel reinforcement. 
A general view of one of the 2,800-ton concrete 
docks nearing completion is given in Fig. 21. 

The first concrete drydock was a 400-ton unit 
built by Messrs. J. E. Haddock, Limited, at Olympia, 





basins were kept unwatered by Wellpoints at 8-ft. 
centres, and driven to El. —21, round the peri- 
meter of the excavated area. The side and inshore 
walls of the basins were lined with timber sheeting, 
which was held in position by timber piles in front, 
driven at 6-ft. centres. These piles were surmounted 
by a track which carried a travelling bridge used in 
distributing the concrete. A view of one of the 
basins is given in Fig. 22, on page 266, in which 
the trussed-arch travelling bridge can be clearly 
seen ; it had a span of 100 ft. The timber-sheeting 
was driven below El. —14 to prevent the washing 
out of surface material when the basin was flooded. 
During the excavation of the basin, an earth berm 
was left at the outshore end, but while the first 
dock was being built this was replaced by a timber 
gate, hinged and counterweighted to swing out 
and down when released. A concrete sill was pro- 
vided at the bottom to take the thrust and the gate 
was supported by a steel box-girder at the top. 
This was buoyant, and when the basin was flooded 
it was floated out of the way. 
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tion of some units of the urgent drydock programme, 
raised misgivings in some quarters, but these proved 
to be baseless. It was found that the docks could 
be built rapidly and economically, and their per- 
formance has been such that it seems possible that 
concrete may be adopted as a standard construc- 
tional material for smaller units in any future 
building programme. Some of the concrete docks 
have been towed to remote bases in the Pacific. 
Two concrete docks of 400-tons lifting capacity 
were first built and these were followed by twelve 
of 2,800 tons capacity. The smaller units can handle 
patrol and landing craft, and the larger submarines, 
most destroyers and landing slips for tanks. These 
larger units correspond roughly with the 3,000-ton 
steel auxiliary repair docks which have been des- 
cribed already. Both types are of relatively simple 
ship form, to facilitate towing, and ‘some of the 
larger units are of full military type with quarters 
aboard for a crew of about 100 officers and men, and 
repair shops with oil-engine power plant. The provi- 
sion of accommodation of this kind was a simpler 
matter than in steel docks, as, owing to the natural 
weight of the constructional material, no wing-wall 
space was required for water compartments ; conse- 
quently more room was available. The dock walls 
and frames are’ relatively thick, enabling adequate 
concrete cover to be provided over the steel rein- 
forcement. This condition eliminated one of the 
difficulties which has been met with in concrete 
ship construction in which, with lighter sections, it 


21. 2,800-Ton Concrete Dock NEARING COMPLETION. 


which lies at the extreme inland end of Puget Sound, 
in the State of Washington. Only one dock was 
built at this site and the equipment installed was 
restricted to the minimum necessary. The dock 
was constructed in a basin excavated in the earth 
bank and closed at the outlet end by an earth bank. 
Piles were driven into the bottom of the basin to 
support the dock during construction. All concrete 
was cast in place, the first run being on forms 
supported on the piles and bringing construction 
up to 30 in. below the water level. The next cast 
was to the water line, and, after allowing a shrinkage 
period, a third completed the deck. The wing walls, 
17 ft. 6 in. high, were placed in two lifts. Wood 
forms were used throughout, almost all being built 
in place. Those for the bottom and the underside 
of the deck were made from 2 in. by 8 in. material, 
interior forms being of 1 in. planking. Those for 
the exterior faces were of }-in. plywood. Standard 
Portland cement was used, the concrete containing 
41 per cent. of sand and 59 per cent. of }-in. to ?-in. 
gravel mixed with 8-4 bags of Gement per cubic yard. 
More. extensive work was later’ carried out by 
the same firm, Messrs. J. E. Haddock, Limited, at 
San Pedro, in California, where 2,800-ton full mili- 
tary type docks were built. The equipment installed 
at this site was much more extensive. Construction 
was catried out in two 400-ft. by 100-ft. basins, 
excavated in a sand formation to elevation—14, 
the low-tide elevation being —15. The surface of 





the surrounding ground is at El. +8 to +10. The 


The docks were built on 12-in. by 12-in. timbers 
at 6-ft. centres extending across the basin, the tim- 
bers being supported on wood piles driven trans- 
versely under each frame of the dock, and longitudin- 
ally under each bulkhead and at each panel point. 
The transverse timbers also served as struts, prevent- 
ing the inward spreading of the basin timber sheet- 
ing. The dock, up to the pontoon deck, was built in 
four lifts. The first, bringing construction to a 
level 3 ft. 6 in. below the water line and including 
the bottom beam of the frame and the bilge, 
required about 917 cubic yards of concrete. The 
second lift, to the top of the pontoon deck, required 
1,500 cubic yards of concrete. The wing walls, 
each of which contains about 500 cubic yards of 
concrete, were poured in two lifts. The bottom 
forms, built up of §-in. plywood panels, were carried 
on 2-in. by 4-in. timbers resting on the transverse 
beams; they were built up in place. The forms 
for the curved sections of the bow and stern were 
pre-assembled in the yard and then transported to 
the pouring position in sections of convenient size 
and weight. These end forms were lined with }-in. 
plywood in order to obtain a smooth finished 
surface. The forms for the pontoon walls were 
also built in the carpenters’ shop. They were 6 ft. 
wide to correspond with the distance apart of the 
main frames. Above the 3-ft. 6-in. water line, 
however, for the second lift, the exterior forms were 
8 ft. wide and 10 ft. 6 in. high. The forms were 





held in position by horizontal walls secured with 
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}-in. diameter rods. Where these rods 

through watertight walls, they were fitted with 
1}-in. diameter washers welded on, to act as water 
stops. For non-watertight bulkheads and cross 
frames, the rods were not provided with water stops 
and were removed when the forms were dismantled. 

The bottom of the dock and the pontoon deck 
are each 5} in. thick. This dimension applies to 
the exterior pontoon walls, but in the wing walls 
it is reduced to 54 in. The wing walls havé two 
decks, the upper one, which may have to carry 
heavy weights and on which a travelling crane is 
operated when the dock is fully equipped, is 6} in. 
thick, with increased section under the crane rails. 
The intermediate deck is 5 in. thick. In general, 
the reinforcing steel was cut and bent on the job, and 
as far as possible pre-assembled before beifig placed 
in position. The reinforcement of the pontoon | 
deck, nearly ready for the second pour, is illustrated | 
in Fig. 23, on this page. The end reinforcement | 
being -placed in position before the erection of the 
form can be seen in Fig. 22. The concrete mix used 
contained 8-4 sacks of cement per cubic yard, with 
4-8 U.S. gallons of water per bag of cement. The 
aggregates were 137 lb. of sand and 205 lb. of gravel 
up to } in. per bag of cement. The concrete showed | 
a crushing strength of 4,000 Ib. per sq. in. in seven 
days and of 5,300 Ib. per sq. in. in 28 days. | 

Speed in the building of these docks was greatly | 
facilitated by the travelling distributing bridge span- 
ning the work. This was carried on double-flanged 
wheels and was traversed by means of hand winches. | 
It had a clear 14-ft. trackway providing ample | 
accommodation for the travel of concrete tipping | 
trucks. The bridge, which is clearly shown in| 
Fig. 23, had eight chutes along its forward edge | 
and a similar number along its trailing edge. | 
These were fed from the two-wheel tipping trucks | 
which were filled from hoppers, one hopper being | 
provided at each end of the bridge. The concrete | 
was purchased ready mixed from a contractor | 
who set up a plant on the site. It was delivered 
in trucks which discharged to one cubic yard 
bottom-dump buckets, which were lifted by cranes 
and supplied to hoppers at the ends of the bridge. 
For the first pour, when the concrete had to be 
dropped from the bridge through a height of some 
15 ft., the delivery chutes were provided with 8-in. 
diameter rubber tubes extending to the top of the 
forms, so that the concrete could be dropped with 
a minimum of segregation. To assist in working it 
into place in the forms, flexible-shaft electric 
vibrators were suspended from the bridge on ropes 
and carried along with it. They were thus always 
available to the workmen below at the point at | 
which concrete was being delivered. 

The completion of the first lift was carried out | 
in one hour, as the bridge moved along the length | 
of the dock. Starting from one end, concrete was | 
delivered from the forward chutes for the bottom | 
of the dock and from the rear chutes, about 12 ft. | 
back, for the cross-frames, bulkheads and side walls. | 
The bridge was moved in 6-ft. steps, corresponding | 
to the distances between the frames. The same | 
procedure was followed for the second pour, which | 
carried construction up to the top of the pontoon | 
deck and included the frames, bulkheads and side | 
walls. A dressing of grout was applied to the joint | 
between the first and second pours and all forms 
were filled to the top before the bridge was moved. | 
For the construction of the wing walls, an inde- | 
pendent travelling gantry, shown in Fig. 24, was | 
used. This had a span of 27 ft. 6 in. to clear the | 
form of the wing walls, which have a finished outside 
width of 13 ft. 6in. The gantry was 16 ft. long and | | 
28 ft. high. Its outer leg travelled on the bridge | 
track, and its inner leg, which was supported by two | 
2-ft. 6-in. diameter rubber-tyred wheels, travelled on | 
the pontoon deck. It was traversed by hand winches | 
mounted on its upper deck. The gantry was | 
provided with four delivery chutes, with 8-in. 
rubber tubes, on each side, and was equipped with | 
a 2-cubic yard concrete hopper, which was filled 
from a bottom-dump bucket operated by a crane. 
Some of the bulky machinery and equipment of | 
the dock, housed in the wing-wall spaces, was 
placed in position before the walls were completed. 

Concrete docks were also built by the Tidewater | 
Construction Corporation, of Norfolk, Virginia. | 
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The first of these, a 400-ton capacity dock, was 
constructed at Portsmouth, Va., at the yard at 
which various timber docks were built. The dock 
was built on ways arranged for side launching and 
was the only dock in the whole concrete programme 
in which pre-cast members were used. Frames 
for the pontoons were pre-cast for one half of the 
width of the dock, and wing-wall frames were pre- 
cast in one piece for the full height. All these pre- 
cast parts were left with the steel reinforcement 

ding and when they were in position this was 
welded to the reinforcement of the bottom, deck, 
side walls and bulkheads, which were cast in place. 
The pre-cast frames were lifted into position by 
a crane, being placed over forms for the bottom 
of the dock, previously set. The bottom was then 
run in a single pour, followed by the watertight 
bulkhead. The non-watertight bulkhead, the ex- 
terior walls and the pontoon deck were then run 
in turn. The wing walls were placed in two lifts. 
Concrete was run in 2-ft. lifts, and in the pontoon 
section a large panel form was used outside, but for 
the inner faces 2-ft. panels were used. These fitted 
between the frames and were raised as concreting 

ed. This arrangement gave good outside 
lines for the pontoon section. For the wing walls, 
however, @ different procedure was used, as it was 
found more convenient to set a complete form for 
the inside and then place the steel reinforcement. 
Sectional forms, corresponding to the 2-ft. lifts, 
were then set outside. 

The Tidewater Construction Corporation also 
built 2,800-ton concrete docks at Wilmington in 
North Carolina. A contract for a number of these 
docks, at a fixed price, had been taken by another 
contractor, but as progress was considered to be 
unsatisfactory, the contract was terminated by the 
Navy and given to the Tidewater Corporation on a 
cost-plus basis. The original contractor had esca- 
vated a basin parallel to the shore in which two docks 
could be built at a time. The basin had single-line 
sheet piling, braced by timber piles, around three 
sides, the whole construction acting as a cofferdam. 
A number of wells had been sunk to lower the water- 
table and keep the bottom of the basin relatively 
dry. Difficulties were experienced with the single 
sheet pile wall in the soft natural formation, and 
additional bracing and the placing of a tremie seal 
beam were found necessary. 

When the Tidewater Construction Corporation 
took over the job it was far behind schedule, and to 
expedite matters an additional basin was con- 
structed. This was excavated at right angles to the 
bank so that sheet piling was required only for one 
end. A fitting-out wharf was also constructed along 
the outshore side to protect the cofferdam and to 
provide access to the basin. The original basin was 
intended to be served by crawler cranes operating on 
trestles on the land side only, but the addition of the 
fitting-out wharf enabled them to work on the out- 
shore side. The second basin was served by fully- 
revolving cranes ing on a wide-gauge track. 
The first contractor had used 2 ft. by 3 ft. steel- 
frame forms with plywood faces, but owing to the 
many beams, bulkheads and openings to be allowed 
for, these did not prove satisfactory, and 4 ft. by 
8 ft. plywood faced timber forms were used later. 

The sixth type of floating drydock which was 
referred to in the first article of this series, and which 
consists simply of an assemblage of steel pontoons, 
can hardly be described as a dock at all, but it has 
been extensively used by small craft and in emer- 
gencies, before floating drydocks became available 
in quantity, was utilised for larger vessels. The 
Seabee pontoons were described and illustrated in 
ENGINEERING, vol. 158, page 167 (1944), and need 
not be dealt with in detail here. It may be said, 
however, that the pontoons are steel 
boxes, 5 ft. by 7 ft. in plan and 5 ft. deep, reinforced 
internally. They are connected by longitudinal 
angles to form strings of units and the strings 
may be connected side by side by means of wedge 
pins and slotted links to form docks of considerable 
size. The method of connection is so effective, that 
eleven pontoons in a string supported at three 
corners and carrying a load of 20 tons at the centre 
showed a deflection of only 2 in. at the free corner. 
The strings are assembled on shore, or on the deck 
of a vessel and are launched in one piece. Adjust- 
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able chocks, fitting the keels of small vessels, are 
provided for attachment to the top of the pon- 
toons. Pipe connections are arranged, by means of 
which the pontoons may be partly flooded or 
emptied, to control the immersion and trim of an 
assembled string. The water is ejected by means of 
compressed air supplied from a plant on an attendant 
barge. A dock built up of seven strings each of 30 
pontoons has a lifting capacity of 472 tons. 
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The Basis of Sheet Metal Drafting. By W. H. HEDLEY. 
Longmans Green and Company, Limited, 43, Albert- 
drive, London, 8.W.19. [Price 6s. net.) 

Tus book is intended primarily for technical school 
students taking the first-year senior course in 
sheet-metal work, and deals with the elements of 
geometrical and calculation methods of pattern 
development for sheet-metal articles. Such develop- 
ment work is an essential part of the sheet-metal 
worker’s craft, although too often “cut and try ” 
methods are considered good enough. The essence 
of successful pattern-drafting is a sound knowledge 
of mathematics, and the purpose of the book is 
to provide a firm basis in the art of setting-out or 
marking-off. Of the early chapters, mainly devoted 
to the exposition of geometrical constructions and 
orthographic projections, the chapter on true shapes 
and sections is of particular value, as so much of 
the pattern-drafter’s work is concerned with inter- 
sections of cylinders, cones, and prisms. Chapter 7 
deals with methods used in obtaining the true length 
of lines, as required for the triangulation of patterns, 
and in it the author states that “there are two 
methods used extensively in metal plate work 
drawing to determine the true lengths of lines 
inclined to both planes of projection.” To apply 
either of these methods to triangulation problems 
it is necessary to ascertain the plan lengths, generally 
by projection from the elevation, before true lengths 
can be constructed. There is a third method, 
however, whereby this procedure can be simplified, 
the true length of a line being constructed from its 
apparent elevation length after the lengths of its 
horizontal projectors are ascertained. 

Attention is given in other chapters to parallel 
and radial line developments. The examples are 
well chosen, and should give the student a good 
insight into these subjects. In Chapter 11, also, the 
examples given on the calculation of sheet-metal 
patterns are sound; the intelligent use of such 
methods can solve speedily and accurately many 
intricate development problems. One of the most 
important applications of calculations is for finding 
the exact lengths of girth or stretch-out lines, taking 
into cognisance the thickness of metal used. This 
procedure is absolutely necessary if accurate pat- 
terns are required, and the omission of data on this 
subject, and also on bend allowances, is surprising, 
as it is the basis of most sheet-metal drafting, 
whether for material of light or heavy gauge. 
Despite these omissions, however, the book may be 
recommended as a serviceable guide to a subject of 
considerable industrial importance. 





Distribution and Utilisation of Electricity. By E. OPEN- 
SHAW TaYLor, B.Sc. Blackie and Son, Limited, 66, 
Chandos-place, London, W.C.2. [Price 6s. net.] 

Tuts book forms one of the publisher’s Electrical 

Engineering Series, which it is stated on the dust 

cover, is suitable ‘‘ both for electrical engineers 

and for students at Universities and Technical 

Colleges.” This information is not repeated in the 

preface to the volume and, at first sight, it is not 

clear into what class it falls. The book will cer- 

tainly be of value to some electrical engineers (a 

vague term) but, primarily, it appears to be designed 

as a students’ manual. It consists of a series of 
chapters dealing with such subjects as layout and 
construction, circuit calculations, electric heating, 

-and factory power supply. Each consists of des- 

criptive matter, illustrated by clear sketches and 

diagrams, and finishing with a series of arith- 
metical or mathematical questions, to the whole of 





which answers are given at the end of the book. 
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It is assumed throughout that the reader has 
“a general knowledge of A.C. circuit theory, 
including the use of vector algebra.”” This condition 
may reasonably be postulated for students at the 
appropriate stage of development, but many who 
justifiably consider themselves to be “ electrical 
engineers ” may well find that their facility in the 
use of vector algebra is not such as to enable them 
to use the book with full profit. Many of them, 
however, may find the descriptive matter of value 
both for reference and instruction. From the 
point of view of the student with proper mathema- 
tical grounding, the book may certainly be com- 
mended. The descriptive sections are concise and 
are notable for their clear exposition of fundamen- 
tals. A student working alone might at times desire 
to ask questions about some of the practical features 
of the design of, say, circuit breakers, of which the - 
essential features are shown in sketches, but the 
individual student cannot be catered for in any 
single volume and the university or technical- 
college student will be supplied with the appropriate 
practical background by his teachers and his 
laboratory work. As the crucial test of under- 
standing is ability to apply principles to practice, 
the worked-out examples and the questions and 
answers form important features of the book. 
Students who use it properly will not only be able 
to deal with the problems set, but will also gain 
clear ideas of the principles involved. In view of the 
present cost of many text-books, the modest price 
at which this admirably-produced volume is sold 
may be favourably commented on. 





A Dictionary of Metallography. By R. T. RouFre, F.R.1.C. 
Chapman and Hill, Limited, 37, Essex-street, London, 
W.C.2. [Price 15s. net.] 

Mr. R. T. Rowre is well known as the author of 
several authoritative works on metallurgy and has 
extensive experience in the metallurgical laboratory 
and in large-scale industrial practice; he knows, 
therefore, where the gaps lie in the literature of 
metallurgy, and is well equipped to fill the one for 
which this book is intended. As the title indicates, 
it is purely and simply a collection of concise 
definitions of metallurgical terms, in the compilation 
of which—a laborious task—NMr. Rolfe has certainly 
placed metallurgists in his debt. The definitions 
are arranged in alphabetical order, cross-references 
being given where necessary. In the preface, the 
author is at pains to explain exactly what is meant 
by “ metallography ’—a logical procedure, seeing 
that this is a term which even some metallurgists 
might not be ready to define with any precision. 
Following in the footsteps of Dr. Desch and other 
pioneers who have laboured to make metallurgy 
an exact science, Mr. Rolfe uses the term “ metallo- 
graphy ” as a synonym for “ physical metallurgy ” ; 
that is, the constitutions of metals, with their 
internal structures, physical properties, and beha- 
viour in service. 

Most of the definitions are fairly lengthy, ranging 
from 50 to some 200 words. Colloquialisms are not, 
excluded, but are admitted only as line references, 
in which the reader is directed to the more scientific 
term ; for example, under “life ”’ is given a direction 
to “‘ flowing power,” where the liquidity of molten 
metal is fully discussed. Throughout the book, due 
notice is taken of recent advances in metallurgy ; 
for instance, there is a note on induction hardening, 
by no means exhaustive but enough to explain its 
nature and to indicate a direction for. further inquiry. 
Similarly, there are explanatory references to 
‘“* martempering,” “‘ austempering,” and other terms 
which as yet have a comparatively limited currency, 
that should satisfy the needs of the reader who 
wishes to know what he is reading about without 
necessarily requiring to practise it. The cross 
references often afford useful amplification, as in the 
case of “‘ work hardening”; here the explanation 
given is too brief to convey much to anyone un- 
familiar with metallurgical principles, but the refer- 
ence to ‘‘ cold working ” provides additional infor- 
mation which should clarify the matter. Some of 
the definitions might have been elaborated with 
advantage—for example, that of “ plastic flow ” ; 
but, even so, the book should prove very useful to 
the metallurgist and still more, perhaps, to the 
engineer and the factory executive. 
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XI.—MarInE ENGINEERING. 


FoLLOWING the release by the Admiralty of 
statistics relating to merchant shipbuilding in the 


United Kingdom during the war (reproduced in the | -—- 


corresponding article in this series last year), 
statements issued during 1945 by marine engineering 
companies added further details to the official 
statement. 
from one stage of the war to another ; for example, 
builders engaged on the production of destroyers, 
motor-boats, and small motorised craft early in the 
war, turned over to the production of landing 
craft towards the.end. This was the experience, 
for instance, of Messrs. John I. Thornycroft and 
Company, Limited, who designed and built large 
numbers of landing craft of the L.C.A., L.C.M., 
L.C.S., and L.C.P. types. Messrs. J. Samuel White 
and Company, Limited, constructed more than 350 
vessels of all sizes, including 23 destroyers, 10 
landing craft, 40 motor torpedo-boats and other 
auxiliary craft, and built machinery and boilers 
for installation in vessels at other shipyards. From 
1939 to 1944, Mesars. William Doxford and Sons 
completed 71 ships, of which 68 were motor vessels 
aggregating about 460,000 gross tons ; in addition, 
this company produced a number of standardised 
engines for installation in ships built elsewhere, and 
Doxford engines were also built by a number of 
companies under licence. Another engine used to 
a notable extent in standardised form was the 
Burmeister and Wain four-stroke type built by 
Messrs. Harland and Wolff, Limited, and Messrs. 
John G. Kincaid and Company, Limited. Messrs. 
Henry Robb, Limited, constructed eight of the 
heavy high-powered motor-tugs built in the United 
Kingdom during the war. These were fitted with 
engines of considerably higher power than had been 
installed previously in British towing or salvage 
vessels, being equipped with Polar two-stroke Diesel 
engines of 3,200 brake horse-power. 

The Parsons Marine Steam Turbine Company, 
Limited, constructed machinery rated at 1,159,000 
shaft horse-power, comprising the main propelling 
machinery for 30 warships, including a battleship, 
cruisers, aircraft carriers, destroyers and a monitor. 
In addition, mechanical gearing to transmit 
1,318,000 shaft horse-power was constructed for 
vessels built in the United Kingdom, the United 
States and Canada. From mid-1939 to mid-1944, 
Messrs. Yarrow and Company, Limited, built 15 
torpedo-boat destroyers, eight sloops, and four 
gunboats, having an approximate total horse-power 
of 500,000. Further, the company supplied a 
number of sets of turbine and reciprocating engines 
for installation on vessels built elsewhere. Messrs. 
Davey, Paxman and Company, Limited, reported 
that oil engines were supplied by them to more 
than half of the British submarines built during the 
war, for all British Diesel-engined tank-landing 
craft and motor gunboats, and also for blockade 
runners of the “‘ Gay Viking ” class; and auxiliary 
engines were built for over 1,000 naval vessels and 
a considerable number of merchant ships. 

The shipyards continued to be very busy in 1945, 
but a considerable shift in production took place, 
as witnessed by the completion of only 744,000 
gross tons, compared with 1,020,000 gross tons in 
1944 and 1,296,000 gross tons in 1942, the peak 
year of merchant shipbuilding output during the 
war. Table I, on this page, compiled from statistics 
released by the Admiralty in February, 1946, shows 
the gross tonnage of merchant shipping laid down 
and completed during the six years from 1940 to 
1945, and the tonnage under construction at the 
end of each period. The table includes merchant- 
type vessels built for the Navy, the quantity of 
such shipping completed being, in 1941, 24,000 tons ; 
in 1942, 8,000 tons; and in 1943, 64,000 tons. 
Tonnage under construction, reflecting the start 
of a large shipbuilding programme for peace time, 
increased steadily throughout 1945, rising from 
995,000 tons at the end of 1944 to 1,476,000 tons 
at the end of 1945. The highest figure for tonnage 
under construction during the war was 1,270,000, 
at the end of 1942. 


The types of products required varied | - 
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The statistics issued by Lloyd’s Sie of 
Shipping were resumed for 1945 after being sus- 
pended during the war years. These figures, which 
are shown in Table II, are not comparable with 
TABLE I.—United Kingdom Merchant Shipbuilding (over 
100 grosstons), 1940 to 1945. 

(Thousands of gross tons,) 
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Laid Construction | ,, 
Down. at End of | Completed. 
Period. 
1940 . 64 1,160 804 
1941 1,224 1,226 1,152 
1942 1,344 1,270 1,296 
1943 .. é. Me 984 ,055 1,200 
1944 .. a aa 936 995 1,020 
1945, January 69 1,057 7 
bruary 71 1,071 58 
~ aed 91 1,091 73 
April » 128 1,155 67 
ay 118 1,200 77 
June .. 116 1,238 79 
et Ss | ae | 
me 30 ‘ | 
September 109 1,359 | 40 
October 80 1,365 | 75 
November ..| 161 1,427 100 
Dece: r ee 105 j 1,476 57 
1945, Total . | 1,207 | 744 
| 








TABLE II.—Shipbuilding, Great Britian and Ireland, 
1938, 1939 and 1945. 
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PUEr it Vessels | Vessels | Construction 
| Commenced. | Launched. (at End of 
| Period). 
1938 .. ee 505,096 1,018,122 779,762 
1939 1,008,000 624,000 | 1,003,000 
1945. 898,238 | 1,612,810 


1,256,000 | 
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Messrs. John Brown and Company, 76 76,000 tons with 
Messrs. Cammell Laird and Company, and 70,599 
tons with Messrs. Barclay, Curle and Company, 
Table III has been compiled from Lloyd’s Register 
and shows the total launchings of merchant ships 
in 1945 by districts, together with details relating 
to the type of vessel launched. 

The Clyde district maintained first place a 
the shipbuilding centres, with an output of 258,399 
gross tons, followed by the Wear and the Tyne, in 
that order. The total of 898,238 gross tons launched 
in 1945 compares with 1,030,000 tons in 1938, 
921,000 in 1937, 856,000 in 1936, and 133,000 tons 
in 1933, the lowest figure reached in the depression, 
It is likely that launchings during [£946 will exceed 
the 1938 figure, and that this will continue to be 
the experience for some years. 

Of the total of 325 vessels launched in the United 
Kingdom and Ireland in 1945, 22, totalling 189,156 
tons, were fitted with steam turbines ; and vessels 
totalling 338,887 tons, or 37-9 per cent. of the total 
of motor and steam tonnage launched, were fitted 
with internal-combustion engines. Five of the 
ships propelled by turbines were fitt€d with electric 
drive, and reduction gearing was employed in the 
remainder. In addition to these, two vessels were 
fitted with a combination of steam reciprocating 
engines and turbines. Table IV gives details 
relating to the numbers and sizes of merchant 
vessels launched in Great Britain and Ireland during 
1945. Three whale-oil refinery vessels were the 
only ships over 10,000 tons launched during the 
year. Vessels between 5,000 and 10,000 tons 
numbered 83, comprising 49 steamers and 34 motor- 
ships. Eleven steamers and 16 motorships of over 
1,000 tons each were launched for the carriage of 
oil ir bulk. The average tonnage of steamers and 
motorships launched during the year was only 





2,764 tons, which compares with 5,266 tons in 


TABLE III.—MERCHANT VESSELS LAUNCHED IN THE UNITED KINGDOM IN 1945. 
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those in Table I, since they include certain non- 
propelled lighters and other craft and relate to 
the United Kingdom and Ireland. They are, 
however, the only figures on which comparison can 
be made with pre-war b 

Merchant shipping under construction in Great 

Britain and Ireland totalled 1,141,705 tons at the 

of 1945. The quarterly i increases during 
1945 were as follows: by the end of March, 94,099 
tons; June, 151,489 tons; September, 108,950 
tons; and December, 116,567 tons. The total 
tonnage of merchant shipping under construction 
at the end of 1945, namely, 1,612,810 tons, repre- 
sented a 41-3 per cent. increase on the tonnage 
building at the beginning of the year, and was the 
highest attained since the first quarter of 1930, 
when the gross tonnage under construction was 
1,614,993 tons. 

According to figures compiled by The Shipping 
World and published in January, 1946, an addi- 
tional 519,250 gross tons were on order, making 
a total of 2,132,060 gross tons under construction 
or on order at the end of 1945. Comprised in this 
total were 198 liners, amounting to 1,518,610 tons, 
33 tramps of 167,380 tons, and 55 tankers (including 
two whaling-factory tankers) of 446,070 tons; 
270,000 tons were under construction or on order 
with Messrs. Harland and Wolff, Limited, 188,560 
tons with Messrs. Swan, Hunter and Wigham 
Richardson, Limited, 233,000 tons with Messrs. 
Vickers-Armstrongs Limited, 112,160 tons with 
Messrs. Hawthorn, Leslie and Company, 91,970 tons 





with Messrs. Doxford and Sons, 83,200 tons with 
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TABLE IV.—Size of Merchant Vessels Launched in United 
Kingdom in 1945. 

















(Number.) 
aL Ee ; 
Sailand | 
Tonnage. Steamers. Motor. Barges Total 

| | 
100 to 499 .. 88 7 15 110 
500 to 999 .. 33 46 82 
1,000 to 2,999 31 am | 3% 
3,000 to 5,999 10 8 | 18 
6,000 to 7,999 30 10 — | 40 
8,000 to 9,999 18 21 39 
10,000 to 15,000 2 1 | 3 
Total | oo 95 | 18 | 325 
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1938, 4,186 tons in 1937, and 3,928 tons in 1936 ; 
but the figure for 1946 is likely to show a con- 
siderable increase, since a number of larger vessels 
were laid down during 1945. 

Among the more important contracts completed 
during the year, Messrs. Lithgows, Limited, delivered 
a vessel of about 10,000 gross tons, with a 6,800-h.p. 
Doxford six-cylinder engine, built by Messrs. 
Barclay, Curle and Company, capable of propelling 
the ship at 16 knots when fully laden. Messrs. 
Doxford, Sons and Company delivered an 11}-knot 
cargo ship, fitted with a three-cylinder Doxford 
opposed-piston engine, developing 2,500 brake horse- 
power under service conditions, at the low fuel 
consumption rate of 9} tons a day. Messrs. 
Parsons Marine Steam Turbine Company completed 
the main propelling machinery for the turbo- 


electric ship Beaverdell. 
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On the wider issue of shipping policy, attention 
has been focused on the problems of the size and 
of merchant ships built to replace the war- 
time marine losses. In the past, British tonnage has 
peen predominantly represented by vessels of 6,000 
tons and under. Before the war, the British Empire 
owned 3,403 ships exceeding 1,500 tons gross. Of 
these, 2,328 (68 per cent.) were below 6,000 tons, 
and only 249 were vessels of over’ 10,000 tons. The 
United States owned 1,499 ocean-going ships, of 
which 894 (60 per cent.) were below 6,000 tons and 
63 above 10,000 tons. During the war, the United 
States was responsible for the bulk of new cargo 
shipbuilding, which comprised mass-produced 
“Liberty ” and “‘ Victory” ships of 10,000 dead- 
weight tons, or approximately 7,000 gross tons. 
As a result, the average tonnage of the American 
fleet, the total of which has grown from 12-1 million 
to 56-8 million deadweight tons during the war, is 
probably higher now than it was in 1939. 

There are many inducements towards building 
larger vessels in Great Britain, since this results in 
areduction of capital cost, propelling power, and the 
amount of fuel consumed in relation to the quantity 
of cargo carried. On the other hand, the size of 
ships is governed, to some extent, by the quantities 
of goods to be supplied over particular routes. The 
10,000-ton deadweight vessel was adopted as the 
war standard to provide the maximum amount of 
carrying capacity under the exceptional war-time 
conditions. Under peace-time conditions, the 
greatest scope for the larger vessels is in the carriage 
of bulk cargoes of oil and ore to ports where storage 
facilities could be easily extended. On the other 
hand, there are many classes of trade where the 
smaller vessels are the most economical. 

An increase in speed entails increased propelling 
power, with a correspondingly greater weight of 
machinery, and this, in turn, requires larger ship 
dimensions for its accommodation. In addition, 
the capital cost is heavier, an important factor now 
that shipbuilding costs are about twice as high as 
before the war. It has been estimated that, in 
spite of the greater number of voyages which can 
be undertaken: per annum by vessels of 15 knots, 
their cargo-carrying capacity often compares un- 
favourably with that of slower ships of similar size. 
Modern methods of ship construction, however, 
which offer opportunities for. saving weight and 
thus increasing deadweight ratios, still remain to 
be fully developed in this country, and it is likely 
that the economic speed of ships will increase over 
the next few years. 

As already indicated, the returns of new ship 
construction show a continuation of the trend 
towards the use of oil fuel in place of coal. This 
is likely to be accentuated by the serious shortage 
of coal and the high price which will certainly prevail 
during the next few years. On the other hand, the 
increased use of oil by British shipping companies 
must exert an unfavourable influence on the coun- 
try’s balance of payments, and, provided energetic 
measures are taken for the modernisation and 
re-equipment of the coal industry, the economic 
advantage may not continue to lie with oil. It 
has been suggested that this state of affairs provides 
an argument for the installation of steam as opposed 
to internal-combustion engines, since the former 
can be adapted for the use of coal or oil. In this 
connection, a steam engine of 1,050 indicated horse- 
power, recently developed in Sweden, is of interest. 
This has four cylinders arranged in pairs to operate 
on the Woolf compound principle. A common piston 
valve controls the steam cycle in the first pair of 
cylinders, and steam leaving these passes through a 
reheater and turbo-compressor for regeneration 
before expansion is completed in the low-pressure 
end of the engine. The residual energy in the 
engine exhaust is utilised for driving the turbo- 
compressor before passing to the condenser. The 
service performance of a vessel fitted with this 
type of machinery established a fuel consumption 
tate of 0-85 lb. of coal per indicated horse-power 
hour, corresponding to a thermal efficiency of over 
22 per cent. 

In May, 1945, it was announced that two experi- 
mental gas turbines for maritie use were under 
construction in the United Kingdom ; experiments 
with gas turbines for marine propulsion also took 


place in the United States during the year. One of 
the disadvantages of this type of engine is its non- 
reversibility, and the belief has’ been expressed 
that the most successful application of the com- 
bustion turbine will be in conjunction with electric 
propulsion. There seems to be no difficulty in 
using fuel oil, which is generally cheaper than 
Diesel oil, and it has been reported from Switzerland, 
where much of the development work has taken 
place, that a thermal efficiency of 28 per cent. can 
now be attained at the cost of additional reheating 
plant. 

In the United Kingdom, several new and modified 
types of marine engine were tested during 1945. 
At the works of Messrs. Swan, Hunter and Wigham 
Richardson, Limited, the trials were completed of 
a six-cylinder 6,800-brake horse-power Doxford 
engine for a refrigerated cargo ship, embodying an 
interesting modification from the normal design of 
the Doxford opposed-piston engine. Three separate 
scavenge pumps, driven from the crosshead of the 
end cylinders, were provided, instead of the usual 
single pump driven directly from the crankshaft, 
or a pump driven by levers from one of the éross- 
heads. The new arrangement was said to offer 
advantages in the maintenance of constant pressure 
of air in the scavenging trunk and a greater regu- 
larity of supply to the working cylinders. The 
engine may also show slightly lower fuel consump- 
tion. The North Eastern Marine Engineering 
Company developed a two-stroke double-acting 
engine, based on engines built by Messrs. Richard- 
sons, Westgarth and Company, Limited, and having 
an output of 4,500 brake horse-power at 105 r.p.m. 

In March, 1945, it was announced that 30 British 
marine engineering firms had combined in a scheme 
to conduct experimental and development work in 
marine propulsion ; further details were given by 
the Hon. Geoffrey L. Parsons in his address at the 
annual meeting of the Parsons Marine Steam Turbine 
Company. The new research body was named the 





Parsons and Marine Engineering Turbine Research 
and Development Association and it was proposed 
|to erect buildings at a cost of 200,000/. on land 
| belonging to the company and leased to the Asso- 
ciation ; the construction of these is now well in 
| hand. 


It is intended to use the station for full- 


| scale tests of high-pressure and high-temperature | 


|turbine installations up to the maximum power 
| required by war vessels, as well as for undertaking 
| research on steam and gas turbines, and on trans- 
|missions for marine propulsion. Dr. T. W. F. 
Brown, who directed the design and research work 
|of Messrs. Hawthorn, Leslie and Company, was 
| appointed.research director. 

| Although by the beginning of 1945 only a small 
/ number of orders had been placed for the rebuilding 
of the British mercantile marine, British shipyards 
|and marine engineering firms had already at that 
| time a sufficiént volume of work on hand to keep 
|them operating at full capacity for two or three 
years ahead. More orders were placed during the 
year, among them a considerable number for 
refrigerated ships. The New Zealand Shipping 
Company, for example, have contracted for five 
refrigerated ships with twin-screw machinery of 
14,250 brake horse-power, to give a speed of 17 
knots. Messrs. Swan, Hunter and Wigham Richard- 
son, Limited, received an order for a 13,500-ton 
refrigerated vessel for the Port Line, to be propelled, 
like the refrigerated ships ordered by the New 
Zealand Shipping Company, by Doxford-type 
machinery. Similarly, Messrs. Houlder Brothers 
and Company have refrigerated cargo vessels on 
order in which Doxford-type machinery will be 
installed. 

Messrs. William Doxford and Sons, Limited, 
reported heavy orders for oil tankers, cargo liners 
and cargo ships. Messrs. Richardsons, Westgarth 
and Company received orders for Diesel and steam 
machinery for merchant vessels of British and 
foreign owners, The company reported that, 
while the work in hand towards the end of 1945 
was different from the standard type of engines 
produced during the war, it required little structural 
alteration to their plant, and reconversion proceeded 
comparatively smoothly and rapidly. Among other 
work in hand, the Parsons Marine Steam Turbine 
Company proceeded with the construction of the 





machinery for two liners, and further orders for 
this type of machinery were received. 

In addition to the heavy home demand for marine 
engines, foreign shipbuilders were reported to be 
anxious to receive British machinery, and, while 
shipbuilding at home must have first call on the 
available resources, it is hoped that progress will 
be made in exporting marine engi fitted in 
British-built ships, and others for fitting in foreign- 
built tonnage. Unfortunately, detailed statistics 
are not available to show what progress has been 
made in meeting the foreign demand. The available 
figures only give details of exports of internal- 
combustion engines for marine use. These were 
as follows: 1938, 2,661 tons, valued at 616,5921. ; 
1941, 900 tons, valued at 303,863/.; 1943, 951 tons, 
valued at 292,500/.; 1944, 1,500 tons, valued at 
523,9101.; and 1945, 2,288 tons, valued at 801,4291. 
Of the 325 merchant vessels of 898,238 gross tons 
launched, according to Lloyd’s Register, in 1945, 
six, of 3,720 tons, were for Dominion owners, and 
three, of 14,554 tons, for the Norwegian Navy. 

The labour force employed in marine engineeri 
remained at a high level during 1945 and is likely 
to remain above the 1939 figure, as shown in 
Table V. At the peak of activity, in mid-1943, 


TABLE V.—Great Britain Employment in Marine Engi- 
neering, 1939 to 1945. 
(Thousands.) 











Males. | Females. 
——e (1465 | (14-60 Total. 

| Years). | Years). 

i 
! 

1939, June .. --| 51-1 1-1 52-2 
1943, June | 75-8 13-1 88-9 
1944, June 73-6 13-8 87-4 
1945, June 70-1 10-4 80-5 
August. . 69-3 9-9 79-2 
September 68-8 9-0 77-8 
October 68-4 | 8-2 | 76-6 
November 67-6 | 7-3 | 74-9 
December 66-8 6-8 73-6 


23 


the labour force engaged in marine engineering 
totalled 88,900, against a figure of 52,200 in mid- 
1939, when some expansion had already taken place 
in connection with the rearmament programme. 
The corresponding figures for men were 75,800 in 
1943 and 51,100 in 1939, and, for women, 13,100 
| in 1943 against 1,100 in 1939. A steady decline, 
|especially in the female labour force, took place 
after 1943, but in November, 1945, the total number 
of persons employed in marine engineering, namely, 
74,900, exceeded the 1939 total by over 40 per cent. 
Unemployment could not be heavy under present 








conditions, and it may be surmised that, even of 
the small number of unemployed in the industry, 
| a proportion of the females, reported as unemployed, 
| were permanently withdrawing from industry and 
not genuinely seeking work. The total number 
|reported as unemployed on December 10, 1945, 
was 2,467, comprising 1,064 men and 1,403 women. 
A further decline in the female labour force may 
be expected during 1946, but total employment 
in the marine engineering industry should remain 
at a high level for some years to come. 





TRADE AGREEMENT WITH ARGENTINA.—The Agree- 
ment of Trade and Commerce concluded between the 
United Kingdom and Argentina on December 1, 1936 
(Cmd. 5324 of 1936) was due to expire on.February 21, 
1946, in view of the six months’ notice of termination 
given by the Argentine Government on August 21 last. 
It has, however, now been arranged in an exchange of 
letters between representatives of the two Governments 
that the Agreement shall be regarded as remaining in 
force for a further period of six months in the form of a 
gentlemen’s agreement. 





ADJUSTABLE THERMOSTATS.—A range of adjustable 
thermostats for controlling temperatures up to 300 deg. C. 
to within + 4 deg. C. and to within + yy deg. C. at tem- 
peratures up to 150 deg. C. is described in a leafiet pub- 
lished by Messrs. Sunvic Controls, Limited, Stanhope 
House, Kean-street, Aldwych, London, W.C.2. The 
instruments depend for their operation on the deflection 
of a bimetal element and are specially designed for 
operation with Sunvic hot-wire vacuum switches. The 
close control obtained is possible owing to the filament 
of these switches being non-inductive and requiring only 





28 mA for their operation. 
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ELECTRICITY SUPPLY ON THE 
NORTH-EAST COAST. 


A PaPER on Electricity Supply on the North-East 
Coast was read before the North-East Coast Institu- 


1935 and 1944 the connections increased from about 
1,000,000 h.p. to 1,800,000 h.p., though this can only be 
regarded as approximate, since the actual connections 
made are undoubtedly in excess of this figure owing 
to oc ers failing to record them. 





tion of Engineers and Shipbuilders on Friday, March 8, 
by Lieut.-Colonel 8. E. Monkhouse. The area to which 
the paper refers is broadly that of the counties of 
Northumberland and Durham with the North Riding of 
Yorkshire. It covers an area of about 5,000 square 
miles and has a population of more than two and a half 
millions. Tyneside, Wearside and Teesside, however, 
contain nearly 60 per cent. of this population, though 
they cover only about 2} per cent. of the area. The 
average population per acre is 0-852 compared with 
0-796 for the country as a whole, but it varies from 
19-55 per acre in certain urban areas to 0-079 per acre 
in the rural areas. 

Electricity is generated in the area by three authorised 
undertakings—the North-Eastern Electric Supply Com- 
pany, Limited, and the Sunderland and Darlington 
Corporations. The first of these undertakings operates 
three stations—Dunston, Carville and North Tees— 
with installed capacities of 245 MW, 62-5 MW and 
110 MW, respectively. During the year ended Decem- 
ber 31, 1944, these stations had an aggregate output of 
nearly 1,800 million kWh. In addition, the North- 
Eastern Company purchased more than 200 million 
kWh from the Central Electricity Board and from waste- 
heat, gas or colliery coal-fired stations. Of the total, 
183 million kWh was sold in bulk to other undertakings. 
At present, two new 50 MW turbo-alternators are being 
installed at Dunston. These will be operated on the 
reheat cycle at the same pressure (600 Ib. per square 
inch) as the present turbines, but at a slightly higher 
temperature—850 deg. F. instead of 800 deg. F. They 
will also run at 3,000 r.p.m. instead of 1,500 r.p.m. 
Each turbine will be served by a single reheater boiler 
with a capacity of 410,000 Ib. per hour, which will be 


Kimowatt-Hovur CONSUMPTION IN VARIOUS CATEGORIES AS A PERCENTAGE OF 1935 


The largest power-using industry in the area is coal 
mining, the consumptions for pumping, ventilating, 
air compressing, coal preparation, winding, haulage 
and cal das machinery being approximately in that 
order. The connections for these purposes, with other 
uses on and about collieries, total over 540,000 h.p. 
A further increase in power requirements is likely to 
follow the growth of modern intensive methods of coal 
winning, and as an approximate indication of what this 
will involve it may be stated that a modern machine- 
mining installation of 600 to 750 h.p. will produce 
50 tons of coal per hour with a consumption of 3 kWh 
per ton. Apart from general mechanisation, there are 
still some steam drives, mainly winders, which may be 
expected to be changed over to the electric operation, 
as cases are common where the cost of electricity for 
operating winders is only one-quarter to one-fifth of 
the cost of raising steam for existing steam winders, 
and already over half the winders in Northumberland 
and Durham are electrically operated. The power 
tee oe ow at completely-electrified collieries in the 
area is between 10 kWh per ton where pumping is light, 
and 20 kWh per ton where pumping is heavy. It rises 
to 30 to 40 kWh per ton where compressed air is used 
extensively. These figures imply an average consump- 
tion at the generating station of 32 lb. of coal per ton of 
coal raised, and compare with an average consump- 
tion throughout the country of 150 Ib. of coal per ton 
of coal produced. 

The ‘second largest power consuming group in the 
area includes the iron and steel industry, in which it is 
used chiefly for rolling and more recently steel melting. 
In the last ten years, the installed capacity of electric 





steel-melting furnaces has risen from 4,000 kVA to 
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fired by pulversised fuel. At North Tees, two 60 MW 
turbo-alternators running at 3,000 r.p.m. are to be 
installed. These will be supplied with steam at a 
pressure of 900 Ib. per square inch and a temperature 
of 925 deg. F. from four 360,000-Ib. boilers on the nor- 
mal regenerative steam cycle. New features will be the 
use of hydrogen for cooling the generators and the em- 
ployment of 66-kV switchgear of the air-blast type with 
a short-circuit rating of 2,000,000 kVA. 

Many years ago the Dunston, Carville and North 
Tees power stations were interconnected, the first two at 
6 kV and all three at 20 kV. At the same time these 
interconnectors were used to give supplies en route and 
to pick up supplies from the waste-heat and gas-fired 
power stations. As the load increased, 66-kV mains were 
i to interconnect the stations fo feed through 
transformers into the existing system. Thus the 20-kV 
system became chiefly a high-tension distribution 
system connecting local substations. The national grid 
provided further interconnections at 132 kV and 66 kV, 
and also linked up with other stations, including those 
at Sunderland, Darlington and Soutl® Shields. The 
first two of these stations have recently been extended 
while the last named has been virtually shut down. 

At the present time, the North Eastern Electric 
Supply Company operates 256 miles of 66-kV feeders, 
of which 197 miles are overhead ; 1,392 miles of 20-kV 
feeders of which 919 miles are overhead ; 684 miles of 
11-kV feeders of which 366 miles are overhead, and 2,628 
of low-voltage feeders of which 1,564 miles are under- 
ground. The number of substations is 2,116, in which 
transformers with an aggregate capacity of 1,666,934 
kVA are installed. Of the electricity distributed by 
the company, 34 per cent. is utilised for mining, 35-5 
per cent. in heavy industry, 10 per cent. in light indus- 
try, 10 per cent. for bulk supplies, 8-5 per cent for 
domestic and commercial purposes, and 2 per cent. for 
traction. The smallness of the domestic and commer- 
cial proportion is due to the fact that Sunderland, 
Darlington and South Shields, as well as about 47 per 
cent. of Newcastle, is outside the company’s area. Of 
the bulk supplies, some 11 per cent. is used for traction, 
and it is reasonable to assume that the greater part of 
the remainder, say, 59 per cent. of the total supplied in 
bulk, falls into the domestic and commercial category. 
The accompanying table shows the increases in con- 
sumptions in the various categories. Between 


nearly 26,000 kVA. It is quite impossible to forecast 
accurately the potential demand in shipbuilding and 
heavy engineering, as almost every new electrically: 
driven machine finds some application in this branch. 
Between 1912 and 1941, the consumption of electricity 
in one shipyard rose from 12-3 to 60 kWh per gross 
ton of steel used and in the associated engine works, 
from 29-2 kWh to 314 kWh per ton of machinery pro- 
duced. It is believed that the 1941 figures for the ship- 
yard were lower than in some previous years, the actual 
highest figure being 75 kWh. The 1941 figures are also 
prior to the widespread adoption of electric Welding. 
Few reliable figures of the effect of welding are available 
and until shipbuilding practice in this operation is 
stabilised, it would be unwise to attempt any prediction. 

While it was on the North-East Coast that electric 
traction was first adopted on a large scale in any pro- 
vincial district, the only extension, namely between 
Newcastle and South Shields, began operation in 
1937. In the Report of the Weir Committee on 
Main Line Electrification, 1931, it was estimated, on 
the basis of 1929 costs, that the conversion of the main- 
line railways of the country to electric working would 
require a net capital expenditure of 261,000,000/., 
and would result in a net saving of 17,551,000/., or a 
return of 6-7 per cent. on this expenditure. Since 
then, the large increase in the price of coal, the realisa- 
tion that our coal resources are not unlimited, and the 
low level of money rates, have changed the position. 
The result, it is estimated, is that while the net capital 
expenditure necessary would now be 391,500,0001., 
the net savings would amount.to 27,656,0001., giving a 
return of about 7-1 per cent. on the capital expenditure. 
There is, therefore, at least a prima facie case for the 
re-examination of this matter, particularly on sections 
of the line where traffic is relatively dense, as, if coal 
and money costs remain at their present levels, railway 
electrification is, probably justifiable. ‘ 

About 86 per cent. of the supply area is rural and, in 
spite of the low load factor and the long connections 
that are often necessary, nearly 2,000 farms are supplied 
and additions are constantly being made to their equip- 
ment. The fact that a large proportion of the domestic 
and business premises on the North-East Coast are not 
in the distribution area of the company has made the 
orderly lay-out of distribution difficult and has prevented 





the full measure of load diversity from being obtained. 
: ‘ 
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NOTES FROM SOUTH AMERICA, 


Tue British Shipbuilders’ Mission to South America 
sent by the Shipbuilding Conference, has lost no time 
having arrived in Buenos Aires on February 22, afte. 
having already visited other centres. Further satisfag. 
tion can be derived from the reports that unassembleq 
British cars are to be shipped to South America for the 
first time. They, will = assembled in Argentina 
arrangements to this effect having been completed by 
Vauxhall Motors, Limited, a company which also hag 
orders in hand from Brazil, Uruguay, Chile, Peru ang 
Venezuela. A large part of the Churchill tank fac 
at Luton has been converted into an export packing 
plant with a capacity of 50,000 vehiclesa year. Canada 
also is increasing the trade foothold already obtained 
in Latin America, principally by supplies of sund 
machinery, farm implements, vehicles, iron piping and 
tubes, wire, etc. A Canadian Trade Mission to Latin 
America, headed by the Canadian Minister of Trade 
and Commerce, has signed reciprocal agreements with 
Colombia and Mexico, and similar treaties are expected 
with other Latin-American countries. Canada jg 
establishing a direct line of vessels to Latin America, 
thereby avoiding the need to dispatch goods through the 
United States. The latter country hopes that, within 
a period of eight months from the beginning of 1946, 
Latin-American countries will be able to obtain sup. 
plies from the United States of certain types of heavy 
machinery, but it is expected that a return to normal 
supply conditions will take some time and that the 
unrestricted sale of such articles will not be possible for 
at least two years. In this connection, however, the 
heavy epidemic of strikes in the United States is tend. 
ing to slow up exports to Latin America. Sales agencies 
have been established in Latin America by the United 
States for the disposal of surplus stocks of war material. 
It is stated that sales will be effected at fair prices, and 
in such a way as to avoid dumping. 

Poor crops in tina this season are likely to 
reduce rail traffic, while it is unfortunate that there is 
unlikely to be any appreciable amount of wheat avail- 
able for export to relieve the European food shortage. 
Argentina, however, will no longer be obliged to burn 
grain as fuel, and the termination of the fuel shortage 
(due to large supplies of fuel oil from the United States) 
should mean an immediate improvement in working 
conditions in many factories, transport, etc. Before 
the war, coal was Britain’s main export to Argentina, 
but in 1945 Britain had disappeared from the list of 
suppliers, having been replaced in order of importance 
by South Africa, the United States, Chile and Peru. 
It is indicative of the progress being made to satisfy 
Argentina’s acute demand for, engineering and trans- 
port items, that imports during the first eleven months 
of 1945 in the group “ iron and manufactures ’’ showed 
an increase, over the like period of 1944, of 91-2 per 
cent.; of “non-ferrous metals and manufactures,” 
140-6 per cent.; and of “ machinery and vehicles,” 
47-7 per cent. For the first time since 1940, Belgium 
and Holland are beginning to figure in the ligt of ex- 
porters to Argentina of sundry heavy goods, such as 
iron and wire. Following the commencement of the 
construction of the new air port at Buenos Aires, the 
Argentine Government are to build a chain of pro- 
vincial air ports and aerodromes throughout the 
country at an estimated cost of about 200,0001. sterling, 
and during the next few months work will begin on new 
air ports in Cérdoba, Salta, Clorinda, Resistencia and 
Comodoro Rivadavia. 

In Uruguay, the official inauguration recently took 
place of the Rio Negro hydro-electric scheme, which 
is intended to supply electric light and power to a 
wide area of that republic. So far, only one section 
of the plant has been put into operation. It may be 
recalled that the original constructional contract was 
awarded to a German combine before the outbreak of 
war and that, subsequently, the work was continued by 
local and United States concerns. In Paraguay, ten- 
ders are being invited for the installation of a running- 
water supply for the city of Asuncién, and should be 
submitted to the Paraguayan diplomatic representatives 
abroad before March 30, 1946. A recent decree grants 
certain privileges to new industrial enterprises estab- 
lished for the elaboration of raw materials produced in 
Paraguay, such privileges including exemption from 
import duties on machinery. 

The reeent suspension of the system of import 
licences in Brazil—at least, temporarily—as well as 
modifications at the end of February in the exchange 
regulations, so as to favour importers, is a clear indica- 
tion that the Brazilian Government realise the need to 
facilitate imports of a vast amount of capital and con- 
sumer goods in order to prevent further price inflation. 
This increase in internal prices is also largely due to 
inadequate distribution, and the new Government's 
policy gives first place to solving the problem of trans- 
port and communications. Many advantages have 
already accrued from the electrification of parts of the 





Central of Brazil Railway, particularly to meet the 
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transport requirements of the national steel plant at 
Volta Redonda. However, delivery of material from 
North America for continuing electrification work, 
which was to have arrived in February, will be delayed 
due to the strikes in the United States, while delivery 
of the first consigament of the 90 passenger cars ordered 
from Great Britain for use on the electrified suburban 
lines will probably be made at the end of this year. It 
is expected, too, that the electric "buses for the city of 
So Paulo, which were ordered in England, will arrive 
before those ordered in the United States, the delay in 
delivering the latter being also due to strikes. A recent 
Brazilian decree approved the ‘“‘ General Plan of Rail- 
way Re-equipment ” submitted recently by the Minister 
of Transport. Among the reasons given for adopti 
the plan were the present precarious situation 0 
Brazilian railways—due to incomplete linking-up of 
their lines, faulty track lay-out and obsolete str Bg 
stock—which, if allowed to continue, would mean the 
suspension of railway services in various parts of the 
country. Another decree reorganises the National 
Department of Highways, which is given administra- 
tive and financial autonomy, and creates the National 
Road Fund for the construction and upkeep of roads 
projected by the National Road Plan as well as for 
financing schemes undertaken by the various 
Brazilian States. The revenue of the Fund will be 
derived from the federal tax on fuel or lubricating 
mineral oils imported or produced within the country, 
which was instituted in September, 1940. 

Cotton textiles now constitute Brazil’s second most 
important export, At a recent meeting of the Execu- 
tive Committee which controls the industry, it was 
stated that one of the chief aims should be to install 
modern machinery in the mills so as to increase their 
efficiency. Refrigerated-storage plants for meat, 
fruit, etc., are also much needed in Brazil to equalise 
food distribution, and the Séo Paulo municipal authori- 
ties propose to acquire a modern installation of this 
nature from the United States. A recent Brazilian 
decree approved a National Telegraph Plan, to improve 
the Brazilian telegraph system; and to finance the 
execution of this plan, a Telegraph Fund has been 
created, the revenue for which will be derived from the 
sums set aside for this purpose in the Five-Year 
Development Plan and from an additional tax which 
is to be levied in future on inland telegrams to any 
part of the ‘country. The Brazilian Ministry of 
Agriculture has been authorised to negotiate with 
the National Motor Factory for the supply over the 
next four to five years of 10,000 tractors and their 
accessories ; during the first part of this period, the 
tractors will be imported from abroad and assembled 
locally, but later the factory will undertake the manu- 
facture of parts, so that at least the last 1,000 tractors 
will be made entirely in Brazil. The Brazilian Govern- 
ment have opened a special credit of nearly 200,0001. 
sterling for continuing the construction and equip- 
ment of the factory, and have authorised the Ministers 
of Finance and Public Works to have it turned into a 
limited liability company (to be denominated Fabrica 
Nacional de Motores 8.A.), with a capital of some 
5,000,0001. sterling. The Government will contribute 
nearly half of this. The company will be granted 
exemption from customs duties and other charges on 
materials, machinery or equipment which it may 
import and from export charges on its manufactured 
products, It will also be granted exemption from all 
federal, State or municipal taxes and from income and 
excise taxes for a period of ten years. 

Mexico desires to resume trade with Britain and has 
ample funds, and import permits would be preferentially 
granted for engineering and other capital goods needed 
for public works, new industrial units, ete. There is a 
good opportunity for Britain to capture Germany’s 
important pre-war export trade to Mexico, which 
included notably machinery, motor-cars, bicycles and 
motor-cycles, steel tubes, and metal sheet and bars. 
Peru also has large sterling exchange resources available 
to cover imports from Britain, and at present import 
permits are being granted on a fairly generous scale. 
In Colombia, the city of Bogoté proposes an ambitious 
programme of public works, including general street 
improvements, waterworks and tramways, while the 
Government propose to set up a large hydro-electric 
plant on the Dagua River, between Cali and Buena- 
ventura, to provide power for a large area of south- 
west Colombia. The Central American republics 
generally are in a prosperous condition, with pressing 
requirements for transport goods, factory equipment, 
etc. In Ecuador, for instance, the Via Flores highway 
has been finished (providing an alternative route to 
the railway between Guayaquil and the capital) and 
other road-building programmes are being pushed 
forward as fast. as resources permit. The gradual 
arrival of new material for the railways should result 
in a steady improvement in the transport situation. 

In Chile, the Exchange Control Board have decided 
to reserve special amounts of exchange to cover imports 
of industrial machinery. The Chilean Telephone 
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Company have announced plans to serve 12,000 new 
subscribers in 1946, and to invest a total of 700 million 
pesos for improvements in the next five years. The 
Directorate General of Agriculture proposes to install 
a fruit-dehydration plant in the Huasco Valley, with 
a factory attached for manufacturing packing cases ; 
the sum invested will amount to 1,600,000 pesos. A 
recent Chilean decree authorised the Cia Sud-Americana 
de Vapores (South American Shipping Company) to 
establish an international air-line to Argentina, Para- 
guay and Atlantic countries, and to and from the 
United States and Pacific countries. Operation is to 
commence within two years, and the concession is 
valid for ten years from the date of commencement of 
the service. It is understood that other local shipping 
companies will be associated with this enterprise. The 
Chilean National Air Line is negotiating in the United 
States for the purchase of ten DO-3 aircraft for passenger 
transport; deliveries are expected to begin in the near 
future. Preliminary surveys for the construction of a 
new tunnel throngh the Andes, 20 km. in length, 
have been completed by a mixed commission of Chilean 
and Argentine engineers. Just over four miles of the 
tunnel will be in Chilean territory. It will largely 
eliminate the danger from avalanches which paralyse 
traffic almost every winter. Among the many Fk 
works in Chile, a tender, amounting to nearly 48 milli 
pesos, has been accepted for the completion of the har- 
bour and the extension of the sea-wall at Antofagasta. 
Regarding the recent discovery of oil at Springhill, near 
Punta Arenas, the local Press reports that the produc- 
tion of the well may be placed at 200 barrels a day and 
that refineries costing 11 million U.S. dols. are to be 
built, but that it will take 18 months to place the well 
on a commercially productive basis. 





WATER-TUBE BOILER 
CONSTRUCTION. 


Tue illustrations on page 276, show some operations 
in the manufacture of the different types of water-tube 
boiler made by Messrs. Babcock and Wilcox, Limited, 
Farringdon-street, London, E.C.4, and have been 
selected from a cinematograph film produced by that 
firm. The film, which is entitled “‘ Steam,” replaces 
one produced in 1924 which is now completely out- 
dated, and was, moreover, a silent one; the present 
film is accompanied by a clear running commentary. 
The earlier pertions are devoted to a general statement 
of the problem of providing great quantities of high- 
pressure steam for a modern power-station. Views of 
such a station are shown and the development of the 
water-tube boiler is reviewed chiefly by means of the 
modern cinematograph technique of ‘ built-up ” draw- 
ings. Even such an intractable subject as the reduction 
in coal consumption per kilowatt-hour, due to the use of 
increased pressures and temperatures and of refine- 
ments in dé@Sign, is attractively and lucidly presented. 
Progress in the methods of handling coal and ash and 
other ancillary services to a modern power station are 
also well illustrated. 

The film then goes on to throw some light on the 
selection of.the materials from which the boilers are 
made at the firm’s Renfrew works. . Methods of test- 
ing, analysis, and examination are described, including 
the modern technique of the X-ray examination of 
welds. The next section of the film, from which 
Figs. 1 and 4, on page 276, have been selected, deals 


interest in that it illustrates the extent of the plant and 
also shows it in operation. For example, the process 
of forming boiler drums is much‘more intelligible when 
seen in the film than from the single view of the press 
reproduced in Fig. 1. This machine is an 8,000-ton com- 
bined press and rolls, and was manufactured by Messrs. 
Babcock and Wilcox in their own works. We under- 
stand that plates up to 40 ft. in length have been 
formed in it. The welding of drums is fully dealt with, 
and one of the frames showing part of the fusion- 
welding shop is reproduced in Fig. 2. To obtain this 
particular view the camera was situated inside a drum 
shell; the man in the foreground is using a portable 
grinder for the preparation of an end circumferential 
seam. Other parts, such as drumheads and headers, 
are followed through the main processes of manufac- 
ture. Boxes and headers for water walls are shown 
being extruded and flash welded, the ends being closed 
by spinning. Two examples of these operations are 
shown by illustrations from the film, namely, the pierc- 
ing of a billet in a hydraulic press as an early stage in 
the formation of a header in Fig. 3, and the subsequent 
forging of a header in Fig. 4. The manufacture of 
boiler tubes, superheater tubes and economiser tubes is 
shown from the billet stage to the finished tube bent 
to shape. 

The next section deals with valves and similar parts, 
and is followed by one showing the manufacture of 





certain non-pressure accessories, such as the Babcock 


with the actual fabrication of the boiler and is of" 


and Wilcox Style 28 mechanical stoker and the Type E 
mill for pulverised fuel. The final section of the film 
will probably prove the most instructive to the engineer 
generally, as it deals with a phase of which little is 
normally seen or published, namely, the erection of the 
plant in a power station. The particular station dealt 
with has a very high water-tube boiler with a water- 
coo! furnace, superheater, economiser, etc. The 
handling of the great weight of material involved, for 
the most part at considerable heights and in the con- 
fined spaces imposed by the pre-erected boiler house, is 
@ most instructive process to watch on the screen, even 
though it is necessarily abridged. 

As regards the use of the film, Messrs. Babcock and 
Wilcox are arranging for the film to be shown in various 
parts of Great Britain to members of the power station 
industry and other interested ms. It is avail- 
able for loan to technical schools and other bodies 
by arrangement, and may be had both in the 35 mm. 
and 16 mm. sizes, though it should be noted that the 
smaller film can only be used in projectors which can 
handle a 1,600-ft. spool. The film can, moreover, be 
had on loan from the firm’s offices at Calcutta, Johannes- 
burg and Regent’s Park, New South Wales. These 
versions have, of course, an English commentary, but 
an edition in Spanish has also been prepared and is 
obtainable from the firm’s offices at Buenos Aires and 
Mexico on cg ae which it is not 
necessary to il here, have been made for showi 
the film abroad. . re 





DIAMOND LAPPING WHEEL TEST. 


Some notes on a long test carried out on their 
“Spedia” impregnated diamond lapping wheels 
have been recently made public by Messrs. A. C. 
Wickman, Limited, Coventry, the results of which tests 
are summarised below, as they are rather opposed 
to pre-conceived ideas on the interaction between 
such wheels and tungsten-carbide tools. As is well 
known, tungsten-carbide, the hardest manufactured 
material, was introduced in this country by Messrs. 
Wickman, and is employed largely in the manufacture 
of high-speed cutting tools. Since the fine edge of 
even the hardest cutting tool becomes dull after long 
periods of use on hard materials, it was obviously 
necessary that some means should be found to restore 
the dulled edge to its original condition and the 
“‘ Spedia ” impregnated diamond lapping wheel was 
developed for this purpose. Although the wheel has 
proved in practice to stand up to the usage to which 
it is subjected, and it was not to be expected that 
even tungsten carbide would affect the harder diamond 
elements of the wheel, there has been no definite proof, 
hitherto, that the bonding material would not ultimately 
wear or break down. 

The test referred to above was carried out to deter- 
mine what length of life the “ Spedia”” wheel would 
have under continued abrasive action by tungsten 
carbide. The testing apparatus consisted of a base 
carrying a small motor arranged with its spindle 
vertical and having a belt transmission to a parallel 
vertical spindle on which the wheel to be tested 
was mounted. The wheel was a standard cup wheel 
5 in. in diameter and was arranged with the cup edge, 
which had a diamond-impregnated face 4 in. wide, 
lying upwards. The testing material, which consisted 
of rods of sintered tungsten carbide 4 in. in diameter, 
was carried in a swivelling arm so that the end of the 
rod rested on the cup face of the wheel, the rod being 
loaded with a weight of 5 lb. The wheel was enclosed 
in a circular tank which contained a pad supplied with 
light machine oil, the wheel thus remaining cool. 
The wheel was rotated at 5,000 r.p.m., which corre- 
sponds to a mean linear speed of 5,887-5 ft. per 
minute. At the es of the test it was antici- 
pated that the wheel would show signs of wear when 
3 in. of the tungsten-carbide rod had been lapped 
away. Careful examination of the wheel showed, 
however, no measurable wear at this. stage, and no 
wear appeared, in fact, after 15 in. of the rod had been 
used. It was clearly useless to prolong the test, and 
it was discontinued at this stage. The results establish 
that the resinoid bond employed in the manufacture 
of the wheels is quite stable under continued use 
and that only a light pressure is needed to ensure effec- 
tive lapping. This pressure, namely, 5 lb. on an area 
of 0-1963 sq. in., is equivalent to a pressure of 25-47 Ib. 
per square inch, and, in view of the test results, it would 
seem that it is desirable not to exceed it. The belief 
that, in order to lap a tool cutting edge rapidly, exces- 
sive pressure must be used on diamond-impregnated 
wheels, is not only likely to lead to an unnecessary 
shortening of the wheel life but to affect the inherent 
properties of tungsten carbide. Since the area of a 
tool edge to be lapped will be, in general, less than the 
area of a circle } in. in diameter, it will be evident that 
the pressure used to press the tool on to the wheel should 
be less than 5 Ib. 
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Fic. 2. Moror Drive To SPrINnDle. 


HEXAGON TURRET LATHE. 


Tue hexagon turret lathe, first made in 1897 by 
Messrs. Alfred Herbert, Limited, Coventry, was one 
of the firm’s standard products, the manufacture of 
which had to be discontinued during the war, but this 
machine has now been re-introduced. It will be 
remembered that the lathe is designed for the pro- 
duction of turned and screwed work from the bar, 
box tools being used for turning, large reductions 
in diameter being made in one cut and a burnished 
finish being produced. The new No. 2 hexagon turret 
lathe is illustrated in Figs. 1 to 3 above, and in 
Figs. 4 and 5 opposite, and while, basically, the machine 
has the same lay-out as the original one, new features 
appropriate to the changes in machining technique have 











Fia. 3. 


been embodied. Examples of differences in design are | 
the employment of a two-speed driving motor which | 


enables a range of speeds to be provided to cover all 
operations from high-speed turning with carbide tools 
to screwing high-tensile steel. The maintenance of 
the initial alignment and the durability of the ways of 
the bed are ensured by hardening the surface of the 
ways to 478 to 555 Brinell by the firm’s Flamard 
process, and by their subsequent protection with 
sliding covers. The mounting of the spindle in ball 
and roller bearings also conduces to the maintenance 
of satisfactory alignment. The whole of the electrical 
gear is built into the machine. Two box tools included 
in the standard equipment enable full advantage to 
be taken of negative-rake Ardoloy tools on bar work. 

The general view of the machine given in Fig. 1 





HEADSTOCK AND Hanp Bar-Freepine Gear. 


shows the lay-out quite clearly with the exception of the 
long bar feed, only the hand gear of which is visible on 
the left. The driving motor is not visible in this 
illustration, but is shown in Fig. 2. It develops 7} h.p. 
when employed on any of the eight spindle speeds for 
turning of from 80 r.p.m. to 1,520 r.p.m., and 2 h.p. 
when any of the four screwing speeds of from 20 r.p.m. 
to 71 r.p.m. is being used. The motor is mounted on 
a hinged base for tensioning the belt drive to the 
spindle ; it has a high overload capacity and is amply 
protected against moisture and swarf. The electrical 
equipment is supplied for either two-phase or three- 
phase current at 200 to 550 volts and 50 cycles. As 
will be clear from Fig. 1, the starter, isolating switch 
and fuses are mounted on the left-hand leg of the bed. 
The panel seen below the feed box carries push buttons 
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HEXAGON TURRET LATHE FOR BAR WORK. 


MESSRS. ALFRED HERBERT, LIMITED, COVENTRY. 

















Fie. 5. Rear Diz anp Ram For Screwine Lone Frresox Stays. 


for both the main motor and the cutting-lubricant | speed-change gears are fully in mesh. A self-adjusting 


pump motor, the latter being visible in Figs. 1 and 2. 
The pump is of the centrifugal type and the supply pipe 
travels with the turret. The push-button panel is 
furnished with a red warning light indicating when the 
isolating switch is closed, the object being to draw atten- 
tion to the machine should the motors be inadvertently 
left running for long periods. 

The headstock is seen in detail in Fig. 3. The long 
inclined lever seen at the top is the starting, stopping 
and reversing lever, all speeds being reversible. The 
short lever on the front of the box at the top of the head- 
stock controls the switch effecting the motor change 
from turning speeds to screwing speeds. The speed 
changes within either range are made by the dial and 
lever on the front of the headstock. Any one of four 
pairs of fast and slow speeds is selected by rotating 
the dial, while an instantaneous change from a fast 
speed to a slow@ne, or vice versa, is made by moving 
the lever. This change is made without stopping the 
spindle but the dial is interlocked with the starting and 
reversing lever, which must be moved to its neutral 
position before the dial is operated. The starting 
lever, in turn, cannot be moved before the sliding 


multi-disc brake is applied automatically when the 
starting lever is moved to the neutral position, the 
brake quickly bringing the spindle to rest. All the 
sliding gears are of alloy steel, hardened and ground, 
and all the shafts run in ball bearings. The spindle, 
which has a hardened flange, is mounted in ball and 
roller bearings. .The headstock lubrication is copious 
and complete; a continuous supply of oil being circu- 
lated by a pump driven from the spindle. The oil is 
passed through both magnetic and gauze type filters 
and visual indication that the pump is operating 
effectively is given by the sight glass seen on the top 
of the headstock in Fig. 2. The feed box is visible 
below the headstock in Fig. 3. It is driven from the 
spindle and is protected by an overload slipping clutch. 
Six changes of reversible automatic feed, from 20 cuts 
to 240 cuts per inch, are provided to the turret slide. 
As already stated, the bar-feeding mechanism is not 
shown in full but certain features are visible in Figs. 
2 and 3. The bar stock tube, which has a patented 
wood lining to reduce the noise of the rotating bars to a 





minimum, is carried on two pillars, each of which has 
a projecting side bracket to carry the stock awaiting 





loading. The tube is pivoted on the pillar at the distant 
end while at the end nearest the headstock it is sup- 
ported in a block capable of sliding on a table attached 
to the front pillar, This construction will be evident 
in Fig. 2, where the tube is shown axially in line with 
the headstock spindle, the block being held in place 
firmly by a screw-down clamp. The bar is fed into 
the spindle chuck by a chain carrying a finger, which 
bears on the bar end and projects through a slot in 
the tube. The chain is actuated to traverse the bar 
by the handwheel seen to the left of Fig. 3. This 
arrangement enables the bar to be fed right up to the 
back of the chuck jaws so that there is a minimum of 
waste. When a fresh bar is to be inserted, the clamp 
holding the tube in place is loosened and the block is 
swivelled, in the horizontal plane, along the table 
visible behind the handwheel. T'he open end of the 
tube is now clear of the headstock and the bar can 
be inserted from the control position of the lathe. 
This arrangemént has not only proved to be of great 
convenience to the operator, but also saves space which 
would otherwise be wasted at the end of a line of 
machines, 

The bars are gripped firmly by a 2-in. double-toggle 
chuck mounted directly on the spindle flange and 
actuated by the lever seen on the right in Fig. 3. The 
chuck is adjustable by + in. above and below its 
nominal diameter to allow for variations in the size 
of bars. For round bars from } in. to 2 in. in diameter 
13 hardened conical holders are supplied. They should 
be used for black bars, unhardened holders being 
employed for second-operation work and for bright- 
drawn bars. The hardened conical holders not in use 
are stored in a tray under the machine bed, this tray, 
as shown in Fig. 1, being carried on a hinged arm on the 
right-hand leg so that it can be swung in or out as 
required. The standard tool outfit also includes 
four split supporting bushes which are used at the front 
end of the tube to reduce the whipping effect of bars of 
small diameter which are often not truly straight. 
The bushes provided are suitable for bars 1 in., 1} in., 
1} in., and 14 in.*in diameter, and accommodate either 
round, square or hexagon bars, though, of course, more 
wear is caused by bars of the two last mentioned 
sections. When soft material is being machined the 
edges of square or hexagonal bars may suffer in spite 
of the wood lining of the tube, which may also 
be subject to undue wear. Where such material is 
frequently handled, a holder rotating in needle-roller 
bearings may be fitted at the end of the tube. The 
holder is provided with suitable split supporting bushes 
for square, hexagonal or round bars. The sizes of bars 
which may be supported in this way are limited to a 
maximum of 1} in. in diameter, 14 in. over the flats 
of a hexagon, and 14 in. side of square. 

The hexagonal turret slides on a pair of asymmetric 
ways on the bed, hardened as already mentioned. 
The ways are protected, on the headstock side of 
the turret, by the sliding covers seen to the right 
of Fig. 3, and are cleaned on the other side by felt 
wipers. The front of the turret saddle is formed with 
a lip to divert swarf and cutting lubricant to the sides, 
and protection to the feed shaft is afforded by a cover 
on the left-hand side of the saddle apron as can be seen 
in Fig. 1. The saddle traverse is of one of Messrs. 
Herbert’s normal types; it is controlled by six self- 
selecting trips and dead stops, one to each side of the 
turret, carried on a rotating hexagonal shaft. A 
quick power-traverse motion in either direction reduces 
the work of the operator when the saddle has to be 
moved frequently. At the same time traverse can be 
effected by the large star wheel, seen in front of the 
apron in Fig. 1, when this is desirable. When either the 
automatic feed or the quick power traverse is in use, 
however, the star wheel is disconnected automatically 
from the mechanism and does not rotate, thus ensuring 
safe operation. The rotation of the turret is effected 
manually by a three-armed star wheel situated well 
above the turret tools, and at a convenient height for 
the operator. The setting for length dimensions is 
facilitated by a scale and an adjustable pointer on the 
turret saddle. 

The machine is supplied with a standard outfit of 
tools which cover practically all work within its capa- 
city. Some of the tools are seen in the turret in Fig. 1, 
but it is not proposed to describe them all in detail 
here. Mention may be made, however, of the two 
Chipstream box-tools which are included, as these have 
a considerable effect on production. Before this type 
of tool was introduced it was not practicable to use 
“ Ardoloy ” and other carbide tools in the conventional 
roller box as the high speeds required caused the rollers 
to seize on their pins while the swarf often choked and 
damaged the tool. The rollers in the Chipstream box- 
tool are mounted on needle-roller bearings so that the 
highest practicable speeds can be used without risk of 
seizure. The Ardoloy-tipped tool with chip-control 
groove enables large reductions in diameter to be made 
in one cut, the groove coiling up the turnings and 
diverting them into the machine tray. On completion 
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of the cut the Ardoloy tool can be withdrawn from the 
work to avoid damage to the outting edge and marking 
of the finished work when the turret is retracted. 
Moreover, since the rollers have no front support, the 
Chipstream box-tool can be used to turn work right up 
to a shoulder. A roller-steady turning tool is also 
included ; the knife tool is mounted in an adjustable 
slide and an adjustable stop is provided. The tool can, 
therefore, be set quickly to the required diameter and 
withdrawn, on completion of the cut, so that the work 
is not marked. The roller-steady slides are adjusted 
to the work diameter by screws but they can be released 
and quickly withdrawn without affecting the initial 
adjustment and instantly returned to that adjustment, 
this characteristic enabling the roller-steady box-tool 
to be used for turning diameters on both sides. of a 
collar. A triple tool holder, which normally carries an 
adjustable bar stop, a sensitive centring tool and a 
roller-steady ending tool, virtually provides two addi- 
tional faces to the hexagonal turret. Taper work in 
either direction can be turned with a roller-steady 
taper burner, but this tool is not part of the standard 
equipment. 
he equipment includes a 1}-in. Coventry diehead 
having nine sets of dies to cut threads from } in. to 
1} in. Whitworth or B.S.F. Alternatively, a 1}-in. 
Tangel or Landmatic diehead, or a 1}-in. Coventry 
diehead can be supplied. It is interesting to note, 
however, that with special tools, the machine can be 
adapted for the production of locomotive firebox stays 
which, as is well known, are screwed at both ends with a 
‘thread which must be “ continuous.”- Two forms of 
this special equipment are shown in Figs. 4 and 5, on 
page 273, but it should be noted that these tools were 
mounted, for convenience in photographing, on a 
different machine from that described above. This 
does not, however, affect the representation of the 
tools themselves. Locomotive firebox stays may vary 
considerably in length as well as in diameter. When 
the stays are very short a single diehead can be used 
on the turret to screw the stay over its whole length, 
the thread being afterwards turned eff at the middle 
to give the necessary clearance at that part. 

For stays between 6} in. and 12 in. long, and up to 
1} in. in diameter, a pair of Coventry dieheads is used 
in series, or for stays up to 1} in. in diameter, a pair of 
Tangel, or Landmatic, dieheads is employed. This 
arrangement is shown in Fig. 4, with Tangel dieheads, 
one of which is carried on the turret and the other on a 
bracket attached to another face of the turret. For 
stays from 12 in. to 30 in. long, the two ends are 
serewed simultaneously in a continuous thread, one 
by a diehead mounted on the face of the turret nearest 
the headstock and the other by a diehead carried on an 
adjustable ram mounted in a bracket attached to the 
rear of the turret saddle. This equipment is shown in 
Fig. 5. The face of the turret opposite the ram, and 
necessarily opposite that carrying the first diehead, is 
cut away so that the ram diehead can enter the turret 
when the shorter stays of the range are being cut. The 
centre portion of the stays is afterwards reduced by a 
roller box-tool. If both long and short stay attach- 
ments are required, only three dieheads are needed 
as the front diehead for the long-stay equipment can be 
used as the rear diehead for the short-stay attachment. 





ASLIB CONFERENCES.—Two conferences have been 
arranged for by the Association of Special Libraries and 
Information Bureaux. The first, which is to be held at 
the Royal Institute of British Architects, 66, Portland 
place, London, W.1, on Saturday, April 6, will be con- 
cerned with “The Planning and Equipment of Special 
Libraries.”” At the morning session, from 10.30 a.m. to 
12.30 p.m., the planning and equipment of university 
and college libraries will be dealt with: and at the 
afternoon session, from 2.30 to 4 p.m., the subject will 
be the planning and equipment of libraries in research 
organisations and industrial concerns. It is hoped to 
obtain papers from librarians and architects for each 
session. The fee for the conference, which covers mimeo- 
graphed copies of the papers and lunch and tea is 10s. for 
members of Aslib and the R.I.B.A., and 11. for others. 
The second conference, which will be concerned with 
Industrial Information Services, will be held at the 
City Gas Department, Manchester, on Wednesday, 
May 8. At the morning session, it is hoped to present 
papers on “ What the Industrialist Expects from an 
Industrial Information Service,” and “‘ Organisation of an 
Industrial Information Service.”” The afternoon session 
will be devoted to a general discussion, in the course of 
which Miss E. M. R. Ditmas will make a short statement 
on “How Aslib can help Industrial Services,” and 
Mr. R. Brightman one on “‘ The Proposed Formation of 
a Northern Branch of Aslib.” The accommodation for 
the second conference is limited, and Aslib is anxious 
that those proposing to attend should make application 
for tickets as soon as possible to the general secretary, 
52, Bloomsbury-street, London, W.C.1, from whom 
further information about either conference may be 
obtained. 





BRITISH STANDARD 
SPECIFICATIONS. 


THE following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Manhole Covers and Gully Gratings.—A revised and 
enlarged specification for cast-iron manhole covers and 
road-gully gratings and frames (B.S. No. 497-1945) 
has been prepared and issued primarily for use in 
connection with the programme of post-war building. 
Both manhole covers and gully gratings have been 
specified for three classes of service, namely, heavy 
duty for use in main thoroughfares ; medium duty for 
use on footpaths, verges, carriage drives and the like; 
and light duty for use on domestic premises and else- 
where. With the co-operation of the manufacturers 
represented, it has been possible to include a range of 
non-rocking covers for heavy-duty applications and 
similar covers for medium duty. In doing this, the 
three-point system of support has been adopted and 
the circular type of cover omitted so far as heavy-duty 
applications are concerned. Nevertheless, the cover 
and frame provide a circular opening. A proving test 
is specified on every cover and grating, and this course 
has been adopted rather than a type test because of 
the unavoidable variations in castings. It is consi- 
dered that once the arrangements for carrying out the 
proving tests are made there will be very little increase 
in production time. [Price 3s. 6d., postage iricluded. } 

Radio Components.—Three new specifications in the 
B.S./R.C. series for radio components, prepared by 
the Inter-Service (Communications) Components Tech- 
nical Committee and published on behalf of the Com- 
mittee by the British Standards Institution, have 
recently been issued. These are B.S./R.C.-G2, which 
is a guide on batching and sampling ; B.S./R.C.-S/141.1, 
comprising a test schedule for air-dielectric rotary 
variable capacitors ; and B.S./R.C.-S./165.m, a group 
test specification for miniature relays. The first of 
the three new specifications is published at 9d., and 
the other two at 6d. each. They are additional to the 
24 specifications in this series previously issued. In 
order that those interested in the whole series of the 
I.S.C. Tech. C. specifications for radio components 
for Service equipment may receive them automatically 
immediately they are published, a subscription scheme 
is still available. Particulars may be obtained on 
application to the Publications Department of the 
British Standards Institution. Special binders for 
the specifications can also be obtained, price 4s., or for 
larger and strongers binders, 15s. each. 

Carbon-Steel Bars.—A revision of specification No. 
8.1, covering 35-45-ton carbon-steel bars for machining 
for aircraft purposes has recently been issued in order 
to bring the publication up to date in the light of 
present experience. The new edition, B.S. No. 48.1, 
cancels the previous edition B.S. No. 38.1. The specifi- 
cation covers chemical composition, manufacture and 
mechanical tests. [Price ls., postage included.] 





BOOKS RECEIVED. 


The Transport Situation in Europe. No. 3. December, 
1945. Compiled by the EvROPEAN CENTRAL INLAND 
TRANSPORT ORGANISATION. The Information Section, 
European Central Inland Transport Organisation, 40, 
Grosvenor-square, London, W.1. [Price 5s. net.] 

Patents for Inventions in the Netherlands During the 16th, 
17th and 18th Centuries. With Notes on the Historical 
Development of Technics. By Dipt.-Inc.G. DOORMAN. 
Abridged English Version. Translated by Jou. 
MEIJER. Published by order of the Netherlands 
Patent Board. Martinus Nijhoff N.V., 9 Lange 
Voorhout, The Hague. [Price Guilders 6.30.) 

The British Electrical and Allied Industries Research Asso- 
ciation. Technical Report No. Y/T5. The Transient 
Warming of Rooms. By M. V. GRIFFITH. Offices of the 
Association, 15, Savoy-street, Strand, London, W.C.2. 
[Price 8s. net.] 

Associagao Brasileira de Cimento Portland. A Nocao de 
Coeficiente de Seguranga e o Calculo do Uoncreto Amado 
no EstddiolII. By Ene’. TELEMACO VAN LANGEN- 
DONCK. Associac&éo Brasileira de Cimento Portland, 
S&o Paulo, Brazil. 

Plastics for Electrical and Radio Engineers. By WALTER J. 
TUCKER and R. S. Roperts. The Technical Press 
Limited, “‘ Piccancot,” Gloucester-road, Kingston Hill, 
Surrey. [Price 12s. net. 

The Purification of Water Supplies. By GEORGE BRANSBY- 
WILtiAMs. Second edition revised. Chapman and 
Hall, Limited, 37, Essex-street, Strand, London, 
W.C.2. [Price 7s. 6d. net.] 

The Journal of the Iron and Steel Institute. Volume CL. 
1944. No. II. Editor: K. HEADLAM-MORLEY, 
Secretary. Offices of the Institute, 4, Grosvenor- 
gardens, Westminster, London, S.W.1. 


MARCH 22, 1946, 


PERSONAL. 


— 


Mr. R. P. SLOAN, O.B.E., M.I.E.E., is retiring from the 
board of the North-Eastern Electric Supply « ‘om pany, 
Limited, after the annual general meeting on March 97. 
He has been associated with the company for upwards of 
42 years, and pas served as chairman for the past 25 years, 
He has agreed to continue to act in an advisory capacity, 


Mr. J. B. THomMas, who, as stated on page 34, ante, 
has been made managing director of Messrs. Hadfieldg 
Limited, Sheffield, is now also to be deputy chairman of 
the company. Mr. A. J. Jack, B.Met., has been 
appointed manager of the newly-reorganised London 
office of the company. The firm have also appointed 
Mr. W. H. SALMON, Assoc.Met., the steel foundry super- 
intendent, to be technical sales representative for steel 
castings. 


Mr. FRANK G. BirD has resigned the directorship he 
held in the companies of the Jarvis Industries Group. 


The Minister of War Transport has appointed Mr. 
J. G. Pip@ron, A.M.Inst.C.E., Divisional Road Engineer 
for the South-Western Division in place of the late 
CoLoneL H. T. TUQSBERY. Mr. J. E. Carpet, 
A.M. Inst.C.E., A.M.Inst.Mun. and Cy.E., has been made 
Divisional Road Engineer, North-Midland Division, in 
succession to Mr. A. E. N. Tayuor, B.Sc. (Eng.), 
A.M. Inst.C.E. Mr. Taylor has been transferred to head- 
quarters as Assistant Chief Engineer in place of Mr. FE. s. 
PERRIN who has retired. 


Mr. Epwarp C. Grete, who has held the position of 
chief labour superintendent of the United Steel Com- 
panies, Limited, 17, Westbourne-road, Sheffield, 10, for 
the past 24 years, is resigning the position as from 
March 31 for reasons of health. His successor is Mr. 
DESMOND HALAHAN. Mr. Greig will continue to serve 
the company as labour consultant. 


SQUADRON-LEADER D. W. Crosse. B.Sc. (Eng.) 
(Lond.), A.C.G.1., has joined the board of Messrs. Porn 
and Dunwoody, Limited, Union Works, Bear-gardens. 
Park-street, London, S.E.1, as assistant managing 
director. 


Mr. C. G. G. Boswoop, hitherto secretary and general 
manager, Mr. A. S. GILL and MR. C. E. G. NYE have 
been elected to the board of Messrs. George Cohen, Sons 
and Company, Limited, as special directors. Mr. R. S. 
Ferry has been appointed secretary of the company. 


Mr. Percy P. Levy is joining the board of directors 
of Messrs. H. B. Barnard and Sons, Limited, Glyn-street, 
Vauxhall, London, S.E.11, as from April 1. 


Mr. J. T. DyMment, engineering superintendent of 
Trans-Canada Air Lines, has received the Czowski Gold 
Medal of the Engineering Institute of Canada for his 
paper on “‘ Selection of an Air-Line Airplane.”’ 


Mr. R. N. Foyer has been appointed sales manager to 
Deloro Stellite Limited, Highlands-road, Shirley, Bir- 
mingham. The firm are developing the application of 
Stellite for wear and abrasion-resisting facing. 


Messrs. CRAWFORD AND COMPANY (TOTTENHAM), 
Luarrep, Tower Hill Works, Witney, Oxfordshirc, have 
taken over the production and also the goodwill and 
stock of “‘ Ime ” collets/feed fingers and bushes, hitherto 
made by the IpEAL MACHINE TOOL AND ENGINEERING 
CoMPANY, LIMIreD, 282, Kingsland-road, London, E.8. 
The latter firm will now concentrate on the manufacture 
*of tools and gauges. 


Tue ROCKWELL MACHINE TOOL COMPANY, LIMITED, 
have removed to Clifton House, Euston-road, London, 
N.W.1. (Telephone EUSton 2241.) 


MESSRS. MORRISON, MARSHALL AND HILL have moved 
back to the City from their war-time address at Kingston- 
on-Thames. Their new address is 44-45, Tower-hill, 
London, E.C.3. (Telephone ROYal 1461.) 


Messrs. BURTON, GRIFFITHS AND COMPANY, LIMITED. 
Mackadown-lane, Marston Green, Birmingham, have 
opened a branch office at Gordon House, Carrington- 
street, Nottingham. (Telephone No. 2831, Ext. 1.) 
Mr. G. H. Tay vor is in charge. 


Messrs. A. C. WICKMAN LaowireD, Coventry, have 
been appointed sole agents and engineering representa- 
tives in Great Britain and the rest of the world, with 
the exception of the United States, Canada and the 
South American Republics, for the Delancey contour- 
grinding machine designed and manufactured by the 
DELANCEY TOOL AND ENGINEERING WORKS, LIMITED, 
Delancey-street, London, N.W.1. 


The London office of BLACKBURN AIRCRAFT, LIMITED, 
has been removed from Norfolk-street, Strand, to 11, 
Upper Grosvenor-street, London, W.T (Telephone : 
GROsvenor 3813.) 


The name of BRITISH CONWAY SHOVELS, LIMITED, 
Taffs Well, Cardiff, Has been changed to B.C.S. (ENGI- 





NEERS AND CONTRACTORS), LIMITED. 








MARCH 22, 1946. 


NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 


Scottish Steel.—Some anxiety has been felt this week 
about coal supplies. Makers have only a day or two’s 
reserve Supply, and managements are perturbed about 
next week’s position at the works, all of which are carrying 
heavy orders for home and export. Inquiries show, 
powever, that coal suppliers will be able to maintain, 
substantially, the current scale of production; the 
Ministry of Fuel is reasonably confident that no material 
limitation of steel production need be envisaged. An 
appeal from London has been made to see if any assigt- 
ance could be given to South Wales, as reports from the 
latter quarter indicate a critical shortage of certain steel- 
works’ fuels. Plates and sections gre needed in heavy 
quantities for the shipyards, and the re-transfer back to 
Scotland of orders diverted to English makers during the 
complete stoppage at Hallside is accentuating the pres- 
sure on the makers. Sheets are still being taken up in 
record quantities, and buyers are anxious to negotiate 
for deliveries in Periods 3 and 4. these being the earliest 
dates which most Scottish makers are in a position to 
promise. The shortage of good heavy scrap continues, 
but other varieties are available in sufficient quantities 
to keep steelmakers working freely. 

Scottish Coal.—Supplies are very short, the cold spell 
having increased the consumption of coal at gasworks 
and electric power stations, and stimulated consumption 
in registered premises. The output, however, is a little 
steadier. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Iron and steel outputs are exten- 
sively sold and both home and export buyers are anxious 
to make purchases for delivery over periods this year, but 
sellers hesitate to add to their heavy commitments and 
the volume of new business passing is only moderate. 
The total tonnage output is maintained at a high level 
and hopes of some increase in production are encouraged 
by the prospects of rather better deliveries of fuel, the 
shortage of which has been a major obstacle to the in- 
creased make of semi-finished and finished commodities. 
Native ironstone continues in ample supply, but imports 
of high-grade foreign ore are on a disappointing scale and 


the scarcity of skilled labour is still an impediment to 
greater activity at iron and steel producing plants. Maxi- 
mum supplies of semi-finished steel are required for the 
re-rolling mills, Which are working at as near the limit of 


capacity as conditions permit. Producers of finished com- 
modities have as much work in hand as they can deal with. 


Foundry and Basic Iron.—The demand for larger 
supplies of high-phosphorus pig-iron for the light-casting 
foundries is intense. The output of Tees-side blast- 
furnaces is still light and unlikely to expand, but deliv- 
eries of foundry brands from other producing areas are 
considerable and likely to increase. The make of basic 
iron is moving promptly into use in the producers’ own 
consuming departments: 

Hematite, Low-Phosphorus and Refined Iron. — The 
make of East Coast hematite is sufficient for the actual 
needs of home users, but merchants are complaining that 
their inability to secure export licences is holding up 
extensive business with overseas customers. Specifica- 
tions for low- and medium-phosphorus grades of iron 
practically absorb the outputs and the make of refined 
qualities is only sufficient for current requirements. 

Manufactured Iron and Steel.—Satisfactory distri- 
bution of semi-finished iron is reported, but deliveries 
of steel semies are not sufficient for the heavy demands 
of the re-rollers. In particular, shortage of steel billets 
still prevents the maximum output from béing obtained 
from some mills. Finished-iron firms are turning out 
increasing tonnage and have good bookings, while the 
demand for finished-steel commodities is overwhelming. 
Black and galvanised-sheet outputs are fully sold over 
the next six months, makers of plates, sections, rails, 
chairs, crossings and other railway requisities are busily 
occupied and have good contract books ; while producers 
of pit props, hes and roofings, and all types of colliery 
equipment, have as much work as they can handle. 

Scrap.—The deliveries of iron and steel scrap to the 
foundries and steelworks is large and there is a continued 
brisk demand for all available parcels of the better grades 
of material. 








GOVERNMENT Factortgs.—A farther 30 Government 
factories have been allocated by the Board of Trade 
to industrial firms in recent weeks. They represent an 
area of about 4$ million sq. ft., and when in full produc- 


tion will provide employment for up to 20,000 persons. 


In all, 205 Government factories, having an area of about 
51 million sq. ft., have now been allotted to private 
industry, or to use by the Government for training and 
research centres, disposal depots, or other purposes. 
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NOTES FROM THE SOUTH-WEST. 


CarRpDiIFF, Wednesday. 


The Welsh Coal Trade.—The reasons why the miners 
might be prepared to allow German prisoners to work 
in the British mines while objection was raised to Poles 
who wished to remain in this country, were given last 
week by Mr. Arthur Horner, President of the South Wales 
area of the National Union of Miners. M-. Horner, 
speaking of the Poles, said that as mechanisation 
increased in the mines fewer miners would be necessary, 
and it would be unwise for them to be consenting parties 
to any emergency arrangement which might lead. to mass 
unemployment. Of the use of German prisoners, he said 
that searching investigations would have to be made 
before they were employed in the mines. They would 
have to be paid trade-union rates, but there would be the 
advantage that their number could be reduced and the 
fear of anemployment among British miners would not 
arise. Outlining ways by which extra output could be 
obtained, he suggested that existing manpower should 
be given more food and that more consumer goods should 
be sent to the mining areas, at the same time providing 
a better holiday system and a five-day working week. 
Th roduction of mining machinery and equipment 
should be expedited. Output in the coalfield has 
continued to decline, although manpower has shown 
improvement. During the week ended March 2, output, 
at 476,948 tons, was 87 tons below the previous week’s 
figure, while manpower rose by 74 to 107,708. Conditions 
were difficult on the Welsh steam-coal market throughout 
the week as supplies of all descriptions were scarce for 
delivery over some little time, while the demand, especially 
on home account, was briskly maintained. Exports were 
curtailed owing to the overriding needs of the inland 
trade, and shipments continued to be confined to the 
very poorest grades. Bunkers were also difficult to 
secure. All the large descriptions were well placed with 
forward ouflets, and with an active demand were,very 
firm in tone, while the sized and bituminous smalls were 
scarce and remained strong. As has been the case for 
some time, some inferior dry steams were available for 
prompt delivery, but cokes and patent fuel were difficult 
to obtain. 

Swansea Steel-Sheet Industry.—The report issued by the 
Incorporated Swansea Exchange states that, last week, 
the tin-plate market had a firm tone although the 
volume of business transacted showed a slight reduction, 
as compared with the previous week, as makers had little 
to sell for the current quarter. The restrictions and 
difficulties of the export market continued to limit 
business and only a very moderate number of orders were 
booked. Steel sheets continue to be in demand, more 
particularly the thinner gauges, and orders are very 
difficult to place owing to the congested state of makers’ 
order books. Iron and steel scrap is in good demand. 
and consumers, who represent the large steelmaking 
firms of the area, are eager buyers of the heavier and 
better qualities. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Railway projects in this country 
and abroad are accounting for a good deal of activity at 
Sheffield steelworks. The export of steel is increasing 
rapidly ; exports in 1945 exceeded those of 1937 in 
comparable periods, and those of 1946, so far, are in 
excess of those of last year. Shipments to South America 
and Palestine are considerable, and there is a growing 
volume of orders from India. Gradually, the labour 
situation is improving, but there is still a scarcity of 
skilled labour in spite of some releases of skilled men 
under Class B releases from the Forces.. The shortage of 
skilled men continues to retard deliveries to consuming 
industries of sheets and bars. The light rolling mills need 
more skilled labour to permit of the working of additional, 
shifts. The virtual absence of Government orders has 
provided problems in those works which, during the war 
years, used 50 per cent. of their steel production on Admir- 
alty orders. Now, all that steel is being used in the manu- 
facture of peate-time products. Marked progress is being 
made in expanding business in stainless steels ; advantage 
is being taken of the absence of German competition, 
which was considerable in pre-war days. Special and alloy 
steels employed in the manufacture of motor-cars are in 
great request. 

South Yorkshire Coal Trade.—The coal situation does 
not improve ; all users have to make shift with restricted 
supplies. The curtailment of coke production, due to 
limited allocations of coking coal, has necessitated reduced 
distribution of coke-oven gas, which plays a large part 
in industrial activities. Railways are not able to get all 
the coal they require to keep their stocks up to the normal 
level. House coal is still very scarce, and the demand 
for gas coal is far in excess of the supply. Export 
business has to be confined to shipments of outcrop coal 
under Government direction. Bunkering business is 
well maintained and would expand if there were adequate 
supplies. 


NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editer not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, March 23, 2.30 p.m., Civic Centre, 
Southampton. Thomas Lowe Gray Lecture on ‘‘ Turbo- 
Electric Ship Propulsion,” by Mr. G. O. Watson. North- 
Western Administration and Production Group: Thurs- 
day, March 28, 6.45 p.m., Engineers’ Club, Manchester. 
“ Welding Electrodes,” by Mr. I. C. Fitch. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Lincoln Section: 
Saturday, March 23, 2.45 p.m., Technical College, Lin- 
coln. “ Jobbing Iron Foundries,” by Mr. A. E. McRae 
Smith. Bristol Branch: Saturday, March 23, 7 p.m., 
Merchant Venturers’ College, Bristol. ‘“‘ The Foundry,” 
by Mr. W. McCormick. Sheffield Branch: Monday, 
March 25, 7 p.m., Royal Victoria Hotel, Sheffield. ‘‘ Pre- 
cision Casting by the Lost-Wax Method,” by Mr.’ A. 
Dunlop. Birmingham Branch: Wednesday, March 27, 
7.30 p.m., James Watt Institute, Birmingham. ‘‘ Mass 
Production of Small Steel Castings,” by Mr. W. H. 
Bamford. London Branch: Wednesday, March 27, 
7.30 p.m., Charing Cross Hotel, W.C.2. “‘ Education and 
Recruitment of Foundrymen,” by Dr. D. H. Ingall. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
March 25, 5.30 p.m., Victotia-embankment, W.C.2. 
Discussion on “‘ Continuous Electro-Tinning of Steel 
Strip,” opened by Mr. C. Frenkel and. “‘ Electrical Equip- 
ment for Continuous Strip Electro-Tinning Lines,” opened 
by . P. F. Grove. North-Eastern Centre: Monday, 

25, 6.15 p.m., Neville Hall, Newcastle-upon-Tyne. 
“ Radiant Dielectric and Eddy-Current Heating,” by 
Messrs. J. L. C. Connell, O. W. Humphreys and J. L. 
Rycroft. Institution: Radiolocation Conference. Vic- 
toria-embankment, W.C.2. Tuesday, March 26, 5.30 p.m. 
*‘ Evolution of Radiolocation,” by Sir Robert Watson 
Watt, F.R.S. Conference continued on Wednesday, 
Thursday and Friday, March 27, 28 and 29, at 9.30 a.m., 
2.30 p.m. and 6.15 p.m., daily. Scottish Centre : Tuesday, 
March 26, 6.15 p.m., Royal Technical College, Glasgow. 
** Electrical Installation Work,” by Mr. W. R. Watson. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 
26, 5.30 p.m., Great George-street, S.W.1. ‘‘ Causeways 
Closing the Eastern Entrances to Scapa Flow,” by Mr. 
J. A. Seath. Birmingham Students’ Section : Thursday, 
March 28, 6 p.m., 95, New-street, Birmingham. “ Sewage 
Disposal Works,” by Mr. E. A. Peat. Yorkshire Associa- 
tion: Friday, March 29, 7 p.m., Royal Victoria Hotel, 
Sheffield. ‘‘ Street Design and Three Dimensional Plan- 
ning,” by Mr. J. 8. Allen. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, March 
26, 5.30 p.m,, 85, The Minories, E.C.3. ‘“‘ Oil Engine 
Dynamics for Opposed-Piston Engines,” by Dr. W. Ker 
Wilson. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, March 26, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. “ Reconversion of Engineering and 
Shipbuilding Workshops,” by Dr. H. Orenstein. 

INSTITUTE OF FUEL.—North-W estern Section : Wednes- 
day, March 27, 2.30 p.m., Engineers’ Club, Manchester. 
“‘ Inefficiency,” by Mr. Oliver Lyle. And at Scottish 
Section: Friday, March 29, 5.45 p.m., Royal Technical 
College, Glasgow. Midland Section : Thursday, March 28, 
2.30 p.m., James Watt Institute, Birmingham. “ Waste 
Heat Recovery in Glass Industry,” by Mr. W. A. 
Moorshead. e 

RoyaL Unirep SERVICE INSTITUTION.—Wednesday, 
March 27, 3 p.m., Whitehall, S.W.1. “ Science and the 
Services,” by Professor Sir H. T. Tizard, F.R.S. (Post- 
poned from March 7.) 

ROYAL METEOROLOGICAL SOCIETY.—Wednesday, March 
27, 5 p.m., 49, Cromwell-road, S.W.7. “‘ Phenological 
Observations in the British Isles,’’ by Major H. C. Gunton. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, March 27, 6 p.m., Institution of Mechanical Engin- 
eers, Storey’s-gate, S.W.1. Annual meeting. The Sir 
Seymour Biscoe Tritton Lecture. 

INSTITUTE OF WELDING.—Wednesday, March 27, 
6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. “ Plate Edge Preparation for Welding,” 
by Messrs. E. 8. Semper and L. J. Hancock. 

ROYAL AERONAUTICAL SocreTy.—Thursday, March 28, 
6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. “‘ Electrical Measurement of Strain,” 
by Dr. S.C. Redshaw. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
March 28, 6 p.m., 13, Upper Belgrave-street, S.W.1. 
“ Draft Code of Practice for Structural Use of Steel in 
Buildings,” by Mr. John Mason. A 

ASSOCIATION FOR SCIENTIFIC PHOTOGRAPHY.—Thurs- 
day, March 28, 6.30 p.m., Caxton Hall, 8.W.1. “To- 
wards Atomic Photography,” by Mr. C. W. Bunn. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, March 





29, 6.30 p.m., 39, Victoria-street, S.W.1. “‘ Salvage,” 
| by Commander K. W. Willans. 
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ENGINEERING. 


35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 


gmilar title. 
Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 


TEMp.ie Bak 3663 and 3664. 

All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 

Accounts are payable to ‘“ ENGINEERING,” Ltd. 
(Qheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 











SUBSCRIPTIONS. 


“ENGINEERING” may be ordered: from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .................... £3 5 0 
For Canada— 
Thin paper copies ........ £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies ................ £3 3 0 
Thick paper copies ............ £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 





ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the The are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classi under the 

i of “Appointments Open,” “ Situations 
Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advergfisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME FoR RECEIPT oF ADVERTISEMENTS. 


Classified advertisements intended for insertion in 

the padi week’s issue must be received not later 
first post Wednesday. 

wr Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proj will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years 
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The Index to Vol. 160 of ENGINEERING 
(July-December, 1945) is now ready and will 
be sent to any reader, without charge and 
Postage paid, on application being made to the 
Publisher, In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 
8pplications. 
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EMERGENCY LEGISLATION 
AND INDUSTRY 


TxHOsE who are at present faced with the difficult 
task of administering the engineering industry of 
this country would do well from time to time to 
study the Official Reports of the debates in Parlia- 
ment, which are familiarly known as Hansard. 
This is a task which, we admit, demands patience, 
since all the speeches are reported verbatim. It is 
therefore necessary to work carefully through an 
intolerable mass of verbiage, in order to uncover the 
matters which are of real importance. With this 
proviso, we recommend a study of the proceedings 
in the debate which took place late on the evening 
of Monday, February 25, and of the similar debates 
which were held on Wednesday, February 27, and 
Thursday, February 28. The basic subject on 
all three occasions was the regulations which the 
Government has made under the Supplies and 
Services (Transitional Powers) Act, 1945; and to 
understand their importance it is necessary to say 
a word about Parliamentary procedure. 

Many Acts at the present time (some think too 
many) contain a clause which permits the Minister 
charged with their administration to make such 
orders, rules or regulations as are necessary for 

carrying out their provisions. These orders, rules 
or regulations then have the same force “‘as if 
enacted in this Act.”” The advantages claimed for 
this procedure are that it avoids overloading the Act 
itself with a mass of detail; and that it facilitates 
any amendment of this detail which experience 
shows to be desirable. It, however, so obviously 
possesses the drawback that it may deprive Parlia- 
ment of its sovereign powers that it is generally 
stipulated that any orders made under a particular 
Act shall be “laid upon the table ” of the House ; 
and shall not come into force until after the expira- 
tion of a specified period, often forty days. During 
this “‘ quarantine ” period the order may be annulled 
by a prayer or resolution. To take advantage of 
this opening, however, is not easy, since it demands, 
in the first place, watchfulness sufficient to ascertain 
that the order has been laid and, in the second place, 
@ case strong enough to overcome the inherent 





reluctance of Ministers to retrace their steps. 





Nevertheless, the debates to which we have drawn 
attention show that certain members of the House 


65 | of Commons are not wanting in vigilance ; and that, 


though it was perhaps inevitable that their efforts 
should be in vain, they performed the useful service 
of bringing matters to light which it is important 
should not be too deeply concealed at the present 
time. 

Returning to the subject of the debates, the Sup- 
plies and Services (Transitional Powers) Act 
empowers regulations to be made, inter alia, “to 
facilitate the readjustment of industry and com- 
merce to the requirement of the community in 
time of peace.” A series of these regulations, 
which had been ambodied in an Order in Council, 
covered, as Mr. David Eccles, M.P., pointed out, the 
entire industry and trade of the country and left 
hardly any of their activities untouched. Among 
them, for instance, is one empowering the President 
of the Board of Trade, or other petent Minister, 
to regulate or prohibit the production, treatment, 
storage, movement, transport, distribution, acquisi- 
tion or consumption of articles of any description, 
and, in particular, to control the prices at which 
such articles may be sold. Another enables him 
to give directions for the employment of such 
classes or persons as may be specified, while, by a 
third, the Minister of Labour, or any National 
Service officer, is authorised to direct any person-to 
perform such services as in the opinion of the Minister 
he is capable of performing. A fourth enables the 
“competent authority” to transfer all the shares 
in a company to nominees, while by a fifth, the 
Minister of War Transport may prohibit anyone 
from carrying goods in his own motor lorry for a 
distance of more than 60 miles. A sixth gives the 
President of the Board of Trade power for a mini- 
mum of five years to prohibit the carrying on of any 
trade or business which he may specify. These 
are only examples, not a complete tally, of the 
ground covered by this far-reaching document. 

It is, therefore, pertinent to ask whether the 
circumstances of to-day, difficult as they are, are so 
difficult as to justify the grant of these widespread 
powers, for, if the words forming the regulations 
are given their common meanings, it is clear that an 
industrial enterprise might be directed to employ 
only trade-union labour. It would also be possible, 
as was cynically pointed out in the debate, to 
transfer all the shares in a company to nominees, 
and thus achieve nationalisation by a stroke of the 
pen without any expenditure of Parliamentary time 
or cost to the country for compensation. As the 
title of the Act implies, an attempt is now being 
made to utilise the powers obtained for the efficient 
waging of war for the very different purposes of 
peace. It may be wondered, however, whether 
Parliament, in deciding quite rightly that controls 
should not be immediately abrogated, realised to 
what extent industry could be shackled at a time 
when it should be enjoying the fullest freedom. 

The common and pusillanimous reply of minis- 
terial spokesmen to criticisms of a particular restric- 
tion is that it is not intended to use it, but that it is 
essential to possess the power to do so in case of 
necessity. The Minister of Transport is therefore 
to be congratulated on being courageous enough to 
state that he intends to apply the regulations govern- 
ing motor transport and on supporting his statement 
by a number of figures regarding the position in that 
industry. Such frankness at least enables us to 
know where we stand. On the other hand, the Par- 
liamentary Secretary to the Board of Trade, after 
contending that delegated legislation was something 
which the Government could not do without at the 
present time, thought that members should have 
sufficient common sense to believe that the powers 
thus granted would only be used with wisdom. He 
admitted that though certain powers, especially 
those relating to the direction of labour had not 
been exercised by the Board of Trade they might 
want toenforcethem. He did not, however, explain 
why if these and other powers were only hypothetic- 
ally essential it was necessary to ask for them at all. 
In the end, of course, the various prayers for the 
annulment of this Order were defeated and the 
Government have therefore obtained powers which 
they would be wise to exercise, if they exercise them 
at all, with mercy and with caution. 





278 








This is the more necessary since, as Sir Arnold 
Gridley pointed out in the course of the debate, 
business men, in their attempts to get concerns going 
again, are hampered by a sense of frustration. 
Everywhere, he said, was heard the question ‘‘ What 
is the use of making an effort when the Government 
are continually interfering’ and when requests to 
be allowed to do this or that are countered by a 
negative answer. Yet it is universally agreed that 
industry must be quickly run up to speed again 
under peace-time conditions if the present critical 
situation is to be resolved. Indeed, the Prime Minis- 
ter, following the example of his predecessor after 
Dunkirk, has found it necessary to broadcast an 
appeal to the country to give its services fully and 
continuously in order that improvement may be 
brought about before it is too late. In particular, it is 
important to note, Mr. Attlee asked both employers 
and employed to forgo the restrictive customs 
which flourished fn the days of mass unemployment 
and instead to collaborate both for expansion and 
efficiency. He added that the machinery which was 
established for this purpose during the war must 
cease to be regarded by either side as a temporary 
expedient, but must rather be looked upon as a per- 
manent basis of industrial relations. What is 
perhaps more important is that he admitted that 
the many controls which foster waste and restrain 
enterprise are in need of early overhaul and that our 
first objective must be to secure increased production. 

It is to be hoped that due notice will be taken 
of this appeal and that that notice will be followed 
without delay by well-organised action. It must 
be pointed out, however, that industry is now tri- 
partite and that though the Prime Minister’s words 
were addressed to two members of the triumvirate, 
steps must also be taken to secure the full collabora- 
tion of the third. Human nature being what it is, 
employers and employed may find it difficult to 
settle their differences before matters have become 
even worse than they are at present. It would be 
little short of disastrous were that to occur. [If it is 
to be prevented, therefore, the Government must 
cease to play a purely restrictive role and must 
become an active partner in taking such action as 
is necessary to bring about an improvement. Indeed, 
it is playing so large a part in industry that it must 
now do something more than merely exhort its 
partners to further effort. Control in the broadest 
sense cannot, of course, be abandoned overnight, 
and it would be unwise to take such action even if 
it were possible. It should, however, be confined 
without delay to matters of broad policy and the 
present system of interfering in the smallest details 
should be abrogated at once. It is of the utmost 
importance that the goodwill of industry should be 
secured, but that will be difficult while the present 
state of frustration exists. That frustration will 
only disappear when industrialists realise that the 
Government regards them as partners and not as 
opponents. In particular, politicians should resist 
the temptation, in Mr. Lyttelton’s words, to indulge 
in the sport of imagining that everyone who does 
not share their views is a racketeer and a plutocrat. 
At any time such an attitude would be bad psycho- 
logy : now it is highly dangerous. 

At the same time, it is essential that the other 
two parties to the contract should exhibit a spirit 
of greater reasonableness than is always evident. 
Both sides will have to give up something to achieve 
the compromise which is necessary and both must 
determine to operate that compromise with all the 
energy at their command. This will necessitate the 
invocation of that team spirit which is at present 
too often lacking. For instance, it is difficult to 
understand why the General Council of the Trades 
Union Congress should object to the discussion on 
a three-party platform of the many problems that 
will arise or Why some employers should find it so 
hard to resist the temptation to belittle the efforts 
that are being made, owing to the source from which 
these efforts emanate. The statement made in 
the House of Commons this week by the Minister 
of Labour to the effect that at the moment over 
10,000 ex-officers were registered as unemployed 
by the Appointments Board is sufficient indication 
that there is too much friction in the machine and 
is a call to all concerned to make every effort to 
remove it without delay. 
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THE RAILWAY POSITION. 


THE question of nationalisation naturally figured, 
this year, as an important item in the accounts of 
the positions and prospects of the main-line railway 
companies, presented to the proprietors by the 
chairmen at the annual general meetings. The 
Government has announced that it proposes “ to 
bring under national ownership railways, canals and 
long-distance road haulage services.” The reason 
for this decision appears to be purely doctrinaire, 
and, apart from general, and unwise, reflections on 
the inefficiency of private enterprise, no case has 
been made to show that nationalisation of the rail- 
ways will carry with it any benefit to the country. 
Speaking at Toronto, Mr. Herbert Morrison said 
“it is up to the nationalisers to prove their case 
that there will be public advantage by nationalisa- 
tion. It is no less up to the anti-nationalisers to 
prove their case that the public interest can best be 
served by private ownership. Let the argument 
be directed to the merits and let the test be the 
public interest.” These are admirable sentiments, 
but there is no indication that any impartial inquiry 
is to be directed to the examination of the two 
points of view, and the general question has been 
pre-judged by the definite announcement that 
nationalisation is to proceed. 

The absence of any considerations “ directed to 
the merits” from Government policy has been 
clearly exemplified by the procedure which has 
been followed in connection with civil air transport. 
During the war, internal air services were operated 
on behalf of the Government by the Railway 
Associated Air Companies, through an organisation 
known as the Associated Airways Joint Committee. 
Towards the end of the war, the Coalition Govern- 
ment asked the railway companies to put forward 
proposals for a permanent organisation and a scheme 
was drawn up for a company, largely financed by 
the railways, to operate an air network within the 
United Kingdom and connecting to the main 
European centres. This scheme was accepted, but 
has been abandoned by the present Government, 
who propose to set up a State organisation. This 
move was not accompanied by any “argument 
directed to the merits,” but was based entirely on 
a general belief in the virtue of State ownership. 
Pending the formation of the new organisation, the 
services are still being operated by the Associated 
Airways Joint Committee. 

There is an aspect of this air-service matter which 
has important bearing on the whole question of 
railway nationalisation. It has been suggested by 
the Government that as the services concerned have 
passed through the development period and are now 
fully established, they should be taken over on the 
basis of the physical assets alone. This is justly 
objected to by the railway companies, which 
naturally lost money in the early stages of the new 
enterprise. If they are to be deprived of the 
benefits to be obtained from their pioneer work, 
they may at least claim that they should be paid 
for it. As no information of any kind has been 
given about the intentions of the Government in 
connection with the nationalisation of the main-line 
railways, the financial basis cannot be discussed, 
but this question of allowance for development costs 
is likely to arise in an acute form. In the meantime, 
there is a general consideration which may usefully 
be kept in mind. Even the present Government 
has realised that by far the larger part of the 
industrial and commercial activity of the country 
must remain in private hands, and the enterprise 
and pioneering effort which will be necessary if the 
position which is aimed at is to be attained will 
not be encouraged by a policy under which a private 
investor will never know if the fruits of pioneering 
efforts are liable to be taken over without compen- 
sation for the cost of the ground work. 

In spite of their unknown future, there is no 
indication that the railways propose to adopt a 
waiting policy, and extensive programmes of new 
construction have been put in hand or are projected. 
These cover both new rolling stock and pe’ nt 
works. In view of present conditions in the building 
and civil-engineering industries, it seems probable 
that this year will see greater progress made with 
rolling stock than with new works, although even 
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with the former it is not likely that present shortages 
will be made up. Examples of projected works ar 
furnished by the intention of the London Midlang 
and Scottish Railway to modernise Lime-streg 
and Exchange stations, Liverpool; Victoria ang 
Exchange stations, Manchester; Central station, 
Barrow; Coventry station; and Bolton-stree 
station, Bury. The Great Western Company pro. 
pose to carry out much work in South Wales. 
The major project, for which Sir William Halcrow 
and Partners are acting as consulting engincers, jg 
the widering of the Commercial Dry Dock at 

to 80 ft. New transit sheds are to be built at Ney. 
port, Cardiff and Port Talbot. A number of stations 
are to be reconstructed and remodelled. For their 
Fishguard and Rosslare shipping service, the Great 
Western Company have placed orders for two new 
vessels, and the North Eastern Company haye 
placed contracts for a new train-ferry vessel for 
the Harwich-Zeebrugge route and a new passenger 
vessel for the service between Harwich and the 
Hook of Holland. 

Two important railway-electrification schemes 
which were held up by the war appear likely to be 
proceeded with with little further delay. High 
priority for labour and materials has been promised 
for the Great Western electrification between 
North Acton and Ruislip, and the same assistance 
is hoped for for the Liverpool-street-Shenfield 
electrification. At the London and North Eastern 
meeting, it was stated that with adequate priority 
this work could be completed in two years. An idea 
of the present rolling-stock position is given by the 
information that the North Eastern Company had 
1,583 vehicles completely destroyed by enemy 
action and 9,120 da Corresponding figures 
were not given for the other railways and it may 
be that, in view of its geographical position, this 
company received more than its share of damage, 
It suffered particularly in the closing months of 
the war, and one in every seven of the rockets 
which reached this country fell on, or very near, 
North Eastern property. The company also had 
the doubtful distinction of receiving the first fiying 
bomb, which fell on the Colborn-road bridge, between 
Bethnal Green and Stratford. 

In the difficult position in which they find them- 
selves, the railway companies have departed from 
their pre-war practice of building all, or practically 
all, their rolling stock in their own workshops, and 
large orders have been placed with outside firms. 
The extent of these appears to have been deter- 
mined, not by railway requirements, but by the 
capacity of locomotive manufacturers to supply the 
home market. A considerable part of their output 
is earmarked for export. This matter of outside 
orders was referted to only in general terms at some 
of the meetings, but it was announced that the 
first of the 300 locomotives of the medium mixed- 
traffic type, for which orders have been placed by 
the London and North Eastern Company, will be 
in operatfon this month. 

The question of the efficiency with which British 
railways are operated appears to have been answered 
completely by their performance during the war 
under conditions of depleted staffs and inade- 
quate supplies. Many figures have been published 
dealing with this matter, but some information 
given at the North Eastern meeting may be quoted 
for its bearing on a question not directly concerned 
with the war. In the year 1945, the number of 
loaded-wagon miles was 1,264,000,000. This was 
an increase of 21 per cent. over the year immediately 
preceding the war. The number of empty wagon 
miles was 471,000,000, showing a decrease of 
109,000,000 on pre-war figures. This effect is 
attributed to the fact that privately-owned wagons 
and railway-owned wagons were operated as 4 
common fleet and private wagons were not returned 
empty to their owners’ yards, as was necessary 
when they were confined to the specific service for 
which they were built. 

Some final figures bearing on the present efficiency 
of the railways may be given. They refer to the 
Great Western, but are of the same order for the 
other companies. Railway rates and charges have 
risen 16% per cent. during the war; wages have 
incteased by 57 per cent. ; and the cost of coal by 
123 per cent. 
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NOTES. 


H.M. Argorarr CARRIER “ EaGue.”’ 


Tue latest and largest aircraft carrier built for 
the Royal Navy, H.M.S. Eagle, was launched on 
h 19 from the Belfast shipyard of Messrs. 
Harland and Wolff, Limited, the naming ceremony 
being performed by Her Royal Highness the 
Princess Elizabeth. The occasion was marked by 
, return of full peace-time practice in the matter 
of important launches, the distinguished company 
nt including Earl Granville, the Governor of 
Northern Ireland, who was accompanied by the 
Countess Granville, the Prime Minister, Sir Basil 
Brooke, and many members of the Government. 
H.MS. Eagle is the seventh aircraft carrier to be 
puilt at the Belfast yard, and, it is stated, will be 
one of the most powerful fighting units in any 
navy. Her to and dimensions have not been 
disclosed, but she will be able to operate the largest 
and heaviest types of navalgaircraft. Welding has 
been used in the hull construction to an even greater 
extent than in previous aircraft carriers and other 
large naval vessels, and various structural modi- 
fications have been made in the design as the result 
of experience with earlier carriers. The ship is to 
be propelled by four-shaft geared turbines, steam 
being supplied by oil-fired water-tube boilers. 
Turbine-driven and Diesel-driven electrical gener- 
ating plant is provided, particular attention being 
given to the disposal of this and other machinery, 
and fuel, in the light of the records of action damage, 
especially from the carriers engaged in the Mediter- 
ranean and Pacific campaigns. 


Tue Heicoprer Socrery or GREAT BrivTarn. 


The first luncheon of the Helicopter Society of 
Great Britain was held on Saturday, March 16, 
at the Waldorf Hotel, London, W.C.2, the chair 
being taken by the President, Group Captain the 
Hon. Max Aitken, M.P. The principal guest was 
Sir William P. Hildred, who has been Director- 
General of Civil Aviation for the past five years and 
is leaving shortly for Montreal to take up his recent 
appointment as Director-General of the Inter- 
national Air rt Association. At the annual 
meeting which followed the luncheon, the secretary, 
Mr. R. W. Allott, M.A., presented a report of the 
activities and progress of the Society since its 
formation in July of last year. The membership, 
he said, was now 110 ; not a large total numerically, 
but a considerable achievement in such a short 
space of time. The helicopter type of aircraft was 
receiving an increasing amount of attention in this 
country, as elsewhere, and was becoming recognised 
as a type possessing manifold peaceful uses—for 
example, crop dusting with insecticides, the possi- 
bilities of which had induced the Essex Farmers’ 
Union to seek membership of the Society. Arrange- 
ments were well advanced for the formation of local 
branches of the Society in various districts and it 
was hoped to provide facilities for those members 
who had not flown in helicopters to do so. The 
Hon. Max Aitken, M.P., was re-elected President 
for a second year of office, and Dr. A. P. Thurston, 
M.B.E., as vice-president. Mr. R. W. Allott con- 
tinues to act as honorary secretary, his address 
being 25, Taptonville-road, Sheffield, 10. 


Tae Royat Socrery. 


Among the candidates recommended by the 
Council of the Royal Society for election as Fellows 
of the Society, at the annual meeting held on 
March 21, were the following: Mr. H. J. Emeleus, 
Reader in inorganic chemistry at Cambridge Univer: 
sity, and distinguished for his researches on the 
compounds of silicon and fluorine; Dr. R. A. 
Frazer, of the National Physical Laboratory, who is 
distinguished for his work on aeronautics, particu- 
larly on problems of flutter, in which he has com- 
bined mathematical work with experimental skill 
and ingenuity; Sir Claude Dixon Gibb, C.B.E., 
M.I.Mech.E., Director General of Armoured Fighting 
Vehicles and chief engineer and joint managing 
director of Messrs. C. A. Parsons and Company, 
Limited, Newcastle-upon-Tyne, who has won recog- 
nition for original work in research and design and 


in connection with steam turbines and also for work 
of great national importance on various types of 
armaments during the war ; Mr. E. A. Guggenheim, 
lecturer in chemical thermodynamics at Imperial 
College of Science and Technology, London, who has 
made authoritative contributions to thermodyna- 
mics and statistical mechanics; Lt. Col. Ernest 
Marsden, C.B.E., M.C., D.Sc., distinguished for 
his early work on radioactivity, including the 
scattering of a-particles by the nucleus, and 
subsequently made Director of Scientific Develop- 
ments, Wellington, New Zealand, where he has been 
largely responsible for the direction of the Domi- 
nion’s scientific work in both peace and war; Pro- 
fessor W. G. Penney, of Imperial College, London, 
who has carried out theoretical investigations on 
molecular structure and, during the war, made valu- 
able contributions to the understanding of explosion 
waves; Professor J. T. Randall, of St. Andrews 
University, distinguished both for his researches 
on the luminescence of solids and liquids and for 
his outstanding contributions to the generation of 
high-frequency radio waves; Mr. R. O. Redman, 
chief assistant at the Radcliffe Observatory, Pre- 
toria, who has won recognition for his many contribu- 
tions to observational astronomy and astro-physics ; 
Professor Louis Rosenhead, of Liverpool, whose 
researches in hydrodynamics and aerodynamics 
have contributed to the fuller understanding of 
vortex motion, and who led a team of mathemati- 
cians working on rocket projectiles during the war ; 
and Dr. H. W. Thompson, demonstrator in chemistry 
at the University of Oxford, who has carried out 
researches on the application of spectroscopic 
niethods to chemical problems, in particular, to the 
development of infra-red technique. 


EvRoOPEAN TRANSPORT PROBLEMS. 


The future programme of the European Central 
Inland Transport Organisation was outlined by Mr. 
P. de Groote, chairman of the Executive Board, at 
a Press conference held at 40, Grosvenor-square, 
London, W., on Tuesday, March 12. An impor- 
tant problem in the restoration of goods services 
was, he said, the shortage of wagons. At present, 
about 100,000 wagons were awaiting repair, but 
every effort was being made to return them to 
service as soon as possible. This meant the estab- 
lishment of repair workshops and the organisation of 
arrangements to haul them to the places where they 
were required. Maintenance of the wagons in use 
had been made more difficult by the introduction of 
pooling, which meant that a particular vehicle 
might remain outside the country to which it 
belonged for considerable periods. For that reason 
alone early restoration must be expedited. As 
had already been announced, a census of wagons 
was shortly to take place. It was not easy to 
arrange this, however, partly owing to the dispersal 
that had occurred and partly owing to the fact 
that the Germans had erased the original markings. 
A final problem was the transport of the repair 
equipment itself to the places where it was most 
needed. Dealing with inland water transport, Mr, 
Groote said that, as the hours of daylight increased, 
and the water flow became more even, it should be 
possible to utilise this to a greater extent during 
the coming months. Though it was proposed to 
increase the employment of road transport to some 
extent, it must be insisted that it could only be con- 
sidered as a complement to rail transport. Its 
position as a useful auxiliary would not be altered, 
even if the petrol and tyre shortages were relieved. 


RADIOLOCATION CONVENTION. 


As already announced in ENGINEERING (see page 
207, ante), a Radiolocation Convention is to be held 
at the Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment, London, W.C.2, from 
March 26 to 29. In normal times, it has been 
the practice of the Institution to keep pace with 
developments in electrical science as they occur, 
but this has not been possible during the war 
years as far as radiolocation is concerned, since 
for obvious reasons of security the publication of 
any papers on this subject has been impossible. As 
is,well known, however, developments in this field 


procedure with regard to publication were adopted, . 
it would take several years to cover the progress 
made. Incidentally, this would have the additional 
disadvantage that much of the subject matter 
would be out of date before it d4ppeared. Accord- 
ingly, it was decided to organise this special Con- 
vention, and thus to provide an opportunity for 
British engineers and scientists to review the progress 
and results of the work in which they have taken part 
as individuals during the past six years. In pursu- 
ance of this object, workers from all branches of the 
radio and electrical field, including both Govern- 
ment research establishments and industry, have 
been invited to make contributions, and no less 
than 168 papers have been received. The result will 
be a complete story of the birth and development 
of a new departure in radio art, a great deal of which 
will be of as much interest to the general public as 
to the specialist. As the consideration of so large 
a number of communications at one Convention 
would be impossible, it has been decided to arrange 
them in eight groups, and to summarise them in 
one or more “integrating” papers, which will 
be presented in full at the meeting. Short sum- 
maries of a selection of the original communications 
will also be read. These “integrating” papers 
and summaries will be published subsequently in aa 
ordinary Part III issue of the Journal (Radio and 
Communication Engineering), while the detailed 
papers will appear in full in eight special issues of 
Part III. In this way it is hoped to secure an ordered 
and balanced release of much highly significant 
material and thus to provide a complete record of 
this important development without too much delay. 


Tue Gauce anp Toot Makers’ Association. 

The serious position created in the gauge and tool 
industry by the Government decision, in July last, 
to cancel the deferments of all men between the 
ages of 18 and 30, and to call them up for military 
service was the subject of special comment in the 
report of the chairman, Mr. F. W. Halliwell, 
M.I.Mech.E., at the annual general meeting of the 
Gauge and Tool Makers’ Association, held in London 
on Wednesday, March 13. Some alleviation had 
resulted from arrangements made by the Ministry of 
Supply following a visit by a deputation of the 
Association, Mr. Halliwell continued, and some men 
between 18 and 23 had been retained by the em- 
ployers on the ground that they were engaged on 
work of national importance. Reviewing other 
activities during the year, Mr. Halliwell recalled 
that a team of experts had paid an official visit to 
Germany in September and October, to study Ger- 
man methods; a rebate scheme was agreed with 
the Contracts Department of the Ministry of Supply, 
to avoid the costing of individual contracts ; and a 
report had been prepared, following a request from 
the Controller-General of Machine Tools, on the 
future of the British gauge and tool industry. 
Considerable progress had been made towards the 
establishment of a research association, and the 
Joint Research Committee, set up in conjunction 
with the Machine Tool Trades Association and the 
National Federation of Engineers’ Tool Manufac- 
turers during the previous year, had concluded their 
discussions With the Institution of Production 
Engineers. As a result, a “‘ shadow Council” had 
been formed to inaugurate the Research Association 
and to take over, as a nucleus, the existing research 
department of that Institution. The articles of 
association of the new body had been approved by 
the Department of Scientific and Industrial Re- 
search, which had promised full support and sub- 
stantial financial assistance. The exhibition organ- 
ised by the Gauge and Tool Makers’ Association, 
which was held in London in January, had been’ 
very successful and had been visited by some 25,000 
persons, among them a number of Empire and 
foreign attachés andenvoys. The election of officers 
at the annual general meeting resulted in the 
re-election of Mr. H. H. Harley, C.B.E., as President, 
and of Mr. F. W. Halliwell as chairman. Mr. H. 8. 
Holden continues as vice-chairman, and Mr. A. Bell 
was appointed honorary treasurer. The annual 
general meeting was preceded by a luncheon, at 
which the principal guest was Sir Clive Baillieu, 
K.B.E., President of the Federation of British 
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LETTERS TO THE EDITOR. 


A HOUSE DIVIDED. 
To THe Eprror or ENGINEERING. 


Si,—It was with a feeling of heartfelt relief that 
I read the leading article on page 253 of your issue of 
March 15, and realised that at least one journal had 
the courage to speak out on this question. Inten- 
tionally or otherwise, members of the Institution of 
Mechanical Engineers have been treated to a sample 
of the type of “democracy” practised in certain 
totalitarian States. No one will query the fact that 
some members wish for a merger with the Institu- 
tion of Automobile Engineers ; it may be effected 
or not, and dissidents must abide by a true majority 
decision. It is the method of approach to the 
matter that is the main subject of criticism, together 
with the method of voting. ‘“* Victimisation ” is an 
unpleasant word, but, as you rightly point out, fear 
of it has deterred members from signing and sending 
in their vote against the proposals. The best 
interests of both Institutions would be served by a 
full and open decision of those points discussed in 
camera at the meeting at the Institution of Mechani- 
cal i on November 29, and until that is 
done I, for one, shall continue to oppose the merger. 

For obvious reasons, I sign myself 

Lonpon MEMBER. 

March 19, 1946. 





To THe Eprror or ENGINEERING. 


Smr,—To cavil at the action of the Council of the 
Institution of Mechanical Engineers in preparing a 
complete scheme of amalgamation before submitting 
it to members may be in keeping with the prevalent 
passion for everlasting discussion with the minimum 
of action, but it is unlikely to encourage a progres- 
sive policy in the future. The question required 
members to give some thought, but it was presented 
complete with all necessary data and was relevant 
to current opinions, admittedly differing, as to the 
multiplicity of Institutions and consequent dispersal 
of effort. 

Disapproval of either the proposal or its method of 
presentation would appear to amount to the same 
thing and could equally be expressed, since, if the 
case had been improperly put, the only safe action 
was to vote against it. The fact that many re- 
frained from voting is to nobody’s credit, but to 
suggest that it signifies anything but indifference 
plus normal wastage is surely to place a premium on 
petulance. At a time when constructive action of 
any kind is conspicuous mainly by its absence, we 
would do well to accord responsibility to a repre- 
sentative governing body in an Institution which is 
well qualified to set an example of something better 
than amateur government. 

Yours faithfully. 
I. D. CaMPBELL. 
58, Trap-lane, 
Sheffield, 11. 
March 17, 1946. 


[If the method of polling had been by secret ballot, 
we should agree that it would be reasonable to assume 
that those who did not vote were apathetic; but we 
feel that it would not be safe to make the same assump- 
tion when the voters are required to sign their voting 
papers and thus, perhaps, to declare themselves 
opposed to the policy of their seniors. This is an 
important difference, analagous, in fact, to the differ- 
ence between “ contracting out ” and “ contracting in,” 
recently discussed in connection with the Trades 
Disputes Act.—Ep., E.] 





THE LaTE Mr. A. CAMPBELL.—We note with regret the 
death of Mr. Alexander Campbell, which took place at 
Glasgow on March 12. Mr. Campbell, who was only 
49 years of age, was a chemical engineer and senior out- 
side representative for Ernest Scott and Company, 
Limited, and George Scott and Son (London), Limited, 
both of Levenbank, Leven, Fifeshire. He joined these 
companies in 1915, and after service with the Royal 
Flying Corps and Royal Air Force in the war of 1914-18, 
returned to their service. He was well known in the 
chemical industry in the North and Midlands of England 
and in Scotland, and his work had also taken him to 
Russia, India, South Africa, Mexico, and elsewhere. 










THE INSTITUTE OF 
METALS. 


(Continued from page 259.) 


CONTINUING our report of the 38th annual general 
meeting of the Institute of Metals, held at the 
Institution of Civil Engineers, London, on March 13 
and 14, we have now to deal with the proceedings 
which followed the reading of the presidential 
address on the morning of the first day, Wednesday, 
March 13. 


CORROSION OF AN ALUMINIUM ALLOY. 


The only paper considered by the meeting that 
morning was entitled “‘ The Intercrystalline Corro- 
sion by Sodium Chloride of a Wrought Aluminium 
Alloy Containing 4 per cent. of Copper.” It was 
by Mr. J. D. Grogan, of the National Physical 
Laboratory, who stated that when a wrought 
aluminium-copper alloy containing 4 per cent. of 
copper, cooled in air from the solution heat-treat- 
ment temperature, was exposed to attack by solu- 
tions of certain acids, such as hydrochloric acid, 
the incidence of attack fell mainly on the grain 
boundaries and the material became brittle. When 
caustic soda was the corroding agent, general attack 
occurred and round shallow pits were formed in the 
grain boundaries; the material did not become 
brittle. When the alloy was exposed to the action 
of sodium-chloride solution in the presence of air, 
oxygen-concentratiop cells might develop. Areas 
deficient in oxygen became anodic, and here the 
hydrochloric acid and intercrystalline type of 
attack occurred. Other areas with higher oxygen 
concentration became cathodic, and here the caustic- 
soda non-embrittling type of attack developed. The 
mode of attack of hydrochloric acid on the material 
quenched in cold water was different, and occurred 
along certain atomic planes of the crystals. Whole 
erystals might be eaten away, but the boundaries 
remained relatively free from attack. 

Dr. U. R. Evans, who opened the discussion, said 
that intercrystalline corrosion of Duralumin under 
tensile stress, in sodium-chloride solution, was 
being studied at Cambridge by Mr. D. Whitwham. 
The results obtained in that work agreed with those 
of the author, on the 4 per cent. copper alloy in 
various liquids, in showing that anodic treatment 
produced quickly the results obtained more slowly 
on simple immersion, without applied E.M.F. They 
differed in one respect, however, since, on Duralu- 
min in sodium-chloride solution, localised attack 
was produced almost solely around inclusions of 
CuAl,. Alloys which had received certain heat 
treatments contained large numbers of these inclu- 
sions along the grain boundaries, and if immersed 
in sodium chloride under stress, they suffered from 
intercrystalline cracking. In the absence of stress, 
pitting or grooving still occurred around inclusions, 
but the pits remained round instead of becoming 
pointed. The special attack noticed around preci- 
pitated particles of CuAl, had been ascribed by 
American and Russian investigators to local im- 
poverishmentin copper. The matter, however, could 
best be explained if it were assumed that the film 
covering the region around the precipitated particles 
was less protective than that covering the main 
portion of the solid solution. Poor protective quali- 
ties might be expected locally in a film at places 
where segregation of copper atoms had taken place, 
even if no actual crystals of CuAl, had become 
visible under the conditions of heat-treatment. This 
might explain why the author’s alloy, notwith- 
standing the absence of microscopically-visibie 
CuAl, particles, was susceptible to intergranular 
attack when cooled in air, although not when 
quenched in cold water. 


Dr. F. Wormwell, speaking on behalf of Dr. 
W. H. J. Vernon and himself, asked the author if 
he had any explanation for the absence of inter- 

ine corrosion in the material after quenching 
in cold water. Was there a structural or metallo- 
graphic explanation which could account for the 
different properties of the grain boundary ? 

Owing to the advanced hour, the author was 
asked to reply in writing, and the meeting ad- 
journed for luncheon. 








a. 
—— 


Damprne Capacity AND Fatiavur. 


The first paper considered at the afternoon session, 
on Wednesday, March 13, dealt with “ Damping 
Capacity and the Fatigue of Metals.” The author 
were Dr. R. F. Hanstock and Mr. A. Murray of the 
research laboratories, High Duty Alloys, Limiteg 
Slough, and the paper was presented by Mr. Murray, 
The authors stated that they had investigate 
fatigue phenomena in aluminium alloys by obseryi 
changes in the damping capacity of the materia] 
during continuous vibration at surface shear stresses 
of up to 10 tons per square inch. A high frequency 
of stress alternation—of the order of 1,500 cycles 
per second—was employed, the specimen being freely 
suspended and vibrated torsionally at the resonance 
frequency. The alternating torque was applied 
electromagnetically, and the maximum surface 
shear stress developed depended on the damping 
capacity of the specimen. Changes in the damping 
capacity of the specimen during vibration at 
stress above a critical value were associated with 
strain-hardening and ¢fatigue, the former being 
indicated by a gradual decrease, and the latter by 
a gradual increase, in the damping capacity. 
Increase in damping occurred as a result of the 
formation of fatigue cracks, and at a given vibra. 
tional stress, it appeared that the time rate of this 
increase might be indicative of the endurance of 
the material. The examination of selected materials, 
including a 0-6 per cent. carbon steel, showed that 
the relation between the damping capacity and the 
magnitude of the vibrational stress depended very 
sensitively on the composition and metallurgical 
condition of the specimen. 

Professor F. C. Thompson, who opened the 
discussion, thanked the authors for their detailed 
description of the apparatus employed, as this 
enabled anyone who wished to do so to use it. 
This apparatus seemed to be absolutely ideal for 
non-magnetic non-ferrous materials of high electrical 
conductivity but, from the curves given, it seemed 
clear that, for steels, the method was less satisfac. 
tory, despite the very ingenious manner in which 
the authors had tackled the problems involved. 
It would be interesting if the authors would, at 
some time, give results using their method on 
non-ferrous materials of high resistivity. In 
extending physical methods of measurement, for 
want of a better term, to stresses of the order of 
10 tons per square inch, the authors had broken abso- 
lutely new ground. With regard to fatigue results, 
apparently from the paper the only material which 
showed a very curious change in damping charac- 
teristics as the result of the continued vibration 
prior to the test was aluminium and its alloys, 
but he was not altogether satisfied that all the 
effects which had been described were necessarily 
due to the formation of fatigue cracks. 

Mr. H. G. Warrington stated that when some 
ten years ago the late Dr. L. Frommer had started 
these investigations at the instigation of Col. W. C. 
Devereux, he was soon satisfied that the 
property of energy absorption by damping was one 
of the least understood properties of metals, for 
which no satisfactory technique existed. But for 
the far-sighted encouragement of Col. Devereux, 
the full success of the present paper would never 
have been achieved. Dr. C. H. Desch, F.RS., 
who closed the discussion, said that, in previous 
publications on this subject, one felt that most 
people were measuring the damping of the machine 
they were using, and it was only when Dr. Frommer 
introduced his specimens that entirely exceptional 
results had been obtained. The present paper was 
the result of the continuation of that work with a 
further development of apparatus, and he thought 
the results could be accepted as representing the 
real damping capacity under a given combination 
of factors. The authors intimated that they would 
reply in writing. 


FatiavE or Atuminium ALLoys. 


‘Some Experiments on the Effects of Residual 
Stresses on the Fatigue of Aluminium Alloys ”’ was 
the title of the next paper considered. It was by 
Mr. G. Forrest, of the research department, North- 
ern Aluminium Company, Limited, Banbury, who, 
in presenting it, stated that it contained a selection 
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of the most significant results obtained in investiga- 
tions on the effects of residual stresses on the fatigue 
rties of aluminium alloys. The first part of 
the work was exploratory and described rotating- 
cantilever fatigue tests on two wrought and one 
cast aluminium alloys, some of the specimens in 
each case containing residual stresses due to quench- 
_ The stresses were found to have little effect 
on the fatigue strength of plain un-notched speci- 
mens of wrought material, but on specimens having 
annular notches, increases were obtained of up to 
30 per cent. above the strength of material not con- 
taining residual stresses. Plain un-notched speci- 
mens of the cast material showed a 20 per cent. 
increase in fatigue strength resulting from the pre- 
sence of residual stresses. The second part of the 
paper described fatigue tests on tubes having exter- 
nal annular notches. These were determined by the 
rotating-cantilever test, the behaviour being related 
to a sinking pass applied after heat-treatment. In 
the third part of the paper the effect of residual 
compressive stresses at the root of an annular notch 
was studied, the stresses being induced by pre- 
loading the specimen in tension. Pre-loading 
resulted in an improvement of the fatigue properties 
by 100 per cent. in the rotating-cantilever test. 
The fourth part described fatigue tests on single 
spot welds, some of which were pre-loaded in the 
direction of the subsequent application of the 
fatigue loads. The fatigue strength of pre-loaded 
spot welds showed an increase of 50 per cent. over 
that of the original welds under fluctuating shear 
stresses. 

The discussion was opened by Dr. H. Sutton, 
who said that whereas, in the case of steels, for 
example, there were known methods by which 
fatigue properties might be improved, generally we 
were not so well off in relation to the light alloys. 
In the case of the Duralumin-type alloys, such as 
D.T.D. 298, dealt with in the paper, the fact that 
heavy machining after heat treatment was liable 
to give a very poor fatigue- performance should be 
more widely recognised by potential users of high- 
strength light alloys. As regards the improvement 
of fatigue properties by pre-stressing, this seemed to 
be a matter for very cautious treatment. In some 
recent work carried out in his department, on one of 
the modern types of Duralumin alloys, it had been 
found, however, that by pre-stressing to 32 tons per 
square inch, quite an appreciable improvement was 
shown. With regard to spot welds, stress distribu- 
tion about the weld, especially in the softened zone, 
was very important, and the application of fatigue 
stresses to spot welds must result in a combined 
effect of the pre-existing stress and the newly- 
applied stress reaching, at some stage, rather high 
magnitudes. 

Dr. J. W. Jenkin drew attention to the very 
important effect of residual stresses on the pro- 
perties of engineering materials. Applied stresses 
were superimposed on residual internal stresses, and 
since the applied stress or the residual stress might 
be tensile or compressive, any result might well be 
detrimental or advantageous according to the cir- 
cumstances. Therefore, it was right that the author 
should make it clear that it was the compressive 
stress which might result in an increase in fatigue 
strength and that there might be a reduction of 
fatigue strength when the stress was tensile. It 
would be highly dangerous to assume that the 
effect of internal stress was always beneficial. The 
next speaker, Dr. M. L. Becker, stated that it was 
important to know how the author’s notches were 
made. In the case of hardened steel, there was 
really only one method, namely, grinding or lapping 
with a diamond-impregnated wheel or an ordinary 
grinding wheel. Mr. H. G. Warrington, who spoke 
next, said that it was necessary carefully to check 
calculations of the actual internal stresses developed 
before it was possible to build up a theory on the 
subject. X-ray technique was, perhaps, the best 
method for this type of investigation because it was 
non-destructive and the tests could be made on 
specimens larger than those used for fatigue tests. 

Dr. J. C. Chaston, in closing the discussion, said 
that the author’s work gave added emphasis to 
the point that failure did not depend so much on 
the main load as on localised load and, in all cases 


distribution of stresses across the specimen. The 
aim should be to re-distribute the stresses and reduce 
the chance of failure and he wondered whether there 
was any hope of this being studied more accurately 
than in the past in regard not only to the fatigue 
specimen but to tensile and other specimens. There 
were disadvantages in the use of photo-elasticity 
because the models did not have the same elastic 
characteristics as the particular metal under investi- 
gation. In a brief reply, the author said that his 
notches had been turned with a diamond tool, 
using a very slow feed, towards the centre of the 
specimen. Turning was recognised as producing 
a surface fairly free from residual stress. 


Computations IN Meta Srrip ROLLine. 
The last paper considered at the afternoon session 
on March 13 was entitled ‘‘ Computations of Rolling 
Load, Torque, and Roll-Face Pressure in Metal 
Strip Rolling,” and was by Dr. Maurice Cook and 
Mr. E.. C. Larke, of the research department, 
L.C.I. Metals, Limited, Birmingham. Dr. Cook, 
who presented the paper, stated that, in the cold 
rolling of metals, the roll diameter, initial thic 
of the metal being rolled, the amount of reduction, 
and the frictional forces generated between the 
surfaces of the rolls and the metal were factors 
which could be altered independently of each other 
and, collectively, were referred to as the independent 
factors. On the other hand, the magnitudes of the 
rolling load and roll torque and the distribution of 
pressure on those parts of the roll surfaces which 
were in contact with the material being rolled were 
collectively termed the dependent quantities, as 
they were dependent upon a number of factors 
including the independent factors. During the 
past 26 years, Ekelund, in Sweden, and Orowan,* 
among other research workers, had developed 
formule from which the dependent quantities 
could be calculated. In the present paper, the 
Orowan graphical method of calculation and, where 
suitable, the formule of Ekelund had been applied. 
The range of independent factors considered covered 
roll diameters of 6, 12, 16, and 24 in., initial thick- 
nesses of 0-1, 0-2, and 0-5 in., percentage reduc- 
tions in thickness of 10, 20, and 30, and coefficients 
of friction of 0-10, 0-15, and 0-20, in sixty different 
combinations. A compari of the values of 
rolling load and torque calculated by the two methods 
showed that those computed from the Ekelund 
formulx, modified by the addition of simple factors 
for each material, were within about 6 per cent. of 
those derived by the Orowan method. 

Dr. H. Ford, who opened the discussion, said 
that in the course of examining Orowan’s method 
for calculating the roll pressure distribution and 
torque, he found the calculations could not be 
carried out in their entirety without data which 
had first to be obtained from experimentally deter- 
mined roll-pressure distribution curves. It appeared 
that there was a real danger of Orowan’s method of 
calculation, in variously modified forms, being 
indiscriminately applied to all sorts of rolling 
problems before sufficient opportunity had been 
given to verify its soundness by experiment. It 
was hoped that in the course of further rolling-mill 
research at present in progress, Orowan’s method 
would be carefully checked against suitably designed 
rolling experiments and a proper estimate of its 
potentialities and limitations obtained. The only 
other speaker, Dr. C. H. Desch, F.R.S., said that the 
paper represented an enormous amount of work, 
and within the limits of the investigation it was 
satisfactory to see such agreement with the work of 
Ekelund and Orowan. In a brief reply, Dr. Cook 
said that how far the possible influence of the non- 
homogeneity of the deformation in rolling might 
affect the results was, at present, a matter for con- 
jecture in the absence of definite information. 
They had used basic curves of resistance to homo- 
geneous deformation which had been determined 
experimentally. He entirely agreed that there 
was need for carefully planned and executed rolling 
experiments, including the measurement of roll-face 
pressure. At this stage of the proceedings, the 
President adjourned the meeting until 10 a.m. on 
the following day. 

(To be continued.) 





CONFERENCE ON INDUSTRY AND 
RESEARCH. 


A Two-pay conference on “ Industry and Research,” 
organised by the Industrial Research Committee of 
the Federation of British Industries, will be held at the 
Kingsway Hall, Kingsway, London, W.C.2, on Wed- 
nesday and Thursday, March 27 and 28. The main 
theme of the conference will be the application of 
science by industry and the part which research is 
playing, and can play, in promoting industrial efficiency, 
exports, full employment; and a higher standard of 
living. The erence, which will provide an oppor- 
tunity for representatives of. industry and those who 
are leading and directing industrial research to meet 
and discuss their common problems, is to be divided into 
four sessions, dealing, respectively, with “ Science, 
Industry and the Community,” “ Scientific Research 
and Production,” “ Scientific Research and Industrial 
Ex ion,” and ‘The Application of Research in 
Industry.” The chairman at the first session, on 
“ Science, Industry and the Community,” commencing 
at 10.30 a.m., on March 27, is to be Sir Clive Baillieu, 
K.B.E., C.M.G., President of the Federation of British 
Industries. After an opening speech by Sir Robert 
Robinson, President of the Royal Society, addresses 


kgs | will be delivered by Sir William Larke, K.B.E., Director 


of the British Iron and Steel Federation and chair- 
man of the Industrial Research Committee of the 
Federation of British Industries ; Sir Edward Appleton, 
G.B.E., K.C.B., F.R.S., secretary of the Department 
of Scientific and Industrial Research; Sir Harold 
Hartley, K.C.V.0., F.R.S., member of the British 
Overseas Airways Corporation ; and Sir Ernest Simon, 
LL.D., governing director of the Simon Group of 
companies and chairman of the Council of the Univer- 
sity of Manchester. The session is timed to end at 
12.15 p.m. 

The chairman at the second session, on “ Scientific 
Research and Production,” to be held from 2.15 to 
4.30 p.m., on March 27, will be Mr. John Wilmot, M.P., 
Minister of Supply and Aircraft Production. It had 
been originally arranged that Sir Stafford Cripps, 
President of the Board of Trade, should act as chair- 
man of this session. As, however, Sir Stafford is a 
member of the British Cabinet Mission to India, which 
left for Delhi on Tuesday, Mr. Wilmot agreed to take 
his place in the chair. Three papers will be read at 
this session, namely, ‘‘ Research and Quality,” by 
Dr. J. R. Hosking, director of research and develop- 
ment, Paints Division, I.C.I. Limited; ‘“‘ Research 
and Production Costs,” by Mr. A. Healey, director of 
production, Messrs. Dunlop Rubber Company, Limited ; 
and “ Conversion of the Results of Research into Pro- 
duction,” by Dr. C. C. Paterson, O.B.E., F.R.S., head 
of the research laboratories of The General Electric 
Company, Limited. The discussion on these three 
papers will be opened by an address to be delivered 
by Mr. Wilmot: 

Mr. Herbert Morrison, M.P., Lord President of the 
Council, will preside at the third session, on “ Scientific 
Research and Industrial Expansion,” to be held from 
10 a.m. until 12.15 p.m., on Thursday, March 28. 
After an address by Mr. Morrison, three papers will be 

resented, the first, entitled ‘How New Industries 
Arise,” will be by Dr. R. E. Slade, M.C., lately research 
controller, I.C.I. Limited; the second, “ Modernisa- 
tion of Processes and Plant,” by Mr. C. H. Davy, chief 
research ineer, Messrs. Babcock and Wilcox, 
Limited; and the third, “The Part Co-operative 
Research can Play,” by Mr. A. J. Philpot, C.B.E., 
Director of the British Scientific Instrument Research 
Association. The remainder of the morning will be 
devoted to discussion. 

The fourth and final session of the conference, 
dealing with “The Application of Research in Indus- 
try,” will be held from 2.15 until 4.30 p.m., on March 28. 
The chairman will be Sir John Anderson, F.R.S., M.P., 
who will deliver an address, after which Dr. P. Dun- 
sheath, C.B.E., President of the Institution of Electrical 
Engineers and director and chief engineer, Messrse 
W. T. Henley’s Telegraph Works Company, Limited, 
will read a paper on “The Firm with a Research 
Department.” 4 second paper, entitled “The Firm 
without a Research Department,” will be read by 
Sir E. Raymond Streat, C.B.E., chairman of the Cotton 
Board. The meeting will then be open for discussion, 
but time will be allowed for a summing up of the 
conference and a final address by Sir William Larke. 
Admission to the conference, which is open to all 
persons interested, will be by ticket, price 1/., consti- 
tuting the conference fee. Tickets are obtainable 
from the Federation of British Industries, Industrial 
Research Secretariat, 21, Tothill-street, London, S.W.1. 
(Telephone WHitehall 6711), to whom all communi- 
cations should be addressed. The conference fee will 
cover admission to the four sessions of the meeting. 
Delegates will also receive copies of the papers to be read 
and, in due course, a book of the complete conference 








of failure, there was great concern regarding the 
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NOTES ON NEW BOOKS. 


Standard Methods of Analysis of Iron, Steel and Ferro- 
Alloys. Third edition. The United Steel Companies, 
Limited, Sheffield. [Price 7s. 6d. net.] 

Tuts book is a compilation of the analytical methods 

used in the laboratories of the United Steel Companies 

and, when the first edition appeared in 1933, was 
recognised at once as an acceptable aid to metallurgists 
engaged in ferrous analysis. In this present edition, 
the work has been brought completely up to date, 
progress made in chemical methods of analysis during 
the past few years having been incorporated. There 
is a real need for standardisation of analytical procedure 
in industrial laboratories and the contribution made 
by the United Steel Companies in compiling this work, 
together with the standard samples prepared by the 
Iron and Steel Institute, have been, and will continue 
to be, of great benefit to the British iron and steel 
industry in tightening up analygical control of the 
production processes. Not only’the finished iron or 
steel, but the course of the manufacturing operations 
are dependent essentially on the data and opinions 
ex by the steelworks laboratory; the import- 
ance attached by one of the principal steel-making 
combines to the analytical chemist and the methods 
he employs is reflected in this volume. It is a matter 
of experience that, although analytical results may 
repeat faithfully in a given works laboratory, comparison 
of results between several laboratories, examining 
samples of the same material, may indicate that all 
is not as it should be. As in the previous editions, 
the work is divided into two parts. The first deals 
with the analysis of irons and steels, and analytical 
methods are given for the determination of the various 
additions and contaminating elements. In most cases, 
two, and sometimes three or four, alternative methods 
of analysis are offered, the one to be employed for any 
given case depending upon the presence or absence of 
elements other than the one being actually determined. 


The Welding of Cast Iron by the Oxy-Acetylene Process. 
By L. TrspennaM, M.I.Mech.E. Second edition. 
Sir Isaac Pitman and Sons, Limited, Parker-street, 
Kingsway, London, W.C.2. [Price 7s. 6d. net.] [A 


THE repair of cracked or broken cast iron has developed 
into a highly-specialised art, and is a subject a little 
outside the normal scope of the literature on welding. 
To devote a book to it was a decision fully justified by 
the continuous expansion of the welding repair industry. 
The first edition of W. Tibbenham’s manual appeared 
in 1939, and was reviewed on page 349 of our 148th 
volume (1939). It has now been enlarged considerably 
and deals first with the properties of cast iron in its 
various qualities, and the preparations for welding. 
The techniques of pre-heating and of welding are 
discussed and the means of producing machineable 
welds, then follow notes and figures relating to the 
welding gases and the types of flamé, with compre- 
hensive information on the various types of low- 
pressure and high-pressure generators, and blow-pipe 
technique. Welding rods and fluxes, both closely 
related to the composition of the cast iron to be 
repaired, receive due attention, and the concluding 
chapters deal with low-temperature welding and bronze 
welding, the materials used, and the comparative 
merits of the various methods. The metallurgical 
parts of the text are well illustrated by photomicro- 
graphs of the materials, their joints and their fractures. 
The author’s practical experience, and the various 
data and recommendations, should be of value to the 
welder in enabling him to avoid, or at least to reduce 
to a minimum, the difficulties and pitfalls in effecting 
successful repairs to broken iron castings. 


Handbook for Electric Welders. 
Murex Welding Processes, Limited, Waltham Cross, 


Revised Edition. 


Hertfordshire. [Price, 5s. net.]} 


As explained in the introduction, a good deal of elemen- 
tary instruction included in previous editions (the 
*first was published in 1932) has been omitted from this 
revision because “‘such instruction is now easily 
obtained at most technical institutes and in the training 
departments of firms specialising in welding.” General 
matter has been largely replaced by more specialised 
information, which is all to the good, but it may be 
doubted whether the title of the book is still justified, 
as it suggests rather a handbook for the practical welder 
and foreman, while actually the contents are now more 
likely to interest the welding engineer. Among the 
subjects dealt with are the electrical theory of are 
welding, the choice of equipment, the physics of the 
electric arc, the electrodes, the welding of special 
materials, including cast iron, stainless steels and non- 
ferrous metals and their alloys, the strength of welded 
joints, and mechanical testing. Previously, individual 
contributions were signed by their authors; this has 
now been omitted and some “ personal touch’’ has 
been lost in consequence, but this does not affect the 
value of the book as-a work of reference and instruction. 
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33-KV LOW OIL-CONTENT CIRCUIT-BREAKER, 


MESSRS. COOKE AND FERGUSON, LIMITED, MANCHESTER. 








33-KV LOW OIL-CONTENT CIRCUIT- 
BREAKER. 


A RANGE of horizontal single-break circuit-breakers 
with a low oil-content has recently been developed by 
Messrs. Cooke and Ferguson, Limited, Victoria-street, 
Openshaw, Manchester, 11. This includes the fully 
metal-clad unit, which is shown in the accompanying 
illustration, and is designed for use on 33-kV, 50-cycle, 
three-phase circuits with an earthed or insulated neutral. 
It is capable of carrying a symmetrical R.M.S. current 
of 17,500 amperes on short-circuit, the corresponding 
asymmetrical current being 21,900 amperes. It can 
deal with an initial peak current of 44,700 amperes 
which, in accordance with British Standard Specifica- 
tion No. 116/1937, corresponds to a rating of 1,000 MVA 
at 33 kV, and a working current of from 400 to 800 
amperes. 

The operating mechanism is contained in a three- 
compartment tank of heavy construction which, as 
will be seen from the illustration, provides complete 
phase segregation. The total oil-content is only 
14} gallons per phase, or about one-third of that required 
in the conventional round-tank double-break type of 
cireuit-breaker. This reduction has been obtained 
by the use of a single-break design, without, it is claimed, 
any sacrifice of electrical clearances being necessary. 
The unit is arranged for incorporation in a fully meital- 
clad transfer ’bus-bar equipment with unit centres of 
3 ft. 9 in. and either single or double ’bus-bars. 

The top plate is of fabricated steel construction and, 
like the tank, is subjected to a hydraulic test during 
manufacture. Each compartment of the tank is lined 
with } in. of impregnated insulating material. The 
Bakelised paper insulators are of the condenser type, 
and are designed to withstand the maximum mechanical 
forces likely to be encountered during short-circuit. 
They are also designed to operate well below the ionisa- 
tion “‘ knee,” so that internal discharge and “‘ hissing ” 








are eliminated. The operating levers are of bonded 
wood, which is impregnated with resin under high 
pressure." They are attached to the driving shaft by 
compression-type conical clamps of special design. 
The drive to the moving contacts is through a second 
set of levers, which are also of insulating material. 
The advantage claimed for this design is that a very 
long creepage path is obtained, so that the electrical 
stress over the surfaces of the levers is negligible. The 
levers are designed to give high-speed operation and to 
withstand the maximum shocks during short-circuit. 

The sliding contacts are of the compression “ garter ” 
type and are aligned by insulating slide bearings in 
the housing. The main arcing contacts are of the 
multi-segmental high-pressure type, and we under- 
stand that on test they have proved capable of with- 
standing short-circuit currents exceeding the rated 
value for the breaker. Arc-control is effected by the 
use of a compensated cross-jet pot. This consists of 
stacks of insulating plates, which are impregnated and 
bonded together and bolted to the fixed contact housing. 
This form of control has been designed to give consistent 
arc durations over the whole range of short-circuit 
currents, the result being an opening time, from trip 
impulse to contact separation, of 0-05 second, and a 
total break time of 6-08 second. Each phase is 
provided with separate dash pots, so as to eliminate 
excessive mechanical stress under both normal and 
short-circuit operating conditions. The dash pots are 
self-retaining, so that the circuit-breaker can be operated 
when the tank is lowered for inspection. Operation 
may. be effected either by solenoid, spring or pneumatic 
mechanism. The tank raising and lowering gear is 
driven by a motor and is fully interlocked. A hori- 
zontal draw-out voltage transformer is accommodated 
on rails above the ’bus-bars. It is claimed that with 
this type of breaker contact examination is facilitated 
and that changes can be made within a few minutes 
without removing the arc-control devices. 
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AUTOMATIC CENTRELESS PLUNGE 
GRINDING. 


Tue plunge-grinding machine largely employed in 
« shoulder ”” work, in which the pieces cannot be 
between the wheels, has shared the trend towards 
ly automatic operation displayed in the machine-tool 
industry generally, Some interesting data as regards 
the type of labour for, and the rate of production on, 
automatic centreless plunge grinding machines have 
recently become available from Messrs. Arthur Scrivener 
Limited, Tyburn-road, Birmingham. On the first head, 
it must be admitted that, with the ordinary — 
controlled plunger grinding machine, the work is of 
not only monotonous but so exacting that the operator, 
even if in good physical condition, is liable to tire 
rapidly after the first hour or two and the rate of 
oduction falls off correspondingly, in spite of the fact 
that the incentive of a good piecework rate may exist, 
The operator has first to place the piece on the work- 
late with the left hand and then to manipulate a lever 
which causes the lead screw to advance the guide wheel 
and pierce througha distance of about % in. on to the 
grinding wheel, the ground piece being automatically 
ejected, after the removal of the desired amount of 
stock, on the return movement of the lever. So far, 
the routine does not appear to be a very exacting one ; 
it is not when whe operator is fresh, and in these cir- 
cumstances a quite satisfactory output is obtained, 
but it is sometimes physically impossible to keep up 
a consistent output. In order to relieve the strain 
on the operator and, at the same time, to maintain a 
consistent and larger output, the controlled cycle semi- 
automatic and the fully-automatie centreless plunge 
grinding machines have been developed. 

The data referred to above is derived from. perfor- 
mance figures. The ordinary hand-controlled machine, 
when used to grind normal type bolts, } in. diameter. by 
5 in. long, under the head, the body being ground 
to size by the removal of 0-010 in. of stock, would give 
an hourly production, with a male operator of good 
physique, standing at his job, of 250 pieces hour. 
In the controlled-cycle, semi-automatic machine, the 
function of the hand-operated plunge-grinding lever is 
taken over by a hydraulically-operated slide and cam. 
The amount of wheel opening can be adjusted to any 
desired dimension between % in. and 1 in., this feature 
enabling the machine to be used for deeply-formed 
work of.a type which could not be ejected from the 
hand-operated machine due to the restricted wheel 
opening. The test piece in the case of the controlled- 
cycle machine, a bicycle bottom bracket axle of 0-67 in. 
in maximum diameter and having to be ground with 
four diameters and two radii, can be handled at the 
rate of 360 pieces per hour, and the physical effort 
involved is estimated to be at least one-third less 
than that required for the hand-operated machine. 
The machine can thus be run by female labour, the 
operator, however, having still to stand. The duties 
involve the loading of the piece on to the workplate, 
and a small amount of effort in manipulating the lever 
which initiates the hydraulic mechanism for putting 
the wheel slide in motion. After these two operations, 
the cycle is automatic until the finish-ground axle is 
ejected. 

For fully-automatic production, the controlled-cycle 
machine is fitted with a magazine, which not only 
feeds the pieces on to the workplate but also automati- 
cally controls the rate of stock removal and the ejection 
of the finished piece. The work ‘of the operator, 
which may be done in a sitting position, is thus confined 
to keeping the magazine fully charged and it is esti- 
mated that the physical effort, as compared with the 
semi-automatic machine, is reduced by a further one- 
third, the production being at the same time increased 
to 720 pieces per hour. It is not suggested that the 
wholly hand-operated plunge-grinding machine has no 
longer a place in industry, its place being determined 
by the requirements of a particular works as to the 
dimensions and contour of the part to be ground and 
the output required, quite apart from the class of 
operator, The increase of production in the semi- 
automatic machine over the hand-operated machine 
would involve an increase in the initial capital cost 
of about 47 per cent., the increase in rate of production 
being from 250 pieces to 360 pieces per hour, that is, 
44 per cent. Comparing the hand-operated machine 
with the fully automatic machine, the increase in 
production by using the latter would be 188 per cent. 
of that of using the former, namely, from 250 pieces 
to 720 pieces per hour, and to secure this advantage 
the initial capital cost would be increased by about 
63 per cent. The semi-automatic and fully-automatic 
machines occupy rather more floor space than the 
hand-operated machine. The selection of a particular 
machine, hand-operated, semi-automatic, or fully- 
automatic, thus depends on a number of factors: the 
type of labour most readily obtainable, the output 
required, the capital cost, the floor space available and 
the type of work to be ground. 


LABOUR NOTES. 


Tue “ Man-Power Budget” is discussed in an edi- 
torial note in the March issue of the Amalgamated 
Engineering Union’s Journal. Iu the course of his 
observations on the subject, the writer expresses the 
opinion that the true dimensions of the problem, as 
it has been explained by the Government, reveals a 
state of affairs that is disquieting. ‘‘ In the first place,”’ 
he says, “there is the paradox of a rising level of 
unemployment. It is a paradox because there is an 
overall decrease in the total working population avail- 
able for employment and a general shortage of labour— 
in basic industries and vital services particularly. The 
total working population (excluding workers in private 
domestic service) stood at a peak of 22,281,000 in 
mid-1943—that is, 15,000,000 odd was the number of 
male workers, aged between 14 and 65, and 7} million 
female workers, aged 14 to 60 at that time—which was 
the period in which industry was fully engaged in 
meeting war-time needs. In November, 1945, three 
months after the cessation of all hostilities, the total 
working population was 21,134,000, consisting of 
14,814,000 male workers and 6,320,000 female workers 
of the given ages. 





“Yet,” the note continues, “‘ the number of insured 
unemployed in mid-November was over a quarter of a 
million, and in mid-December 284,756... ... : 
The volume of unemployment, moreover, increased in 
January and February, which signifies to our mind 
some maladjustment in the peace-time industries and 
the switchover from war production.” 





“There is, obviously,” the writer goes on to say, 
“* @ time lag between the releases of men and women 
from the Armed Forces and the war trades and their 
absorption into peace-time production. This point is 
emphasised by the Government’s recent statement on 
its provisional programme of releases from the Services. 
Releases have been at the rate of 100,000 a week. It 
is the Government’s intention, according to the White 
Paper, relating to Defence, to maintain this rate as far 
as possible, in the first half of the present year; but 
it is well to bear in mind that release from the Armed 
Services and turn-over from war to peace-time pro- 
duction are not by any means the same thing. A very 
large number of men and women are still engaged, and 
will be engaged in the first half of this year, in pro- 
ducing equipment for the Forces.” 


Mr. Tanner, President of the Amalgamated Engin- 
eering Union, states, in the March issue of the organisa- 
tion’s Journal, that, with members of the executive 
council and representatives of the other unions which 
are parties to the agreement on the subject of the wages 
of plastics workers, he recently attended a conference 
with the Engineering and Allied Employers’ National 
Federation to hear the reply to their application for 
an increase. The Director of the Federation said that 
the employers had given very careful consideration to 
the claim, but did not consider that any advance was 
justified. ‘‘ The arguments he brought forward,” Mr. 
Tanner says, “‘ were answered, and, after discussion, 
employers promised to give the matter further con- 
sideration.” 

In February, the membership of the Amalgamated 
Engineering Union was 749,364—a decrease of 4,755 
compared with the total for January. The number of 
superannuated members at the end of February was 
16,306—an increase of 188—and during the month 
9,605 members were paid sick benefit—an increase of 
118. Donation benefit was paid to 3,363 members— 
a decrease of 262—and the tota] number of unemployed 
members was 6,559—an increase of 539. 


The writer of the editorial notes in the March issue 
of Man and Metal, the journal of the Iron and Steel 
Trades Confederation, thinks that an early decision 
by the Government on its intentions regarding the iron 
and steel industry, is essential. ‘‘The shadow of 
uncertainty that now exists should,”’ he observes, “‘ be 
removed without delay, because the present period is 
a critical one . and large and costly schemes of 
reconstruction have to be commenced as early as 
possible if the industry is to be properly equipped to 
hold its own in the future. It is also important that 
those whose welfare is bound up with the industry 
should know what is likely to be the industrial set-up 
within which they have to develop their respective 
policies.” 





“Continuing uncertainty at this stage can,” in his 





opinion, “‘ have very serious repercussions, the effects 


of which may well impose a handicap that will be felt 
for many years. We have no desire to harass the 
Government, but we believe it has an obligation to 
those whose interests are bound up in this important 
industry, to let us know where we are. The key to 
our present shortages is more production. More goods 
will reach the shops when more leave the factories ; 
yet, such is the vicious circle we are in, that until 
things are made somewhat easier for people, the 
incentive to any further effort is completely absent.” 


The extent to which the stoppages of work at 
Coventry, Dagenham, Birmingham, ndon, and 
elsewhere have adversely affected the ‘“‘ export drive ” 
is bound to be appreciable, but, on the facts as disclosed, 
officially and unofficially, Trade Unionism itself will, 
in the long run, be the chief sufferer. By their irregular 
action, the strikers discredited their executive councils 
and thereby weakened their authority as negotiators 
of labour affairs. By appealing to their Members of 
Parliament, as some of them attempted to do, they, in 
effect, repudiated the principle of collective bargaining, 
to maintain which the Government, the Trades Union 
General Council, and their own executives, are pledged. 
They gave organised labour, in fact, the most serious 
blow it has had for a long time. Practically all the 
grievances which the majority of the strikers had, 
will now be dealt with under national agreements, 
whose provisions were available at the times the 
stoppages took place. 


Of the 191 disputes leading to stoppages of work 
which began in January, 16, directly involving 2,200 
workers, arose out of demands for advances in wages ; 
55, directly involving 6,200 workers, out of other wage 
questions; 8, directly involving 1,600 workers, out 
of questions relating to working hours; 25, directly 
involving 5,300 workers, out of questions respecting the 
employment of particular classes or persons; 78, 
directly involving 13,500 workers, out of other questions 
respecting working conditions ; and 9, directly involv- 
ing 1,700 workers, out of questions of trade-union prin- 
ciple. 





Discussing, in the March issue of the organisation’s 
Record, what is described as the attitude of the “ Road 
Haulage Employers to the Government’s proposal 
to nationalise the industry,” Mr. Arthur Deakin, general 
secretary of the Transport and General Workers’ 
Union, says:—‘‘ Throughout the 20 years which 
have elapsed between the two wars, officers of this 
union were devoting their time to making road transport 
a career worth entering. To achieve that end, it was 
necessary to introduce progressively larger and larger 
measures.” 





“Now,” Mr. Deakin writes, ‘we are preparing to 
support the Labour Movement in yet another—an even 
more revolutionary—step in the same direction. We 
believe that transport, no less than other industrial 
activity, should be planned and made to fit into that 
form of national economy best calculated to serve 
the interest of the country at large—not to produce 
private profit for the few or to become a pawn in the 
game of speculation and high finance.” 





Representatives of the transport workers employed 
by 93 municipal undertakings approved, last week, a 
new agreement providing for an increase of 7s. a 
week in the basic wage of adult men and women. The 
increase is effective as from the first pay period after 
February 14. The new rates involve an overall 
increase, compared with 1939 wages, of about 32s. 
Consideration of an application by the unions for 
consolidation of the war bonus and the basic rate 
has been deferred. 





Representatives of the National Engineering Joint 
Trades Movemént had a further meeting last week 
with the Minister of Supply, on the subject of their 
proposals for the setting up of a Board to advise him 
on-the reconversion and planning of the engineering 
industry as a whole. The points mentioned at the 
earlier meeting were submitted by the unions in greater 
detail and one or two new ones were raised. After the 
conference, Mr. Tanner said that Mr. Wilmot had 
promised to meet them again when he had discussed 
the proposals with other Government Departments 
likely to be intefested, and also with representatives 
of the engineering employers. 





The Civil Service Clerical Association stated last 
week that, although an agreement had been reached 
for improving the rates of pay of temporary staffs, the 
Treasury was unwilling to grant any material increases, 
at the present time, to permanent staffs. Negotiations 





in relation to permanent grades were still proceeding. 
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HIGH-PRESSURE GEAR PUMPS.* 
By T. E. Beacnam, B.Se.(Exc.) 


GxzaR pumps belong to the rotary displacement class 
which find certain useful employment where centri- 
fugal pumps cannot be used, due either to tlfe vis- 
cosity of the liquid, the pressure required, or the 
speed range of the drive, and where piston pumps 
are too heavy or expensive. Such pumps depend for 
their pressure seal on close clearances between the 
working surfaces. In practice, this generally limits their 
usefulness to applications in which the liquid is reason- 
ably clean and where the working pressure is low 
enough in relation to the liquid viscosity to prevent 
undue internal leakage. War aircraft make use of 
hydraulic pressure for many purposes, some of the 
particular uses for which rotary displacement pumps 
are employed being as follows :—(1) low-pressure 
a for scavenging lubricating oil from engine 

, pressure feeding lubricating oil to engine, 
feeding fuel to engine, supplying hydraulic pressure 
for automatic pilot, gyroscopic bomb sights, etc. ; 
(2) medium-pressure pumps (250 Ib. per square inch 
to 800 Ib. per square inqgh), for operating governor 
control of variable-pitch airscrew, for feathering vari- 
able-pitch airscrew, for operating hydraulic gun turrets, 
radio location apparatus, and special-purpose winches, 
for operating low-pressure undercarriage, wing flaps 
bomb doors, ete.; (3) high-pressure pumps (above 
800 Ib. per square inch) for operating high-pressure, 
undercarriage systems, and’ for operating change gear 
of supercharge drive. 

In the low-pressure category gear pumps are standard 
practice for engine lubricating oil pumps; for the 
fuel feed, vane pumps are also used. It is claimed 
for the vane pump for this service that it wears less 
and so has a better suction lift than the gear pump 
after long periods of use. The comparison, however, 
is made between vane pumps with wearing parts made 
of hard materials and gear pumps with soft gears in 
light-alloy casings and any advantage in wearing 
qualities is probably due to materials rather than to the 
type of pump. Vane pumps have also been used for 
low hydraulic pressures, but gear pumps are now 
normally employed. 

Medium-pressure pumps are now invariably of the 


gear type. For the variable-pitch airscrew governor | s 





* Paper read before the Institution of Mechanical 
Engineers on Friday, February 15, 1946. Abridged. 
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control a variable-stroke piston pump was used on the | 


original Hele-Shaw-Beacham airscrew designs, but 
this was replaced in the production models 7 a gear 
pump, as it was thought that the advantage of simpli- 
city outweighed that of the saving in power obtained 
with a variable-capacity pump. For higher pressures 
the majority of pumps in service are of the gear type, 
but piston pumps are being increasingly used, some- 
times with a variable stroke automatically controlled by 
the pipe-line pressure; some German aifcraft use an 
undercarriage pump of the screw type with two inter- 
meshing scrolls connected by gears. 

Gear pumps used for aircraft are of the simplest 
type, in that they employ rotors consisting of plain spur 
gears, the meshing rotor being self-driven. Such 
pumps can be run at high speeds as there are no loose 
parts subject to centrifugal force, and with accurately- 
shaped teeth they are reasonably silent. Kound-topped 
teeth and other special profiles have certain advan- 
tages but ordinary involute teeth are normally used 
because they can be produced economically with 
great accuracy with the standard gear-cutting and 
grinding equipment used for transmission gears. The 
author has been mainly concerned with pumps in the 
medium- and high-pressure categories and the chief 
problems in connection with these have been :—(a) load 
on journal bearings, (b) internal leakage, and (c) wear. 

on Jou Bearings.—A heavy side load on the 

pinions is caused by the hydraulic pressure spreading 
round the periphery, modified to some extent by the 
driving torque, the effect of which is to increase the 
resultant thrust on the driven gear and reduce it on the 
driving gear. In some gear pump designs, ports are 
in the circumference of the casing and con- 

nected to pressure and suction with the object of balanc- 
ing the side load caused by the pressure, but this 
increases the internal leakage to an extent that would 
be serious in the case of most medium- and high-pressure 
pumps. Fig. 1 is intended to show the conditions in a 
gear pump without such balancing ports. The various 
internal leakage paths are shown by the arrows, there 
being a leakage from the pressure side to the suction 
side both round the perip tips of the teeth and 
between the sides of the gears and the casi 
attempt has been made to indicate the differences in 
intensity of delivery pressure in the several tooth 
by different treatments of the hatching. The 
resultant side load on the driven gear may be some 
75 per cent. of the difference between delivery and suc- 
tion pressures acting over the projected area of the 





An | electric motor and the s 








Fie. 3. Mxprum-Pressure Pump with Repvuction GEaR. 


gear (i.e., width x outside diameter). On the driving 
gear the resultant load is less by an amount depending 
on the ratio of tooth depth to diameter. For a driving 
pinion having 10 full-depth teeth, the equivalent pres- 
sure on the projected area would be approximately 
60 per cent. instead of the 75 per cent. in the case of the 
driven gear. 

To keep the journal load as small as possible, it is 
therefore important to design the pump so that the 
required displacement is obtained with gears having 
the smallest practicable projected area, and this nor- 
mally means narrow gears with the smallest possible 
number of teeth. Pump gears With involute teeth can 
be made with as few as six teeth but aircraft pumps 
have generally not less than ten. In a small German 
pump used for undercarriage operation, the maximum 
speed and pressure are approximately 5,000 r.p.m. 
and 600 Ib. per square inch. Ten-tooth gears are used, 
the teeth being of standard depth with corrected adden- 
dum and centre distance; both gears and shafts are 
of hardened steel with journal bushes of light alloy. 
The journal bearing areas for the driver are nearly 
20 per cent. less than those provided for the driven 
gear. The width of each gear is 0-7 times its outer 
diameter. With other t of plain bearing gear 
pump designed specifically for high pressures the 
pinions are often made with a width/diameter ratio 
much less than this, as not only is the total journal 
load for a given capacity thereby reduced but larger 
shafts and bearings can be used. For minimum internal 
leakage the requirements are the reverse, i.e., the best 
results are obtained with wide gears. With ball or 
roller bearings heavier journal loads are often possible 
(especially where the lubricating qualities of the liquid 
are not good) and in such cases wider gears can be used 
than would be possible with plain bearings With 
standard ball or roller races the difficulty is usually to 
accommodate of sufficient load capacity 
owing to the closeness of the gear centres. Needle 
rollers have been used meng as they can be 
designed with a comparatively small outside diameter. 

An external view of a typi Y ocitek medium-pressure 
pump is given in Fig. 2. It is directly coupled to an 
at normal load is approxi- 
mately 5,000 r.p.m 3 is a similar view of a 
smaller pump of the same type, but in this case the drive 
is through reduction gearing, the pump speed being 
approximately 5,000 r.p.m., and the motor speed 
11,000 r.p.m. Very large numbers of these units 
have been used for feathering de Havilland airscrews. 











MARCH 22, 1946. | 


HIGH-PRESSURE 
Fig.4. 





(s740.0) 


The internal construction of the p shown in Fig. 2 
is illustrated in Figs. 4 and 5. In it both standard short 
roller races and needle rollers have been used, the 
driven gear itself forming the outer race for the needle 
rollers. With this arrangement, the driving shaft can 
be supported on standard roller races of ample size. 
The standard roller races used, when fitted, have no 
radial clearance, which makes it easier to an oil 
seal which will comply with the somewhat stringent 
requirements laid down for British aircraft.* 

Medium-Pressure Pumps.—The pump shown in Figs. 
2, 4and 5 was designed primarily for feathering variable- 
pitch airscrews and for this ae, Big it is driven by a 
small electric motor ewitched on by the pilot when it is 
required to move the airscrew blades between their 
working and feathered positions. The pump uses 
engine lubricating oil and is required to operate over 
a range of oil temperature from 0 deg. to 70 deg. C. 
(158 deg. F.), the maximum working pressure being 
600 lb. per square inch. A safety valve is fitted in 
the pump casing arranged to by-pass oil when 1,200 Ib. 
per square inch is reached. Although satisfactory for 
this particular service, the arrangement of the safety 
valve in the manner shown should be avoided where 
possible owing to the rapid heating which takes place 
when it blows. In fact, when testing the safety valve 
it was found that, with the pump outlet shut, the rise of 
temperature in one minute was sufficient to damage the 
oil seal. It is preferable to arrange the safety valve 
so that the by-passing oil circulates through sufficient 
length of pipe to dissipate the heat. 

The pump has stub tooth gears of 20 deg. pressure 
angle. The casing is of R.R. 50 light alloy, which was 
found to have reasonably good bearing qualities. The 
outlet from the gear chamber is made narrow so as to 
leave as much as possible of the cylindrical surface 
and thus reduce tip leakage. The pocket at the end 
of the driving shaft is a closed one, and liquid can only 
leak in and out through the clearance between the gear 
and the face of the chamber. The pocket is thus under 
& pressure intermediate between delivery and suction 
and the radial leakage across the gear face adjacent 
to the pocket is reduced. The end pressure on the 
shaft is carried on the ball race, the collar between the 
races and the gear at this end being of such a length as 
to prevent the gear touching either end face of the 
casing. With this construction, end thrust from the 
drive cannot push the pinion face against the casing 
and cause wear. A further object was to reduce the 
leakage through the end clearances by keeping the gear 
approximately in the centre of its end clearance, but 
experiments have failed to establish any advantage 
in this respect over pumps with gears free to float. 
Some performance curves are given in Fig. 6. The 
volumetric efficiency is indicated by curve a and the 
overall efficiency by curve b. Both these curves are for 
the pump running at 5,000 r.p.m. The two dotted lines 
show the pump delivery in gallons per minute, that 
marked ¢ being for a pressure of 400 lb. per square inch 
and that at d for 600 Ib. per square inch. The chain- 
dotted lines show input horse-power, curve e being 
for a pressure of 600 Ib. per square inch and curve B 
for 400 lb. per square inch. The viscosity is 200 
Redwood No. 1. 


(To be continued.) 





* M.A.P. (Ministry of Aircraft Production) specific- 


ations in most cases do not permit a gland leakage in 
excess of 10 cub. cm. per hour. 
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THE TIN RESEARCH INSTITUTE. 


Durtne the past four years, much of the time of the 
staff of the Tin Research Institute, Fraser-road, Green- 
ford, Middlesex, has been spent in the service of the 
Ministry of Supply and other Government depart- 
ments in the solution of immediate war problems 
having only an indirect value to the tin industry,.and 
certain work cannot be published even yet. A report 
of the scope of the Institute’s activities during the 
three years 1942-44, which has just been issued, 
indicates, however, that much work of a general 
nature has been done, some of which has been des- 
cribed in our columns. In addition, valuable experi- 
ence has been gained which can be used at a later 
date. The laboratories at Greenford were first occu- 
pied in the early months of 1939 and were not fully 
equipped wheu war broke out. Nevertheless, the 
demands of war-time research have necessitated the 
purchase or constructiou of so much new equipment 
and have so increased the scale on which experi- 
mental work is done that the laboratories are already 
outgrown and the problems of finding more working 
space is stated to be urgent. The scope of the work 
undertaken in the laboratories, whether pursued at the 
request of Government departments or in the direct 
interest of the tin industry, has been limited, therefore, 
by considerations of equipment, staff and space. These 
considerations, it is pointed out in the report, apply 
mainly to the long-term projects. The problem 
presented by depletion of staff has been countered as 
far, as possible by engaging in lines of work which 
absorb a small number of man-hours but require a 
long period of time. Typical examples are corrosion 
tests of alloys or coatings containing tin, and fatigue 
tests of bearing metals. In investigations involving 
expensive equipment and considerable working space, 
it is sometimes possible to arrange for these to be 
carried out in the laboratories of other organisations 
which have the necessary facilities. In spite of these 
arrangements, however, some research projects have 
had to be held over. In addition, the laboratory staff 
have always in hand a number of short-term research 
projects. 

As 40 per cent. of all tin is consumed in tin-plate 
manufacture, this is the use of tin which is considered 
to be the most important to maintain and expand. 
Ordinary tin-plate consists of mild steel having a 
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coating of tin 0-00009 in. thick on each side, which is 
equivalent to 1} Ib. per basis box, comprising 112 sheets 
each measuring 14 in. by 20 in., and weighing about 
100 lb. The war-time scarcity of tin has stimulated the 
investigation of methods of electro-tinning. Much work 
has been done in the laboratories of the Institute, and 
it is stated that present experience suggests that the 
process of electro-tinning will continue to be used. Being 
a continuous process, it affords advantages to manu- 
facturers, andthe various thicknesses of coating which 
can be applied provide a: range of qualities of tin-plate 
suitable for different markets. The process is stated to 
be particularly economical for coatings of up to 0-75 lb. 
per basis box, which is satisfactory for containers for 
many dry and non-food products. So far, it appears 
that there are technical difficulties in producing tro- 
tinned coatings of 1-3 lb. to 1-5 Ib., which are required 
for packing many foods and, at present, hot-dipped 
coatings are still used for these qualities. The new thin 
electro-tin coatings on steel, however, have been found 
to give an excellent foundation for paint and to increase 
the resistance of painted steel to rusting. 

The of “speculum plating’ was discovered 
just before the war, but work on it was suspended for 
some years in favour of immediate war problems until 
demands arose for a metallic mirror for certain instru- 
ments and for a coating for “ austerity’? spoons and 
forks made of-iron. The coating consists of about 
45 per cent. of tin and 55 per cent. of copper. Its 
appearance resembles that of silver and it is claimed 
that its tarnish resistance approaches that of chromium. 
The electrodeposition @f alloy coatings, however, is 
always a complicated process involving careful chemical 
control, but, during the past year, the laboratory has 
made great in the solution of plating problems. 
The speed of operation has been increased, the chemi- 
cal controls have been simplified and the adhesion 
and toughness of the coating improved. Recommenda- 
tions as to applications are being made cautiously, 
because although the plating can be used for many 
indoor purposes, it cannot yet be recommended for 
general open-air application. 

Although cast iron has been produced for centuries 
and tin is even a more ancient metal, it was believed, 
until recently, that hot-dipped coatings on cast iron 
must inevitably be of low quality. A common expe- 
dient was to electrodeposit a coating of iron or copper 
on the cast-iron parts before hot-tinning. is was 
successful only if the coatings were sufficiently thick, 
and the process was comparatively lengthy. The 
trouble arises, of course, because cast iron is not a 
homogeneous material and the pickling acids which 
remove iron do not attack graphite and other ingre- 
dients present in the iron. Indeed, a thorough pickling 
may result in the formation of a smear of graphite on 
the surface of the iron and this is not only very difficult 
to remove, but naturally gives rise to discontinuities in 
a hot-dipped tin coating. As a result of considerable 
research by the Institute a wide range of cast irons can 
be hot-tinned successfully if they are suitably prepared 
and the procedures: now devised, it is stated, are less 
complicated than some of the processes hitherto in 
use. No particulars of the process are given in the 
report, but a microphotograph shows that the tin 
coating is continuous and keys itself into the cast-iron 
surface. This piece of research, it is added, was under- 
taken during the war to facilitate the manufacture and 
repair of large white-metal bearings cast into cast-iron 
housings. These are frequently used in marine machin- 
ery, particularly for propeller shafts, but they are, of 
course, also widely employed in general engineering. 

Work on high-duty malleable bronzes, begun in 
1939, has been continued, and, as a result, tin-bronzes 
of substantially higher quality than previously obtain- 
able commercially are now available. Casting and 
pouring processes have been devised which eliminate 
porous heads and also surface porosity. The machining 
allowance on the surfaces of ingots can be reduced, 
thus increasing the effective output at lower cost. It 
is emphasised that no new or expensive equipment, 
and no costly or scarce chemicals are required, and, 
further, no patents or other restrictions exist. The 
Institute staff have not been able to undertake any 
major research on solders, and their work has consisted 
chiefly of acting in an advisory capacity. In the 
three years covered by the report, solder users have 
been constrained to use lower grades and substitute 
alloys, and the general result, it is stated, is that they 
have convinced themselves that easy and certain 
soldering can be accomplished only with an adequate 
proportion of tin. The Institute have taken part in the 
work of the committee appointed to draw up specifica- 
tions of tin-economy solders and have assisted in 
framing the recommendations and claims made for 
these substitutes. The Institute staff have also investi- 
gated many difficulties which have arisen in the use 
of lower-grade solders and have assisted by proposing 
improved methods of preparing parts for soldering. 
They have also promoted the use and manufacture of 
new fluxes combining a reasonable “‘ activeness ” with 
the minimum tendency to cause subsequent corrosion. 
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SOURCES OF ERROR 
‘IN DIAMOND-PYRAMID HARDNESS 
MEASUREMENTS.* 
By Dr. W. N. Hinptey, B.Sc., A.R.I.C. 


Durine the course of research into methods of 
inspection, an automatic machine has been developed 
for the rapid (120 per minute) hardness inspection 
of small steel components which are required to have 
@ nominal diamond-pyramid hardness number (Hp) 
of 850 for acee ce. For its operation the machine 
depends upon magnetic properties of the steel, Hy 
being used.as referee. It is essentially a method suitable 
for the non-destructive testing of quantities of 
mass-produced components of the same size and 
chemical composition. Each sample is hopper-fed 
into a magnetising coil, where it is magnetised to 
saturation. The retentivity is measured by means of 
a search coil situated at the centre of a solenoid, the 
field of which is opposed to that of the original magneti- 
sation. The current in this solenoid is the “‘ machine 
setting ” and the milliammeter scale may be used as an 
arbitrary magnetic hardness scale. The method is 
to grade a large representative sample (say, 1,000 
test pieces) by the machine into hardness groups, each 
group decreasing by two magnetic hardness units. 
From these groups, a few (say, 5) samples are selected 
and Hy determined on each. A correlation can 
thus be obtained between magnetic hardness (i.e., 
machine setting) and Hy. The machine setting is 
observed for the corresponding acceptance figure of 
Hp, and this setting is used to test the bulk of the 
factory production by the magnetic hardness-testing 
machine. For the application of this method it is 
important that independent observers should obtain 
the same Hy results within close limits on identical 
specimens. Preliminary work showed that this was 
not the case, and accordingly an investigation was 
undertaken to examine the capabilities of various 
observers. 

Two chromium-molybdenum steel rods, approxi- 
mately } in. in diameter, and of the same nominal 
composition (carbon 1-0, manganese 0-6, chromium 
2-0, molybdenum 0-3 per cent.), were provided and 
identified as batch A and batch B. Batch A was 
reputed to harden better than batch B. From each 
of these batches specimens were cut. and identified 
by their batch letter and a number. Both batches 
were oil-quenched from 850 deg. C. For the purpose 
of this investigation it was desirable that specimens of 
both high and somewhat lower hardness should be 
included. The specimens from batch B were therefore 
tempered. As the specimens were to be selected from 
@ narrow range of hardness, as determined by magnetic 
hardness grading, they were all cut to identical lengths. 
Table I shows the number of specimens eorresponding 
to each figure on the arbitrary magnetic hardness scale. 
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of Hy being tabulated. Finally, new flats were ground 


on all the samples on the side opposite to the observers” 
flats, and Hy impressions made on the new flats by one 
observer. From a study of the individual results and 
the collective results, conclusions have been drawn 
which will be considered separately. The general 
conclusion is that there is considerable variation in the 
submitted Hp readings, the main causes being: (1) 
insufficient care in the preparation.of the flat; (2) the 
use of a cracked or chipped diamond; (3) incorrect 
mounting of the specimen. 

A few observers, notably Nos. 15 and 19 for the A 
samples and Nos. 17, 19 and 20 for the B samples, 
obtained high readings for one or both of their samples. 
Of these, Nos, 19 and 20 used damaged diamonds, 
although their flats were classed as ‘“‘Good.” This 
fact may partly account for their high readings, the 
fracture being of such a character as to offer greater 
resistance to penetration and thus giving a smaller 
impression and a higher value of Hp. On re-measuring 
these observers’ impressions, however, it appeared that 
an error in setting the ocular knife had been 
made, which would account partly for the high readings 
submitted. The flats made by observers Nos. 15 and 
17 were classed as ‘‘ Not good” and “ Fair,” respec- 
tively, and this probably accounts for the high readings 
obtained (which might with somewhat less or equal 
probability have been abnormally low), the precise 
setting of the knife-edges being made quite impossible 
by the badly defined corners of the impression. 

There is a greater tendency among observers in 
general to obtain abnormally low than abnormally 
high readings. This is most probably due to the 
susceptibility of the hardened steel to local tempering 
during the grinding of the flat. In none of the more 
obvious cases did the local tempering seriously affect 
the new flats which were ground parallel to the original 
flats on the opposite side of the specimen. Some of the 
less obvious cases of low readings are probably due to 
the fact that their flats were classed as “‘ Not good,” 
with consequent difficulty in making a Leper ge 
of the knife-edge. It would require a very ski 
operator to judge the correct setting if, for instance, 
one corner of the impression coincided with a scratch 
which showed up as a dark line and masked the corner 
of the impression. 1 

Readings showing a wide variation in values of Hp 
on a given sample may be attributed to one of the 
following causes or combinations of them :—{a) local 
tempering of the flats during preparation, the amount 
of tempering probably varying along the sample ; 
(6) lack of discrimination in setting the ocular knife- 
edges due to the bad finish of the flat; (c) too great 
a difference between the two diagonal readings for 
ohe impression, owing to bad finish of the flat, curvature 
of the “flat” or insufficient care in mounting the 
samples so that the travel of the diamond is not normal 
to the flat. 


TABLE I.—NUMBER OF SPECIMENS AT EACH MAGNETIC HARDNESS VALUE. 





Magnetic Hardness Scale. 








(tempered) 


The specimens for the various observers were selected 
from the following groups: Group A.—12 at 101 mag- 
netic hardness, and 52 at 100 magnetic hardness. Group 
B.—26 at 91 magnetic hardness, 20 at 90 magnetic hard- 
ness, 8 at 89 magnetic hardness, and 7 at 88 magnetic 
hardness. By convention, ‘12 samples at 101 mag- 
netic hardness,” for example, indicates that these 
samples were within the range 101 to 102 magnetic 
hardness (theoretically 101 to 101-9). Thus all the 
A samples are within the range 101 + 1, and all the B 
samples within the range 90 + 2 magnetic hardness. 
A list of the observers was drawn up and each one was 
allotted a number by which he could be identified. 
Each observer was provided with two samples of batch 
A and two samples of batch B, and was asked to make 

Hy impressions on each sample, viz.: one near 
each end and one approximately in the middle. The 
samples, together with each observer's results, were in 
due course returned. 

The results received were carefully studied. They 
were tabulated and plotted. Next the observers’ 
impressions were re-measured. Where the observer 
made several impressions on one sample, all the impres- 
sions were re-measured, the ocular readings and values 





* Communication from the Armament Research 
Department, Ministry of Supply, entitled ‘‘ Sources of 
Error in Diamond Pyramid Hardness Measurements on 
Hardened Steel,” presented at the autumn meeting of 
the Iron and Steel Institute, held on Friday, November 23, 
1945. Abridged. 
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A selection of five photomicrographs taken from 
observers’ submitted Hp impressions is given in Figs. 
1 to 5, opposite. Fig. 1 shows a typical impression 
taken at random. The impression has sharp edges, 
sharp corners, and equal diagonals. The surface 
of the sample shows the minimum permissible polish 
required to obtain a good impression. Fig. 2 shows 
a badly polished surface. The scratch lines of the 
polish mask the corners of the impression so that 
the diagonals cannot be measured with any accuracy. 
Fig. 3 also shows a badly polished surface, and in this 
case the travel of the diamond was not normal to the 
flat, giving a kite-shaped impression. Fig. 4 shows not 
only a kite-shaped impression, but also the effect of a 
tipless diamond. A portion of the original surface with 
scratch lines can be seen inside the impression. Fig. 5 
shows the effect of a chipped diamond. A small 
indentation is seen near the top corner of the impression 
(top right-hand edge). 

As all the diamend indenters used by the observers 
were obtained from the same source, viz., Messrs. 
Vickers-Armstrongs Limited, the possibility of effects 
arising from variations in the 136 deg. indenters* 
has been ruled out. It is of interest to note, however, 
that the effects of such variations have been investi- 
gated elsewheret and the results indicate that “ discre- 


* R. L. Smith and G. E. Sandland, Jl. J. and S. Inst., 
vol. cxi, page 285 (1925). 

+ F. B. Fuller, 7’rans. Am. Soc. for Metals, vol. 25, 
page 1198 (1937). 








MARCH 22, 1946, 


pancies in hardness data and non-geometrically sha, 
impressions may be expected for properly calibrated 
and operated Hy machines the accuracy ang 
workmanship of the diamond pyramid indenters are 
satisfactorily controlled.” An attempt was made to 
distinguish and assess errors of the following types :— 
(a) error in setting the microscope ocular knife-edges 
including the departure of individual microscopes fron, 
their rated magnification, and (5) overall probable erro, 
for one observer using one machine. 

If a number of reasonably skilled observers measur 
one well-defined impression with the same microseo 
agreement to within a probable error of +1 o¢ 
unit for diagonals of approximately 250 ocular unit, 
may be expected. In the present investigation a study 
was made of the differences between individual obser. 
ver’s submitted readings and the readings obtained by 
re-measurement of the impressions by observer No, 28, 
The various observers were asked to submit three 
readings for each sample, but in many cases several 
other impressions were made.. These were all re. 
measured by observer No. 28, and the nearest one to 
the corresponding submitted reading was taken jn 
calculating the recorded differences. 

It will be appreciated that this test also involves 
differences in microscope magnification between a given 
observer’s machine and observer No. 28’s machine, 
For a -in. objective every microscope is adjusted by 
the makers to a nominal magnification such that } 
ocular division = 0-001 mm. To check this variation 
in microsco magnification, another machine was 
made available to observer No. 28, and the results for 
hard and soft test blocks are given in Table II. It will 


TABLE II.—Hp Measurements Taken on Hard and Soft 
Test Blocks by Different Vickers Machines. 

The impressions made by one machine (A) were measured 
first with the microscope belonging to that machine, 
and secondly with the microscope belonging to the other 
machine (B). A load of 30 kg. was used in each case. 


’ 





! 
Measured Ocular 
| Machine | Readings. 


Hp. 





Hard Test Block. 

Impression No. 1 made by , A. 247/8, 246/7 
machine A she -+| B. 243, 245 

Impression No. 2 made by | B. , 244 
machine B én eae A. 247, 246/7 

Soft Test Block. 

Impression No. 1 made by | A. 
machine A i Sel B 

Impression No. 2 made by | 
machine B - - 


, 480 
\ , 477 
B. , 480 
A. , 483 


magnification is likely to lead to an error of approxi- 
mately 22 Hp units, corresponding to 3 ocular divisions 
at approximately 920 Hp. The difference is negligible 
for the soft test block using the same load. Thus, in 
many cases the significance of the difference between 
the observers’ submitted readings and the remeasured 
readings may be masked entirely by differences in 
microscope magnification, and no assessment of the 
setting error is thus possible in the present investigation 

A standard of comparison is necessary by which to 
judge the relative merit of each observer’s readings, 
using one machine. In this investigation, observer 
No. 28 ground and polished new flats by a method which 
had proved in practice to give most reliable results 
(see below). New impressions were made to correspond 
with each observer's impressions. As the samples 
were selected from a narrow range of m ic hardness, 
the overall probable error—obtained statistically 


TABLE III.—Results of Statistical Survey of Measurements 
Taken by Observer No. 28. 





58 Samples from Series A. | 58 Samples from Series B. 





| Average Hp 
and Probable 
Error Limits. 


Average. Hp 
and Probabie 
Error Limits. 


Magneti Magneti 
Hardness Hardness 





101+1 | 87047°5 | 90+2 | 790415 








combining the results of each of the series A and B— 
was considered the best basis for comparison. It 
should be emphasised that the magnetic hardness values 
are relative only, and mutually comparable only for 
the samples in the present investigation. Magnetic 
hardness values are strictly intercomparable only for 
samples of the same size and shape, from the same 
melt of steel, and heat-treated under identical condi- 
tions. They may be intercomparable for different 
samples of steels over a limited range of composition 
and heat-treatment, other factors being constant. 
Table III shows the results of the statistical survey 
of all measurements by observer No. 28. 
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Summary of Sources of Error.—The sources of errors 
in Hp measurement procedure may be summarised 
as follows. (1) Preparation of the flat.—{a) Local 
tempering, causing low readings in general, and wide 
variation of readings on one specimen. (b) Residual 
curvature of the “‘ flat,” causing kite-shaped impres- 
sions, the mean of the diagonals being unreliable. 
(c) Lack of final polish, causing the corners of the 
impressions to be badly defined, with consequent in- 
accuracy in setting the ocular knife-edges. 

(2) Mounting the Sample.—(a) Lack of normality of 
the travel of the diamond to the flat, causing irregular 
or kite-shaped impressions, and lateral strain on the 
diamond. (6) Lack of rigidity in supporting the 
specimen, causing irregular or kite-shaped impressions, 
and lateral strain on the diamond and consequent 
tendency to fracture. 

(3) Microscope Errors.—(a) The difference between 
the actual magnification and the rated magnification. 
(6) Measurement of the impression—systematic and 
accidental errors: tendency to set the ocular knife- 
edges too near, causing high Hy results; tendency 
to set the ocular knife-edges too far apart, causing 
low Hp results; faulty zero adjustment, causing 
systematic high or low Hp results, and probable error 
for any given observer using any given machine. 

On the preparation of the surface of the specimen 
depends for the most part the accuracy and consistency 
of the Hp impressions made by the machine. Any 
discrepancies still persisting can then be traced either 
to the observer in the measurement of the dfagonals 
of the impression, or to the machine in making the 
impression. The variations arising from the last- 
named sources should be comparatively small. Hy 
impressions are sometimes made on cylindrical surfaces 
of small diameter. This procedure, in which the 
diagonal of the impression parallel to the axis of the 
rod only is measured, can be regarded as giving only 
a rough idea of the true hardness. It is clear that the 
load on the corners at the ends of the longer diagonal 
(i.e., parallel to the cylinder axis) is greater, and that 
on the other corners less, than the equally distributed 
load on all corners when testing on a flat. In conse- 
quence, the axis diagonal may be too long, while the 
transverse diagonal is definitely too short, and measure- 
ment of it introduces an error; no reliability can 
therefore be attached to such readings. A further dis- 
crepancy may be introduced by a decarburised surface. 

Recommended Procedure for Surface Preparation.— 
While there is nothing new or unique about the proce- 
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dure given here, it is important that a standardised 
procedure should be adopted, so that the Hy figures 
of independent observers may be comparable and 
reliable. The procedure given has been used essentially 
for rods, but may be suitably amended for other 
shapes. The rod is clamped horizontally in a vice 
and a carborundum file used with long slow strokes 
evenly applied with light hand pressure to obtain a 
flat approximately 0-1 in. wide. The use of a car- 
borundum wheel, even with the specimen immersed 
in water, is to be deprecated, as local tempering is 
likely with very hard steels. The specimen is trans- 
ferred to a jig which consists simply of a clamping 
block attached to an arm that is made to travel by 
hand over a board on which are clamped at one edge 
sheets of emery paper, ¢.g., Oakey’s F (uppermost), FF, 
Naylor’s 1M, 0, 00. At each successive change of 
emery paper, the clamping block is turned through a 
right angle, and polishing continued on one particular 
paper until all the marks of the preceding-paper have 
been removed. In this manner a good flat is obtained. 
In the case of }-in. diameter bar, the flat is approxi- 
mately 4 in. wide and corresponds along its centre 
line to a depth of approximately 0-010 in. below the 
original surface. The clamping block complete with 
sample may then be inverted and stood on the table 
of the Vickers machine for hardness measurement. 

In the actual measurement of the diamond indenta- 
tion by the micrometer eyepiece, it is usual for the 
different observers to agree on the setting of the knife- 
edge to within + 1 ocular unit (+ 0-001 mm. for a 
%-in. objective). This difference in ocular reading 
varies in significance at different positions of the 
hardness scale, since the length of the diagonal of an 
impression made on very hard material, such as tungsten 
carbide, is only about a quarter of that of an impression 
made on mild steel with the same load and objective. 
For a range of 850-950 H) it is estimated that the 
overall accuracy in the measurement of a diagonal 
is approximately + 1-5 ocular units. The difference 
between the measured values of the two diagonals 
of the same indentation depends largely on the con- 
dition of the surface of the flat and its normality to 
the travel of the diamond. The two diagonals may 
differ by as much as 4 ocular units ; but if the difference 
is greater than this, a new impression should be made. 
The average of the two diag 
value of Hp read from the table for the load used— 
usually 30 kg. for materials in the range 850-950 Hp. 
A difference of 1 ocular unit is equivalent to 8 Hp units 
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in the region of 950 Hp, so that any results in this region 
may have a probable error of approximately + 10 to 
+15 Hp units. 

Thanks are due to Mr. F. Drury for the many hardness 
measurements which this investigation entailed, and 
to the Director-General of Scientific Research and 
Development, Ministry of Supply, for permission .to 
publish the results of this investigation. 





ADDITION OF NICKEL TO CAST 
CHROMIUM-MOLYBDENUM STEELS. 


In a paper entitled ‘‘ Effect of Nickel on the Physical 
Properties and Thermal Characteristics of Some Cast 
Chromium-Molybdenum Steels,”’ recently presented to 
the American Society for Metals, Messrs. N. A. Ziegle1 
and W. L. Meinhart give particulars on an investigation 
on chromium-molybdenum steels containing up to 
9 per cent. of chromium, up to 1-5 per cent. of molyb- 
denum, and up to 0-3 per cent. of carbon, to which 
nickel in amounts of up to 2 per cent. is added. The 
steels were considered in four groups, containing,res- 
pectively, 2-5, 5, 7, and 9 per cent. of chromium ; the 
effect of nickel was determined by additions of 0-5, 
land 2 per cent. The authors had already carried 
out work on the straight chromium-molybdenum 
steels, but they were requested to irivestigate the 
effect of additions of nickel in making the steels 
weldable and in rendering them able to meet cer- 
tain engineering requirements. The authors’ ther- 
mal-analysis curves show that in all the steels investi- 
gated, increases in the nickel content, of up to about 
2 per cent., suppress the beginning of the transforma- 
tion on heating to 700 deg. to 750 deg. C., and it 
was found that, in the steels near the upper limit 
of the range tested, transformations were more sluggish, 
less abrupt, and spread over a wider temperature range 
than in the corresponding nickel-fi chromium- 
molybdenum steels. This thermal sluggishness became 
more pronounced with rise in chromium and molyb- 
denum content. The influence of nickel on thermal 
sluggishness, however, was found to be complex in 
character; in some cases the addition of 0-5 per cent. 
to 1-0 per cent. increased the sluggishness, while 
further amounts, up to 2 per cent., had the reverse 
effect. 

The physical and mechanical tests on the nickel- 
containing steels showed that, in general, nickel up 
to 2 per cent. increases the ultimate tensile strength, 
yield strength, limit of proportionality and hardness, 
without undue impairment of ductility and impact 
resistance. In steels containing 0-05 per cent. and 
0-15 per cent. of carbon, and up to 5 per cent.of 
chromium, the strengthening effect of 1 per cent. of 
nickel was found to be about equal to that of an 
increase of 0-15 per cent. of carbon and, by comparison 
with the higher-carbon composition, the nickel-con- 
taining low-carbon steel has the advantage of higher 
elongation, reduction of area and impact-resistance. 
The same qualitative comparison is valid in steels of 
other chromium contents, but the potency of the nickel 
addition is less in steels of the 7 per cent. and 9 per cent. 
chromium classes. In steels containing higher carbon, 
such as those of the order of 0-3 per cent., a nickel 
content of 2 per cent. gives very high tensile values, 
namely, over 62-5 tons per square inch, in conjunction 
with fair ductility and resistance to impact. The 
welding experiments were particularly interesting. 
They showed that the hardness developed in the weld- 
ected area is much lower in the low-carbon chromium- 
molybdenum steels containing nickel than in the 
nickel-free steels of similar type in which a higher 
carbon has been employed as the strengthening element. 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawi 
Ae hy yop where none is mentioned, 
is not illustrated. 


inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in 3 


Copi of Bpeiations ~— be obtained ai the Pateni 
“Opftce Sales London, W.C.2, price 1s. each. : 
The date of the advertisement of the acceptance of a 
Complete Specification is after the abstract in 
each case, unless the has been sealed; when the 
word “ Sealed ” is 
An may, at any time within two months — the 
‘dake of th Fhe advertisement of the acceptance of a Complete 
pa to ros of Patent of the 
a on any 
grounds mentioned in the Acts. 
INTERNAL-COMBUSTION ENGINES. 

572,755. Crankease Ventilation. Vauxhall Motors» 
Limited, of Luton, and M. Platt, of London. (1 Fig.) 
May-18, 1944.—The invention is a crankcase ventilation 
system for motor-car engines. Air is fed to the carburet- 
tor b, as shown by the full-line arrows, first through a 
centrifugal air cleaner c and then through an air cleaner d 
of the wet-impingement type. The inlet pipe e for the 
crankcase air is connected to the valve rocker casing and 

















“(s72: 
to a point in the air line between the cleaners ¢ and d, so 
that it has been submitted to a cleaning process already. 
The outlet pipe g from the crankcase is connected to the 
induction pipe between the carburettor b and the cleaner 
d. The ventilating air flow is shown by the dotted-line 
arrows. No additional air cleaner is required for the venti- 
lating air and the pressure drop across the second cleaner 
in the series is sufficient to maintain air flow. (Sealed.) 


572,463. Cooling Jacket. The Cierva Autogiro Com- 
pany, Limited, of London, and C. G. Pullin, of Wimbledon. 
(3 Figs.) April 28, 1944.—The object of the invention 
is to provide a jacket connected to both a jacketed cylin- 
der head and a cylinder barrel so that relative move- 
ment is possible between these two parts as a result of 
differential thermal expansion. The cylinder barrel 1 
has an external screw-thread at its upper end by which 
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it is screwed into the cylinder head 2. On assembly, the 
head is first heated, then the barrel is screwed in, and 
next a locking ring 21 is tightened up to make the joint 
between the head and the barrel gas-tight. The head 2 


is surrounded by an integral cooling jacket 5. When 
the head and barrel have been secured together, they are 
set up in a lathe so that conical surfaces 23 and 24 can 
be machined to the same taper, the surface 23 being on 
the jacket 5 and the surface 24 being on a ring 25 secured 
to the barrel below the bottom cooling fin. A conical 
sheet-steel jacket 22 is then placed in position with rubber 


bonding compound between it and the machined surfaces 
23 and 24, endwise pressure is applied to the jacket 22 
from below, and the whole assembly is subjected to the 
bonding and vulcanising temperature. The jacket 22 
is made too long, so that the endwise pressure is applied 
to the lower projecting end, this end being subsequently 
cut off flush with the ring 25. This ring, which is of 
brass, is itself secured by silver soldering or rubber 
bonding to the lowermost cooling fin 17. To effect the 
rubber bonding, the steel surfaces are first plated with 
brass, and the mating surfaces, after degreasing, are 
treated with one or more coats of a solution of synthetic 
rubber of the Neoprene group, such as “ Pepren,” and 
the solution is allowed to dry. A layer of uncured natural 
or synthetic rubber is then placed between the surfaces 
of the joint and vulcanised under steam pressure 


of | of 45 to 50 Ib. per square inch for 50 to 60 minutes. One 


advantage of the invention is that it provides a simple 


572,524. Driving Gear for Power Presses. ©. J. 
Rhodes, of Wakefield. (3 Figs.) September 23, 1943.— 
The driving gear is for use in machines, such as shearing 
machines, which are usually operated by mechanical 
clutches operating in conjunction with a brake mechanism, 
the main function of which is to stop rebdund of the 
crankshaft when the clutch is disengaged. The object of 
the invention is to eliminate the usual brake mechanism 
for stopping rebound on clutch disengagement. The 
tight adjustment of these brakes necessarily produces 
considerable friction and leads to waste of power. The 
crank end cap c and the catch plate d have sleeve portions 
e and f, which fit into recesses on opposite sides of the 
flywheel hub a, and the inner ends of the sleeves are 
spigoted so as to interlock with one another within the 
wheel hub. The sleeves ¢ and f are both keyed to the 
crankshaft by a common longitudinal key. The roller 
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keys, k, k’, rotate in bores in the sleeves e, f, the central 
portions of the keys being recessed to half their diameter 
for the length of the keywaysin the huba. The keys can 
be rotated into the non-driving position shown, in which 
the flywhéel rotates without rotating the crankshaft, 
orinto the driving position,in which the solid portions 
of the keys engage the hub. The outer end of the crank 
end cap c is flanged to form a box, closed by a cover plate, 
in which move arms p, ¢g, having cam-shaped edges 
which are in engagement. The arms are mounted on 
the ends of the roller keys k, k’ and ensure that when one 
key is rotated the other key is also rotated to an equal 
extent. The arms are spring-loaded to keep the keys 
in the driving position. At the outer end of the catch 
plate d the key k’ carries a radial arm z, into the path of 
which a stop y can be moved by the control pedal of 
the press to rotate the keys into the non-driving positions 
shown. The retraction of the stop y frees the keys to be 
returned by the spring into the driving position. A stop 
disc z is attached to the catch plate d and has a notch 
engaged by a spring-loaded pawl. (Sealed.) 


ROAD VEHICLES. 

572,490. Road Roller. Aveling-Barford, Limited, of 
Grantham, and W. H. Bramble, of Grantham. (7 Figs.) 
January 21, 1944.—The invention aims at facilitating 
the cleaning of the usual perforated sprinkler pipes 
which spray the roller and the rear wheels with water to 
prevent tar from sticking to them. In these pipes, the 
perforations are located close to the rims of the road 
wheels so that their clearance when they become choked 
is normally very difficult. A water tank 1 is mounted 
between the front roller and the rear wheels, and from a 
transverse pump at the bottom of the tank a pipe 5 
leads to a pump 6 adjacent the gearbox of an internal- 
combustion engine 7, the pump being driven from the 
gearbox. From the pump a delivery pipe 8 runs forward 
to a point above the roller where it is fitted with a swivel 
coupling 9. The pipe is bent down alongside the rear 





member of the fore-carriage fork 10 and is connected 
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to a bracket 11 constituting a stuffing box bolteq to 
fork, the axis of this stuffing box being paralle] to ; 
front axle. The stuffing box -upports a Perforated pj 
which extends the full width of the roller and is rote” 
in the stuffing box by means of a handle clanpeq round 
the pipe. The forward side of the stuffing box jg Der. 
forated. Each end of the perforated pipe is fitteq with 
a stopper of the resilient expansion type. For the ee 
wheels, bearing brackets 20 are bolted to the engine 
7 on the off and the near sides, and each supports a rotat. 
able length of perforated pipe. The inner end of this 
pipe is rotatable in a gland forming part of a Water. 
delivery union on the pump 6, and to each length of Pipe 




















a handle is clamped. The outer ends of the pipes ar 
closed by expanding stoppers. In the event of any 
choking of the perforations in the pipes, the pipe con- 
cerned can be turned by means of the handle through 
convenient angle, without loosening or disconnecting 
any couplings, until the perforations are in a position 
in which they are accessible for clearing by a length of 
wire and any dirt removed from the perforations can be 
quickly disposed of by withdrawing the stopper in the 
end of the pipe and flushing the pipe with water. 
(Sealed.) 
MISCELLANEOUS. 

572,650. Power-Operated Brake. FE. R. Elliston, of 
London. (4 Figs.) October 11, 1943.—The brake is 
of the kind in which the power unit is mounted on top 
of the rigging and is energised to lift the shoes from the 
drum, and it is an object of the present invention to dis- 
tribute the weight of the power unit evenly between the 
brake shoes and enable an efficient braking action to be 
attained. The plunger 3 of an electromagnet power 
unit 2 is drawn upwards when the magnet is energised. 
The unit 2 is mounted on a sole plate 5 astride the upper 
ends of the two brake shoes 6, 6a. The sole plate is 
pivoted at 9, at about its centre, to the upper end of the 
shoe 6 and rests at one end on a roller 10 mounted on 
the upper end of the other shoe 6a. At the other end 
of the sole plate is a fulcrum pin for an L-shaped lever 13. 
The latter is connected at the end of its longer arm to the 
lower end of the plunger 3. The shorter arm of the L- 
shaped lever is connected to a combined thrust and spring 
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rod 1. Between the brake shoe 6 and the short arm of 
the lever 13, this rod 1 is encircled by a coil spring 16, 
the pressure of which is adjusted by nuts on the rod. 
The ro@ passes, with clearance, through holes in the 
brake shoes 6, 6a, and at its outer end carries two nuts 
by which the effective length of the rod can be adjusted. 
The weight of the power unit 2 is approximately equally 
borne by the two brake shoes. In operation, de-energisa- 
tion of the electromagnet causes the plunger 3 to drop, 
so that its weight acts on the L-shaped lever 13. The 
other end of the lever therefore pulls on the thrust rod 1 
to draw the two brake shoes together, the coil spring 
assisting this movement and applying pressure to the 
brake drum. When the magnet is energised, the plunger 
3 is drawn up, lifting the long arm of the L-shaped lever 
which, in turn, compresses the spring 16 still further. 
This further compression takes place between the adja- 
cent shoe 6 and the sole plate 5 pivoted to it, so that 
no additional pressure is exerted by this shoe on the 
brake drum, while the braking pressure is relieved owing 
to the rod 1 being pushed through the other brake 
shoe 6a.. Both shoes are then forced apart by the weight 





of the magnet. (Sealed.) 
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CORROSION-RESISTING 
PROPERTIES OF 
ELECTRODEPOSITED TIN- 
ZINC ALLOYS. 


By R. M. An@tes anp R. Kerr. 


Ix the present investigation, corrosion tests on 
electrodeposited tin-zine alloys of various composi- 
tions and thicknesses have been undertaken to 
determine the most suitable type of deposit for 

ting iron and steel from rusting. A com- 

ison has been made between the corrosion- 
resisting properties of tin-zine alloys and those of 
electrodeposited tin, cadmium, zinc, and hot-dipped 
zinc coatings, and it is shown that, for a given thick- 
ness of coating, the greatest measure of protection 
is afforded by tin-zine alloys containing approxi- 
mately 78 per cent. of tin. The effect of mechanical 
deformation on corrodibility has been examined, 
and it is found that the 78/22 tin-zine alloy is able to 
withstand a reasonable amount of deformation by 
bending or cupping without appreciable reduction 
in protective value. The resistance of tin-zinc 
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the deposits possess excellent polishing and soldering 
qualities. To cover the field as widely as possible 
in determining the properties of the deposits, several 
different methods of corrosion testing have been 
used. In selecting these methods, the urgent need 
for an improved coating for protecting sheet-steel 
radio chassis, and other parts intended for use under 
tropical conditions combining high temperature 
and high humidity, was particularly borne in mind, 
but other aspects of corrosive attack have also 
received consideration. 

With the exception of the galvanised coatings, 
which were hot-dipped, the remaining specimens 
were prepared by electrodeposition. The tin-zinc 
deposits were made by a method developed by the 
Tin Research Institute.* The tin-, zinc-, and 
cadmium-plated samples were prepared by deposit- 
ing the respective metals from conventional alkaline 
plating baths. The hot-galvanised coatings were 
on steel of thickness 0-025 in. and 0-036 in. All of 
the electrodeposited coatings were on tin-plate 
steel base, either pack-rolled steel of thickness 
0-0122 in., or cold-reduced steel of thickness 0-009 


| - Sais 
| plating is also a comparatively simple process and 








in. The analyses of these two steels are given in 
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Types of Corrosion Test.—The specimens were 
subjected to a number of corrosion tests. Thus, 
the humidity chamber test was carried out in con- 
formity with the recommendations laid down in 
specification No. K.110 of the Wireless Telegraphy 
Board.* The specimens are suspended on glass 
hooks in a lagged chamber and maintained for 
6 hours at a temperature of 60 deg. C. in an atmo- 
sphere of relative humidity not less than 95 per cent ; 
over a further period of 16 hours they are then 
allowed to cool down to room temperature within 
the chamber with free condensation of moisture on 
the surface. The whole period of 22 hours consti- 
tutes one complete cycle of the test. Secondly, the 
salt-spray test was carried out in accordance with 
the specification of the United States War and Navy 
Departments.t The specimens are placed in a 
vented box maintained at 35 + 2 deg. C. and are 
bathed continuously in a mist produced by the air 
atomisation of a 20 per cent. solution of sodium 
chloride in distilled water. Thirdly, in the hot- 
water test, the specimens are immersed for 12 days 
in distilled water, the temperature being 90 deg. C. 
during the day (8 hours) and 75 deg. C. during the 
night (16 hours). Finally, for the outdoor exposure 
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deposits to corrosive attack can be further increased 
by subjecting them to a chemical filming or passi- 
vating treatment. Particulars of several different 
filming solutions are given and the results of corro- 
sion tests on filmed deposits are briefly discussed. 
Both of the metals tin and zinc are extensively 
used for coating iron and steel to provide protection 
against corrosive attack. Tin or zinc may be 
applied by one of several accepted methods, such as 
hot-dipping, electrodeposition, or spraying, and 
usually the coatings used in industry are relatively 
thin, with the result that they do not afford complete 
and lasting protection against severely-corrosive 
conditions. Thin tin coatings, on the one hand, 
are liable to be somewhat porous, and the under- 
lying metal then tends to corrode at the pore sites, 
while thin zinc coatings, on the other, soon disappear 
through direct attack of the zinc itself, zinc being 
less noble than steel. It is necessary considerably 
to increase the thickness of tin or zinc coatings in 
order to overcome these objections, and the cost of 
the coating is increased in consequence ; moreover, 
dimensional tolerances do not always permit the 
thickness of the protective coating to be unduly 
increased. By comparison with tin or zine, electro- 
deposited tin-zinc alloys of suitable chemical 
composition possess certain outstanding advantages. 
As a means of protecting iron and ‘steel against 
corrosion, tin-zinc is superior to tin, zine, or cad- 
mium plate and the protective value of the deposit, 
if necessary, can be further enhanced by subjecting 
it to a simple chemical filming treatment. Tin-zinc 
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Table I. The standard thicknesses of tin-zinc 
deposit studied were 0-0001, 0-0003, 0-0005, 0-0007, 
0-001, and 0-002 in. The thickness of the tin, 


TABLE I.—Analyses of Steel Basis Maierials. 











Pack-Rolled | Cold-Reduced 
Element. Steel. Steel. 
Per Cent Per Cent. 

Carbon .. 0-10 0-09 
Manganese 0-40 0-29 

Silicon .s Re oe 0-005 0-002 

rus e ¢ aS 0-082 0-021 

Sulphur .. Se et 0-075 0-032 
Copper .. 0-11 | 0-16 
Nickel 0-165 | 0-17 

Chromium 0-05 0-029 








zinc, and cadmium coatings included in any test 
conformed to one or more of these standards. The 
composition of alloy plate examined ranged from 
92 per cent. tin and 8 per cent. zinc to 28 per cent. 
tin and 72 per cent. zinc. For the majority of the 
tests, flat specimens measuring about 3 in. by 4 in. 
were employed, but specimens bent and subjected 
to the Erichsen cupping test after plating were used 
in examining the effect of mechanical deformation 
on resistance to corrosion. In all cases, the edges 
of the specimens and also any holes made for the 
purpose of fixing were sealed by the application of a 
protective lacquer before testing. 





* See Jl. Hiectrodepositors’ Tech. Soc., vol. 21, page 
45 (1946). 
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test, specimens were placed on the roof of the Tin 
Research Institute’s laboratories in Perivale. The 
plated sheets were suspended vertically in a freely 
exposed position. The results of the different tests 
were assessed by visual examination of the speci- 
mens. A comparison was made between the beha- 
viour of the various compositions of tin-zine alloy 
plate and between tin-zine and the tin-, zinc-, and 
cadmium-plated controls. 

Discussion of Results.—A considerable number of 
specimens were put through each test and excellent 
agreement was recorded between the results for 
duplicate specimens. In all, some 300 samples were 
tested. A range of tin-zinc alloy coatings of com- 
position 92/8, 86/14, 78/22, 70/30, 53/47, and 28/72, 
along with tin, zinc, and cadmium-coated controls, 
each case in three thicknesses, namely, 0-0003, 
0-0005, and 0-0007 in., were tested in the humidity 
chamber. The test specification K.110 calls for 
satisfactory protection after two cycles of the test, 
and all the materials examined fulfilled this require- 
ment. After two cycles, the tin deposits showed 
some slight yellowish discoloration, the zinc deposits 
had become almost black with traces of white 
deposit on the surface, the cadmium deposits 
appeared to be unaltered, and the tin-zinc deposits 
were either unchanged (deposits containing 70 per 
cent. of tin or more) or were darkened although not 
to the same extent as the zinc deposits (deposits 


* Published by H.M. Stationery Office (1942). 








t+ U.S. Army-Navy Aeronautical Specification An-QQ- 
S-91. (December, 1938). 
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ELECTRODEPOSITED METALS AND ALLOYS. 





containing less than 70 per cent. of tin). It was! 
impossible to discriminate further between the 
different coatings at this stage and the test was 
therefore continued, the specimens being examined 
after each further cycle up to 10 cycles and then 
after 50 and after 89 cycles. 

There was no appreciable difference in the appear- 
ance of the specimens after 50 and after 89 cycles. 
Fige. 1, 2 and 3, on page 289, show the condition of 
the humidity-chamber test specimens after 50 cycles 
(1,100 hours). In each of the three illustrations, the 
specimens coated with a deposit 0-0003 in. thick are 
in the uppermost horizontal row ; coatings 0-0005 in. 
thick are in the middle horizontal row ; and deposits 
0-0007 in. in thickness are in the bottom row. In 
Fig. 1, the left-hand vertical row shows the tin-plated 
specimens; the middle vertical row, specimens 
coated with the 92/8 tin-zinc alloy, and the right- 
hand row, samples in which the 86/14 tin-zinc alloy 
has been deposited. In Fig. 2, the deposits of the 
78/22 alloy are shown on the left ; those of the 70/30 
alloy in the centre and those of the 53/47 alloy on 
the right. In Fig. 3, the left-hand specimens have 
been coated with the 28/72 alloy, the central ones 
have been plated with zinc and the right-hand ones 
with cadmium. All the tin-coated samples are 
rusted, the amount of rust increasing with decrease 
in the thickness of the deposit from 0-0007 in. to 
0-0003 in. Of the tin-zinc specimens the 92/8 alloy 
of thickness 0-0003 in. shows extensive rusting of 
the basis metal, but the remaining samples are 
largely free from rust, and over the range 86/14 to 
70/30 inclusive, there is hardly any change in 
appearance. The 53/47 and 28/72 alloys are 
darkened in colour, while the latter reveal a tendency 
to develop white spots of corrosion product. The 
zinc deposits are discoloured and the more thinly 
coated samples have commenced to rust; the 
cadmium deposits show numerous black spots on 
the surface, but the specimens appear to be free 
from actual rust. 

This test is being continued, but corrosion has 
already progressed sufficiently far to enable certain 
conclusions to be reachéd. The evidence is that the 
behaviour of the tin-rich tin-zine alloy deposits 
(92 per cent. and 86 per cent. tin) is typically that of 
tin, rusting of the basis metal occurring at pore sites, 
while the behaviour of the zinc-rich deposits is 
typically that of zinc, namely sacrificial corrosion of 
the coating yielding a white corrosion product with- 
out rusting in the early stages of the test, but 
followed eventually by severe rusting. In all cases, 
corrosion of the alloy proceeds more slowly than with 





the pure metal tin or zine coatings. Of all the 
materials tested, the tin-zine alloys containing 








between 70 per cent. and 86 per cent. of tin are the 
most resistant to this form of corrosive attack. 
The first salt-spray tests were carried out on 
duplicate series of alloy and metal coatings corres- 
ponding precisely in composition and thickness with 
the coated specimens tested in the humidity chamber. 
The specimens were subjected to the salt spray for 
400 hours and were then removed and photographed. 
The results of the test are shown in Figs. 4, 5 and 6, 
on.this page. As in Figs. 1, 2 and 3, the specimens 
coated with a deposit 0-0003 in. thick are in thé 
uppermost horizontal row; coatings 0-0005 in. 
thick are in the middle horizontal row ; and deposits 
0-0007 in. thick in the bottom row. As is the case 
in Fig. 1, the left-hand vertical row in Fig. 4 shows 
the tin-plated specimens ; the middle vertical row, 





specimens coated with a 92/8 tin-zinc alloy, and the 
right-hand row, samples on which the 86/14 tin-zine 
alloy has been deposited. Similarly, Fig. 5 shows, 
from left to right, the 78/22, 70/30, and 53/47 alloy 
coatings, and Fig. 6 the 28/72 tin-zinc deposit and 
the zinc and cadmium coatings. All the tin coat- 
ings reveal patches of rust, and the same applies to 
the zinc coatings, which, in addition, are covered 
with a thick white corrosion product ; the thinner 
zinc coatings, in particular, are severely rusted. The 
cadmium-plated specimens show rusting along the 
sides at a thickness of 0-0003 in. ; the 0-0005 in. 
coating is only slightly attacked, but the 0-0007 in. 
sample in one of the two tests reveals a large area of 
rust. 
The tin-zinc coated specimens show a progres- 


Tin 


92/ 








MARCH 29, 1946. 


sively increasing amount of white vorrosion product 
with increase in zine content. The specimens coated 
with the 92/8 alloy show rusting at all three thick- 
nesses, the amount of rust increasing as the thickness 
of the coating decreases. The 86/14 alloy specimens 
are rusted only in the case of the thinnest deposits. 
The 78/22 alloy shows only a trace of rusting at a 
thickness of 0-0003 in. and the coating appears to be 
remarkably free from attack. As the zinc content 
of the alloy is further increased, the extent of the 
attack of the coating also increases, and rusting is 
observed in the thinnest coatings of the two com- 
positions richest in zinc, namely, 53/47 and 28/72. 
The most serviceable composition, from the view- 
point of ability to resist attack and also prevent 
rusting of the underlying metal, is the 78/22 alloy. 
It is noteworthy that the tin-coated specimens 
included in this test began to rust at an early stage, 
but thereafter did not progressively deteriorate, 
whereas the zinc-coated specimens did not rust for 
some time but rusted rapidly in the later stages, 
and the behaviour of tin-zinc alloy of the recom- 
mended composition is intermediate between these 
two extremes. 

In view of the superiority of the 78/22 alloy, 
further salt-spray tests were undertaken on tin-zine 
coatings of 80/20 tin-zinc composition, electro- 
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white corrosion product. The results of both 
series of salt-spray tests are in agreement with those 
of the humidity chamber test in that, in each case, 
the rate of corrosion of the tin-zinc alloys of inter- 
mediate composition is slower than that of either 
of the constituent metals. The indications are that 
alloys around the 78/22 composition in contact 
with steel are mildly sacrificial in character and 
accordingly corrosion of the coating itself proceeds 
very slowly as compared with the corrosion of electro- 
deposited or hot-dipped zinc coatings. 

In the course of studies on the corrosion of gal- 
vanised coatings by water, L. Kenworthy and M. D. 
Smith* showed that the sacrificial protection of steel 
by zinc is rapidly lost in water at a temperature of 
70 deg. to 80 deg. C. This is in agreement with the 
general experience that galvanised iron hot-water 
tanks fail rather rapidly by rusting. The possibility 
that 78/22 tin-zinc might undergo a similar reversal 
of behaviour in hot water was considered, and, as a 
preliminary investigation, comparative corrosion 
tests were carried out on tin-zinc and on galvanised 
coatings of two different thicknesses on steel. 
After immersion for 12 days in hot water, the 
specimens were removed and photographed (Figs. 9 
to 12, on page 300). It is seen that the 0-002 in. 
| 80/20 tin-zine coated sample (Fig. 12) is com- 





TABLE I1.—-HuMipiry-CHAMBER TESTS ON DEFORMED ELECTRODEPOSITs. 


/ Erichsen Cupping Test. 


Electro- | 


Thickness, | 


180 Deg. Bend Test. 





deposit. Thickness, Thickness, Thickness, Thickness, Thickness, 
0 -0003 in. 0-0005 in. 0-0007 in. 0 -0003 in. 06-0005 in. | 0-0007 in. 
Tin . Rusted all over | Rusted mainly | See Fig. 13 Slight rust on | Asfor0-0003in. See Fig. 14 
outside cup | inside and out- deposit 
side of bend 
92/8 tin-zine .. Entire surface Asfor0-0003in.| Very slight | Badly rusted Asfor0-0003in.| Very few fine 
badly rusted deposit rusting out- outside bend. deposit. pores inside 
side cup Slightly rusted and outside 
| inside bend bend. 
86/14 -| Fine pores out- Free from rust | Free from rust _ Few pores in- | Free from rust. As for 0-0005 in. 
| side and slight side and out- Slight trace - deposit. 
| + porosity in. side bend of white cor- 
side cup rosion product 
78/22 .| Few pores on | Free from rust | Free from rust. Free from rust | Free from rust | See Fig. 14. 
| top of cup See Fig. 13 
70/30 -| Norust. White | Asfor0-0003in. | Asfor0-0003in.' Free from rust Almost free Free from rust. 
| corrosion pro deposit deposit from rust | 
duct present | 
53/47 ., As for 70/30 | As for 70/30 | As for 70/30 | Free from rust. | Free from rust. As for 0-0005 in. 
alloy | alloy alloy Moderate Slightamount | deposit. 
amount of of white cor- | 
white corro- rosion product | 
| sion product | present | 
} present . 
28/72 .| Do., but darker | Do., but darker | Do., but darker No specimew) Free from rust. | As for 0-0005 in. 
in colour in colour in colour available Much white eposit. 
corrosion pro- | 
| duct present | 
Zine .| Slight rusting. Asfor0-0003in. See Fig. 13 Slight rusting. Asfor0-0003in. | See Fig. 14. 
Much _ white deposit Much’ white deposit 
corrosion pro- corrosion pro- 
duct present duct present 
Cadmium .| Black spots on | Black spots all | See Fig. 13 Black spots and | Black spots pre- | See Fig. 14. 
cup over. Some some rust sent 
rusting on spots present 
top of cup 


deposited tin, electrodeposited zinc, and hot-dipped 
zinc, primarily with the object of studying the 
effect of thickness of deposit on resistance to attack. 
The tests were continued for 672 hours and the 
condition of the specimens at the conclusion of the 
run can be judged from Figs. 7 and 8, opposite. 
In Fig. 7, specimens plated with 80/20 tin-zinc 
alloy are shown in the upper horizontal row, the 
lower horizontal row consisting of electrodeposited 
tin. The thicknesses of the deposits increase 
progressively from left to right. Thus the two 
specimens on the extreme left-hand vertical row 
are coated with a deposit 0-000] in. thick, the 
deposit on those in the next vertical row is 0-0003 in. 
thick, the next deposit is 0-0005 in. thick, the next, 
0-001 in. thick, and that on the two specimens on 
the extreme right, 0-002 in. thick. In Fig. 8, the 
three left-hand specimens are of electrodeposited 
zine and the two right-hand of hot-dipped zinc. 
The deposit on the specimen on the extreme left is 
0-0005 in. thick, that on the specimen next to it 
0-001 in. thick, and that on the central specimen 
0-002 in. thick. Of the two hot-dipped zinc speci- 
mens, that on the left is coated with 0-001 in. of 
zinc and that on the right with 0-002 in. The 
tin-zine deposits of thickness 0-0005 in. and above 
are free from rust, and the rusting of the 0-0003 in. 
specimen is not extensive; all the remaining 
samples are rusted and the hot-galvanised specimens, 
in addition, are covered with a heavy deposit of 


pletely free from rust spots and is very little 
attacked, whereas the corresponding galvanised 
sample (Fig. 10) shows about 60 rust spots and the 
zinc itself is considerably attacked and roughened. 
The sample coated with 0-001 in. of 80/20 tin-zinc 
(Fig. 11) has 12 rust spots, which are all situated in 
the same region, however, and possibly may be due 
to some local defect in the steel, while the 0-001-in. 
galvanised coating (Fig. 9) shows about 100 rust 
spots. So far as this test goes it is evident that 
tin-zine alloy of around 78/22 composition retains 
its superior corrosion-resisting properties in water 
at the higher temperatures. 

The outdoor exposure tests have now been in 
progress for 330 days and are being continued. 
During this time rain fell on 128 days, and the total 
rainfall was 24-5 in. With the exception of the 
cadmium-plated specimens, the samples are still 
mostly free from rust and it is therefore impossible 
to differentiate between them. The cadmium- 
coated samples are all severely rusted, especially 
the thinner deposits. 

Effect of Deformation on Resistance to Corrosion.— 
Electrodeposited tin-zinc is sufficiently ductile to 
withstand a considerable amount of deformation 
without mechanical failure. A study of the effect of 
deformation on corrodibility was therefore con- 
sidered desirable. Two forms of test piece were 
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prepared, the one by bending flat sheet specimens 


through an angle of 180 deg. around a rod of dia- 
meter 0-25 in. ; and the other by deforming plated 
sheets in the Erichsen cupping machine to a cup depth 
of 5-6 mm. The deformed specimens were then sub- 
jected to the K.110 humidity-chamber test and were 
examined after 4 and after 65 cycles ; the test is con- 
tinuing. Figs. 13 and 14, on page 300, show the con- 
dition of the specimens after enduring 65 cycles of the 
test ; for convenience of reproduction the bent speci- 
mens have been flattened out (Fig. 14). In both Figs. 
13 and 14, the two upper specimens show, on the left 
the tin-coated and on the right the 78/22 tin-zinc 
coated specimens. Of the two lower specimens, 
that on the left is zinc-coated and that on the right 
cadmium-coated. The thickness of deposit in all 
cases is 0-0007 in. Of the four specimens repro- 
duced from each of the two types of test piece, the 
tin-zine plated samples alone have suffered prac- 
tically no attack. The tin-coated specimens:show 
numerous rust spots and the zinc-coated samples 
are fairly heavily encrusted with corrosion product. 
The cadmium-plated specimens are spotted with 
black spots, some of which show rust at the centre 
when they appear on the deformed part of the 
specimen. Table I] summarises the results of the 
visual examination of these and the remaining alloy 
coated specimens at this stage. The evidence to be 
drawn from this test is fairly conclusive, and indi- 
cates that 78/22 tin-zinc alloy is able to withstand a 
considerable amount of deformation without any 
reduction in the protection afforded to the basis 
metal. 

Application of a Protective Oxide Film to Tin-Zine 
Alloy Coatings.—Tin-zine deposits are rather prone 
to staining by grease and to finger marking. The 
application of an invisible protective oxide film 
overcomes this objection, and at the same time en- 
hances the corrosion-resisting properties of the 
deposit. Filming is most conveniently effected by 
simple immersion in an oxidising solution. In the 
first instance, four methods of treatment were 
investigated, namely, treatment A, immersion for 
2 minutes in a cold solution containing 9 grammes 
of anhydrous trisodium phosphate, 8 grammes of 
sodium dichromate, and 20 grammes of sodium 
hydroxide per litre; treatment B, immersion for 
1 minute at 85 deg. C. in the above solution A; 
treatment C, immersion for 2 minutes in a cold 
solution containing 50 c.c. of phosphoric acid 
(density 1-75) and 10 grammes of chromic acid 
per litre ; and treatment D, immersion for 1 minute 
at 85 deg. C. in the above solution C. 


Humidity-chamber and salt-spray tests were 
carried out on specimens treated by each of these 
methods, with the result that treatment D proved 
to be outstandingly superior as compared with 
treatments A, B, and C. The improvement in 
corrosion resistance resulting from treatment D is 
illustrated in Figs. 15 to 18, on page 300. These 
show humidity-chamber tests (Figs. 15 and 16) and 
salt-spray tests (Figs. 17 and 18), each conducted 
for 192 hours on plated 80/20 tin-zinc surfaces 
0-0001 in thick. Figs. 15 and 17 show the specimen 
as plated, and Figs. 16 and 18 the specimen as 
plated and filmed. At the conclusions of the tests 
the filmed specimens were found to be clean and free 
from corrosion ; the filming treatment proved to 
be icularly effective in suppressing corrosive 
attack of the tin-zinc deposit itself. For a time, 
treatment D was standardised for all tin-zinc 
deposits, excepting those required in a polished 
condition, for which there is an occasional demand, 
and which are dulled or etched by this filming 
process. It was felt, however, that some improve- 
ment in filming technique was still possible and, 
accordingly, a further series of treatments was 
devised as follows :—treatment E, immersion for 
10 seconds in a solution containing 50 grammes of 
chromic acid and 20 grammes of chrome alum per 
litre, maintained at a temperature of 80 deg. C. ; 
treatment F, immersion for 10-30 seconds in a 
solution containing 20 grammes of chromic acid per 
litre at a temperature of 80 deg. C.; and treatment 
G, immersion for 30 to 60 seconds in a cold solution 
containing 20 grammes of chromic acid per litre. 

Of these treatments, E, F, and G have proved to 
be superior to D, as estimated by humidity-chamber 
and salt-spray tests. Treatment E produces a 
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dark-coloured film which is highly protective but 
has an adverse effect on the solderability of the plate. 
There is little to choose between treatments F and G, 
either of which gives excellent results. The pro- 
tective films resulting from these treatments are 
obtained at the e of a part of the tin-zinc 
deposit, which is itself attacked during the process 
and converted into oxide or chromate. The amount 
of deposit destroyed by filming has been determined 
for the more satisfactory of these treatments, D, E, 
F, and G. Weighed specimens having an area of 
100 sq. cm. were filmed in the various solutions, 
keeping to the maximum times of immersion. The 
films were then removed by cathodic treatment in 
sodium-carbonate solution and the specimens were 
re-weighed. The loss in weight was taken as an 
approximate indication of the amount of deposit 
lost. The weight losses and reductions in the 
thickness of the deposit calculated therefrom are 
given in Table III. Evidently filming does not 


TABLE III.—Loss in Weight and in Thickness of 78/22 
Tin-Zinc Deposiis Resulting from Chemical Filming. 





Filming 
Treatment. 





Loss in weight 
for an area of | 
100 sq. cm., 


e, *.< ee 14-2 19-3 1-2 0-4 
Calculated loss 
in thickness, | 
ae is rg ee 0-000,01 |0-000,000,7 |0-000,000,2 
i | | 


D. | E. F. 
] 
| 











seriously reduce the effective thickness of the 
deposit. For a 0-0005-in. deposit, which is a 
customary thickness for the bulk of work, the 
reduction in thickness resulting from the most 
drastic of these four treatments, E, is only of the 
order of 2 per cent. The amounts of tin and zinc 
in the film-stripping solutions were determined for 
treatments Eand F. The ratio of tin to zinc in the 
solution was found to be approximately 2:1, 
whereas, in the deposit, the ratio is close to 34: 1. 
The indication is, therefore, that, in these cases, 
filming attacks the zinc in the alloy deposit more 
drastically than the tin. 

This work was done in the laboratories of the Tin 
Research Institute, to whom the authors are 
indebted for permission to publish. The article is 
published with the permission of the Ministry of 
Supply, for whom the work was carried out. 
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Die Knickfestigkeit von Stdben und Stabwerken (The 
Buckling Strength of Members and Structures). By 
PROFESSOR DR.-ING. JULIUS RATZERSDORFER. Pub- 
lished by Julius Springer, Vienna, ip 1936, and now 
reprinted by J. W. Edwards, Ann Arbor, Michigan, 
U.S.A. [Price 8.80 dols.] 

WHEN this study of the resistance of structural 
members to buckling was reprinted in the United 
States, it was, by a coincidence, exactly 200 years 
after the foundations of the theory of buckling had 
been laid in 1744, by Leonard Euler, the Swiss 
mathematician (1707-1783). The Euler formule 
still supply the basic assumptions for many of the 
present-day regulations for the design of members 
in compression, and it is only right that this highly- 
mathematical book should deal extensively, in its 
opening chapters, with various aspects of Euler’s 
work. Since Euler’s time, the theory of elasticity 
and of the strength of materials has become a 
science of its own, and great strides have been 
made in the practice of bridge building and con- 
structional engineering. The ideal design of members 
in compression, however, is still a somewhat con- 
troversial subject, as much of topical interest to-day 
as it was in the early history of bridge building ; 
and the theory of buckling remains one of the 
central problems wherever new materials are used or 
new types of structures have to be analysed. 

Dr. Ratzersdorfer’s book, although rather acade- 
mic in its treatment of individual subjects, never 
loses touch with the practical problems which it 
helps to solve. A clear description of boundary 
conditions and load assumptions is given in each 
case, and the exact analytical results are often 
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compared with approximate solutions. The sub- 
jects treated include the buckling strength of a 
straight bar of uniform cross section ; members in 
axial compression plus bending; the straight bar 
of variable cross-section under variable compression ; 
the buckling stability of a straight bar on continuous 
supports; the buckiing strength of structures 
(lattice girders, plane and spacial frames, statically 
determinate and indeterminate systems, Vierendeel 
girders, etc.) ; the continuous straight bar and the 
problem of lateral stability, and the lateral buckling 
of compression chords of trough bridges; and the 
stability of arch girders of circular and parabolic 
shapes. Certain statements have been included 
which, although of basic importance, are not readily 
found in other text-books ; for instance, the elemen- 
tary case of the deflection of the straight bar re- 
strained at the bottom and free at the top, under 
loads in excess of Euler's bucklingload, P,— ™- * 1. 
If the load increases only by 1 per cent. beyond the 
Euler load, then § = 0-181; that is, the displace- 
ment of the free end would be nearly a fifth of the 
length of the bar. With a 5 per cent. load increase, 
8= 0-401. Other combinations of free (hinged) 
ends and restrained ends are also dealt with and the 
well-known Euler laws are derived from the differen- 
tial equations of the elastic curves. Less common 
types of support and loading are discussed, such as a 
bar of equal angle section, supported on knife edges 
parallel to the legs ; the case of the maximum length 
of a vertical member buckling under its own weight ; 
the method of taking into account the deadweight 
in addition to external loads, with light structures 
of great height, like wireless masts; and the 
optimum shape to guard against buckling, with a 
given quantity of material. 

Dr. Ratzersdorfer has some interesting comments 
to make about the “safety factor.” Regulations 
on this point differ considerably between various 
countries, and even in the same country; for 
instance, the German regulations imply that, in 
certain cases, two different factors of safety are 
required against the buckling of one and the same 
member in two different planes. The type of 
battened channel bar which caused the collapse 
of a gasholder at Hamburg in 1909 was extensively 
tested afterwards in Berlin, Paris, etc., and details 
of the test results and design rules are discussed. 
The author prefers the battened member to the 
diagonally latticed strut, as used for the Quebec 
bridge which collapsed. Probably the majority of 
serious accidents to structures and bridges result 
from, or are influenced by, failure through buckling, 
and it is significant that existing building codes 
and regulations have to be revised periodically for 
their buckling formule, if for nothing else. To 
the busy designer engaged in practical work, Dr. 
Ratzersdorfer’s book may not always appeal, 
because it takes a thorough mathematical experience 
for granted and does not, in every case, give formulz 
ready for immediate use ; but those whose interests 
extend beyond their daily routine will find the book 
not only valuable, but also enjoyable to read. 





Rock Wool. By E. M. Guppy, B.Sc., and JAMES PHEMIS- 
TER, M.A., D.Sc. H.M. Stationery Office, Kingsway, 
London, W.C.2. [Price 9d. net.} 

“Rock Woot,” used principally as a thermal or 

sound insulating material, is the manufactured 

form of the natural volcanic product known as 

“* Pelée’s hair,” produced by steam blowing through 

fluid basaltic lava. The commercial product, which 

includes also slag wool and glass wool, has attracted 
increasing interest in recent years, and the present 
memoir has been prepared by the Geological Survey 
of Great Britain to previde in a convenient form 
general information about the nature of the pro- 
duct, and the sources of its raw materials in the 

British Isles, likely to be useful to consultants and 

manufacturers. Rock wool consists mainly of 

the oxides of calcium and silicon, with small, but 
important, inclusions of the oxides of aluminium, 
magnesium and iron. It has been found that the 

CO, content is a good criterion of the suitability 

of a rock for rock-wool production, and a feature 

that can be readily ascertained; suitable rocks 





contain from 20 per cent. to 30 per cent. of CO,. 
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XII.—ConsTRUCTIONAL AND GENERAL 
ENGINEERING. 


STRUCTURAL engineering work during the war was 
mainly confined to the building of aerodromes ang 
factory extensions. Activity was greatest in 194) 
and 1943, the former being the year in which new 
factory construction reached its peak, while 1943 
saw a heavy volume of work on new aerodrome cop. 
struction in preparation for the main air offensiye 
during the latter part of the war. Work on ciyj 
construction virtually ceased, and after 1944 there 
was quite a marked decline in the number of persons 
employed in the industry. The trend in activity in 
structural engineering is reflected in the employ. 
ment figures shown in Table I. 


TABLE I.—Great Britain: Employment in Constructional 
Engineering, 1939 to 1945. (Thousands.) 














Males, Females, | _, 

or 14 to 65. | 14to 60, | Total. 
1939——June .. 47-1 1-9 49-0 
1943—June .. 40-9 8-0 48-9 
1944—June .. 38-8 7-9 46-7 
1945—June .. 35-7 6-2 41-9 
August 35-2 5-9 41-1 
September 34°5 4:8 39-3 
October 33-5 4-0 | 37-5 
November 35-1 4°5 39-6 
December 35-0 4-4 30-4 





In June, 1943, total employment in constructional 
engineering almost equalled the 1939 figure, though 
the composition of the labour force had changed 
considerably ; whereas, before the war, female 
workers accounted for only 4 per cent. of the labour 
engaged in the industry, in mid-1943 they accounted 
for about 16 per cent. After June, 1943, the total 
labour employed declined rapidly, and by June, 
1945, it had fallen by one-seventh to 41,900; the 
employment of women declined by nearly a quarter 
from the war-time peak in 1943, and the employment 
of men was more than 25 per cent. below the 1939 
figure. The decline in the number employed con- 
tinued until October, 1945, when the total repre- 
sented approximately 75 per cent. of the 1939 
figure, the employment of men having declined to 
33,500, which compares with 47,100 in mid-1939. 
The increase of 2,100 shown in the employment 
figure for November, 1945, reflected the resumption 
of civil work connected mainly with the housing pro- 
gramme. There is also a considerable amount of 
constructional work in arrear on roads and railway 
tracks, and plans were announced for the extension 
and modernisation of harbour facilities. Among 
the latter may be mentioned the plan put forward in 
1944 by the Mersey Docks and Harbour Board, 
which was discussed in last year’s article in this 
series. 

An increase in activity in constructional engineer- 
ing is largely dependent on an increase in the avail- 
able labour force. Unemployment among those 
normally employed in the industry is very low, as 
shown by the figures for mid-December, 1945, given 
in Table II. Comparable figures relating to em- 


TABLE II.—Great Britain : Unemployment among Insured 
Persons in Constructional Engineering, December 10, 

















1945. 
Males, Females, 

a 14 to 65. | 14to60. | Total. 

Wholly unemployed, includ- 
ing casuals. . Fis 7 892 442 1,334 
Temporarily stopped os 1 “- 1 
Total (Great Britain) .. 893 442 1,335 
Total (U.K.) .. ws 915 444 1,359 











ployment in public-works contracting are not 
available for recent months, as the monthly figures 
published by the Ministry of Labour include public- 
works contracting in. building and civil engineering 
construction. In July, 1945, the number of persons 
insured in public-works contracting in Great Britain 
was 144,370, consisting of 137,280 men and 7,090 
women. This compares with a total for July, 1938, 
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of 328,040, which included ouly 1,530 females. 
Unemployment in the industry in July, 1945, 
totalled 3,153, consisting of 3,118 men and 35 women, 
and including 19 persons temporarily stopped. 

Among the larger schemes for bridge construction 
in the United Kingdom, plans for the building of a 
Severn Bridge neared completion in 1945, and it was 
announced by the Minister of War Transport early 
in 1946 that constructiom would begin during the 
coming financial year, It was reported that the 
bridge would be @ multi-span structure with a total 
length of more than two miles. The panel of engin- 
eers set up by the Minister of Fuel and Power in 
December, 1943, to review the conclusions of the 
Severn Barrage Committee, which reported in 
March, 1933, came to the conclusion that the bridge 
project should be treated separately from the power 
scheme. As regards the latter, the panel considered 
that, as a result of the fall in interest rates and the 
rise in the price of coal since 1933, the project could 
be economically justified and was practicable from 
the engineering point of view. It was considered 
that, if construction started in 1947, the barrage 
works and plant could be in operation by 1955, and 
some energy might be available earlier. No decision 
has yet been taken, however, to put the work in 
hand. 

The building of a road bridge over the Firth of 
Forth was discussed in the House of Lords in 
March, 1945, when the Earl of Rosebery moved that 
the project be granted a higher priority, so that pro- 
gress could be made with further preliminary work 
and the assembly of technical staff. Lord Leathers, 
then Minister of War Transport, replied that the 
Government had decided that the Forth project 
could not claim priority during the immediate post- 
war period. In addition to the arrears of road main- 
tenance, which by that date were stated to amount 
to 40/1. million, other projects of construction and 
reconstruction were of a more urgent nature. From 
the remainder of the statement by the Minister, it 
was clear that the Government viewed the Forth 
road bridge as one of the constituent parts of a 
public works policy, and not yet of sufficient econo- 
mic significance to justify the estimated expenditure 
of about 61. million, The plan for the building of a 
causeway over Morecambe Bay was similarly post- 
poned in September, 1945, when the Ministry of 
War Transport stated that the project, estimated to 
cost 2-51. million, was not likely to be carried out for 
several years. 

In addition to new building projects put forward 
during 1945, the need to widen roads and, conse- 
quently, bridges, was repeatedly stressed. The 
National Road Transport Federation, for instance, 
which represents the road transport industry as a 
whole, pointed out that many regulations regarding 
weight and size of vehicles were based on the 
principle that vehicles should be made to fit the 
roads, whereas roads should be constructed to 
accommodate vehicles which incorporated the most 
modern technical features. The protest of the 
Automobile Association against the proposal made 
in November, 1945, by the Ministry of War Trans- 
port, to construct the new Grantham by-pass to pre- 
war standards, received wide support in the engineer- 
ing industry and elsewhere. 

In view of the pressure of reconstruction work in 
other fields, and the prevailing shortage of labour 
and materials, there has been a tendency to hold up 
work on new road construction and other public- 
works contracting until there are signs of some 
slackening in general industrial activity. For this 
reason, expansion in activity in structural engineer- 
ing is likely to be slower than in many other branches 
of the engineering industry. Apart from the pro- 
jects already mentioned, however, a considerable 
volume of work is involved in the programme of the 
North of Scotland Hydro-Electric Board, especially 
the Loch Sloy scheme, which is to provide 
130,000 kW, and the Tummel Gary scheme, which 
is to provide 150,000 kW. Schemes to provide a 
total of 313,000 kW had been approved by the end 
of 1945, and plans for others, amounting to a further 
145,000 kW, were far advanced. 

Before the war, the British structural engineering 
industry normally had in hand a considerable 
volume of work for overseas. During 1945, work was 
resumed on some schemes which had been aban- 


doned early in the war. Among new contracts, it 
was announced that the Port Elizabeth City Council 
had accepted the tender of Dorman, Long (Africa), 
Limited, for the construction of a bridge across the 
mouth of the Gamtoos River. The bridge is to be 
840 ft. long, with a central span measuring 418 ft. 
between the piers, and will be the first large suspen- 
sion bridge in the Union of South Africa. In Iraq, 
Balfour, Beatty and Company were asked to con- 
tinue with the erection of dams to control the waters 
of the Euphrates, work which had been abandoned 
in 1941. In India, progress was made in the erection 
of hydro-electric stations on the Godaveri River, and 
in damming the River Tista. In January, 1946, it 
was announced that Dorman, Long and Company, 
Edmund Nuttall and Sons, Limited, and the Kier 
Company, Limited, had joined a new Dutch con- 
tractors’ combine to work on the reconstruction of 
Rotterdam harbour. 

Dorman, Long and Company, who are normally 
responsible for about a quarter of British struc- 
tural steelwork and account for about 40 per cent. 
of British output of structural steel, announced 
plans, during November, 1945, to build a universal 
beam mill at the cost, together with an associated 
new steelworks, »f approximately 8/. miilion. 
Similar mills have been in use in Germany, Luxem- 
bourg, and the United States, but the new British 
mill will improve on the latest American mill of 
similar type, which was built in 1930. According 
to a calculation based on a particular structural- 
steel member, a saving in weight of 17} per cent. was 
shown, and costs were reduced because the ability 
of the new mill to roll wide flanges will avoid much 
of the need to add flange plates to the rolled sections. 
In addition, a much greater range of beams can be 
produced than has been possible hitherto. Under 
the most favourable conditions, which include im- 
porting from the United States a large part of the 
23,000 tons of machinery required, two years will 
be needed to complete the new plant, which will 
have an annual capacity of 350,000 tons of beams. 

It has not been possible to cover more than a 
| part of the engineering industry within the scope of 
| these articles. As regards employment, those sec- 
tions of the industry which have not been covered, 
together with some which have been treated in 





previous articles but for which no separate employ- 
| ment statistics are available, are grouped together 
| under the heading “‘ General Engineering,” for which 
| employment statistics are shown in Table III. The 
| term ‘* general engineering ” includes engineers’ iron 
| and steel founding. 


|TABLE IlI.—Great Britain: Employment in General 








} Engineering, 1939 to 1945. (Thousands.) 
= 
Males, Females, 
> | 14to 65. | 14togo. | Total. 
ee | 
1939—June ..  ..  4..f 687-4 67:3 704-7 
1943—June .. es ..| 928-6 5381-2 | 1,459-8 
1944—June .. 871-3 483-2 | 1,354-5 
1945—June .. 777-9 361-9 | 1,139-8 
August 757-9 325-6 | 1,083-5 
September | 7387-7 290-4 | 1,028-1 
October 712-6 256-8 969-4 
November 701-8 240-0 941-8 
December 693-7 | 223-4 917-1 





The total labour employed in the industry more 
than doubled between June, 1939, and June, 1943, 
the employment of women rising by nearly 700 per 
cent., from 67,300 to 531,200. The decline since 
mid-1943 has been fairly rapid. By June, 1945, 
the total had fallen by about 25 per cent. from the 
war-time peak, and by the end of 1945 total employ- 
ment, at 917,100, represented a decrease of over 
500,000 since June, 1943, but remained about 30 per 
cent. higher than the 1939 figure. The number of 
women in the industry at the end of 1945 was 
223,400. There is little doubt that, as a result of 
war-time experience, a considerably higher propor- 
tion of women will continue to be employed in many 
sections of the industry than was the case before 
the war. 

With a fairly rapid decline in employment in the 
general engineering industry, unemployment, as 
would be expected, has been proportionately heavier 
than in other sections of the engineering industry. 
As shown in Table IV, there were, in December, 
1945, about 40,000 unemployed, divided nearly 








equally between males and females. The January 
total of unemployed was slightly lower, reflecting 
the reabsorption of the displaced employees in other 
industries, which may be expected to reduce the 
number of unemployed at an increasingly rapid rate 
during 1946. 
TABLE IV.—Creat Britain : Unemployment among Insured 
Persons in General Engineering, December 10, 1945. 














| Males, Females, 
regs | 14 to G5. | 14 to 60. Total. 
Wholly unemployed, includ- 
ing casuals. . ie ‘ 19,458 20,601 40,059 
Temporarily stopped 13 34 47 
Total (Great Britain) .. 19,471 20,635 40,106 
Total (U.K.) 20,248 21,215 41,463 














In view of the urgent need to increase the produc- 
tion of coal, and to raise the productivity per head 
in the mines, particular importance attaches to the 
development of mining machinery in the United 
Kingdom. A report issued by the Ministry of Fuel 
and Power early in 1946, on ‘“‘ Coal Mines Mechanisa- 
tion,” reviewed the progress made to date and the 
assistance received during the war through the 
purchase of machinery from the United States. In 
1944, 72 per cent. of the coal mined in the United 
Kingdom was mechanically cut, and, having regard 
to the fact that by no means all seams are suited to 
mechanical cutting, there is probably not much 
scope for further progress in this direction. During 
the same year, 69 per cent. of the coal mined was 
mechanically conveyed. The United Kingdom, 
however, lags far behind American*practice in the 
mechanical loading of coal, since the bulk of the 
coal mechanically conveyed in this country is loaded 
by hand on to the conveyor. American machinery 
is not well suited to conditions in British mines, so 
that the problem could not be solved by immediate 
imports of machinery from the United States, even 
if the necessary dollar credits were available. Ex- 
periments have been proceeding, therefore, for the 
evolution of satisfactory loading appliances in this 
country. So far results from the long-wall loaders 
have been reported to be disappointing. 

One type of cutter-loader, however, the “‘ Meco- 
Moore,” proved to be satisfactory, and it was 
reported that the Ministry of Fuel and Power had 
ordered 50 of these machines as part of the plan 
announced in mid-1945 for improving operational 
methods in British coal mines. It was then stated 
that an initial expenditure of 5-5l. million had been 
authorised by the Treasury, and it was expected 
that a further 2-5/. million would probably be spent 
on new equipment, both of American and British 
make. It was understood that the machines would 
be the property of the Ministry and would be sup- 
plied to the mines on a rental basis. In October, 
1945, in a speech at the Mines Training Centre at 
Sheffield, Mr. E. Shinwell, Minister of Fuel and 
Power, stated that mining machinery of British 
make had proved satisfactory, and it was the Govern - 
ment’s intention to produce more mining plant as 
labour became available. He looked forward to 
substantial self-sufficiency in this type of machinery. 

Considerable progress was made in the installation 
of coal cutters and conveyors immediately before 
the war, but in the early part of the war, the serious 
decline in coal production in subsequent years was 
not foreseen. After the fall of France, the imme- 
diate demand for mining machinery declined, and 
much of the manufacturers’ plant was turned over 
to the production of munitions. At the beginning 
of 1942, less than 50 per cent. of the capacity of the 
principal producers was devoted to the output of 
mining machinery. During the following two years, 
however, efforts were made to expand production, 
and, by the end of 1943, the whole of the pre-war 
capacity of the industry was producing mining 
machinery and further expansion was in progress. 
Since one of the immediate objectives of the new 
Coal Board is to be the implementation of the recom- 
mendations of the Reid Committee, makers of min- 
ing machinery should continue to be fully employed 
for some years to come. As indicated above, how- 
ever, the problem is not so much that of increasing 
the oytput of types of mining machinery already in 
use (though, as a result of the war, there is un- 
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doubtedly a large replacement demand) as of over- 
hauling mining methods and developing new types 
of machinery which will permit a much higher 
degree of mechanisation of all the processes involved 
in the mining of coal. 

As stated in earlier articles in this series, shortage 
of labour was the main factor retarding the change- 
over in the engineering industry. While the overall 
position in this respect is not greatly different now 
from that described in the second article, on page 
53, anie, various new developments have taken 
place since it was written. In a statement on 
defence policy issued late in February, 1946, the 
Government announced revised plans for the size 
of the Forces and the munitions industries. By 
June, 1946; the number of men in the Forces, or 
undergoing training, is to be reduced to 2,000,000, 
as compared with 2,300,000 under the previous plan. 
The man-power target for the Forces for December, 
1946, has been fixed at 1,200,000. In addition, the 
number of persons engaged in the production of 
munitions is to be reduced to 500,000 by December, 
1946, compared with a total of 3,900,000 in mid- 
1945. Since the long-term military commitments 
of the United Kingdom are not yet, known, these 
figures cannot be regarded as final. It is clear, 
however, that the labour position in the civilian 
industries, including the engineering industry, will 
ease considerably during 1946, but the call-up of 
young men, many of them skilled, is likely to 
continue. 

The announcement that all engineering firms 
scheduled under the Essential Work Order would 
be de-scheduled on May 4, 1946, represented an 
important step in the Government policy of remov- 
ing labour controls, which was discussed in the 
second article in this series. The question of em- 
bodying in an industrial agreement the principle of 
the guaranteed working week, provided by the 
Essential Work Order, was one of the issues on the 
agenda at the meeting between the Engineering 
Joint Trades Movement and the Engineering and 
Allied Employers’ National Federation early in 
February, 1946. The main item was the claim of 
the unions for an increase of 11. per week in the basic 
wage and col ing increases for piece-rate 
workers, and for a five-day week of 40 hours, a 
fortnight’s annual holiday with pay, and payment 
also for six statutcry or customary holidays each 
year. The urgent need to raise productivity before 
demands for increased wages or shorter hours could 
be met was stressed by the Prime Minister when 
launching the production drive at the beginning of 
March, 1946. 

The engineering unions, on their part, put before 
the Minister of Supply and Aircraft Production in 
February, 1946, a series of proposals for the recon- 
struction of the engineering industry. These in- 
cluded a demand for the setting up of an advisory 
engineering board composed of equal numbers of 
representatives of both sides of the industry, headed 
by an independent chairman. The plan thus makes 
no provision for the large independent element which 
is a feature of the working parties set up for other 
industries. Among the functions of the proposed 
board would be assistance to the Minister in drawing 
up @ plan with a view to raising efficiency, defining 
the tasks and targets of the various sections of the 
engineering industry, and minimising the misuse of 
skilled labour. The unions complained that the 
Government’s export policy seemed to lack conscious 
detailed direction, and that the man-power require- 
ments of the engineering industries had not been 
adequately examined. 4 

The importance of exports of engineering pro- 
ducts and the need to raise productivity in the 
industry were again emphasised by the Minister of 
Supply at a luncheon of the Engineering Industries’ 
Association towards the end of February, 1946. He 
stressed that the contribution of the engineering 
industries to the export drive would probably have 
to be larger than the average increase of 75 per cenit. 
over the 1938 volume of exports, in order to make 
up for deficiencies on the part of other industries, 
such as coal and cotton; and that the increased 
contribution of the engineering industry could not 
be provided wholly by diverting to it man-power 
from other occupations. 


where there were labour or raw material shortages. 
and to indicate sources from which specialist assist 
ance and information could be secured. 


associations. 





SEGMENTAL ASH-PLATE FOR 
CHAIN-GRATE STOKERS. 


ash-plate for chain-grate stokers which is of 
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fired. Although the ash-plate is a comparatively small 


of commission. In an endeavour to avoid such a 
contingency, two engineers of the Gloucester Corpora- 
tion Electricity Department, Mr. R. H. Bent and Mr. 
H. G. Blowen, investigated the problem of ash-plate 
failure. It was found that unburnt fuel, consisting 
mainly of masses of carbon, was arrested by the ash- 
plates in use and was broken up at that point. Air 
leaking through the ash-plate joints from the forced- 
draught supply under the grate raised this fuel to a 
state of incandescence and the local heating thus set up 
caused the plates to burn away and even, at times, to 
melt. The function of the chain-grate ash-plate is to 
scrape ashes, clinker, etc., off the grate and to guide this 
spent material into the ashpit. At the same time, the 
ash-plates are normally constructed so as to prevent 
a part of the primary combustion air escaping from 
below the grate. It is stated that the seal is never 
complete and that leakage of the air takes place with 
the objectionable results above alluded to. 

It was, therefore, decided, after a number of pre- 
liminary experiments, that the policy of attempting 
to confine that portion of the primary air directed to 
the rear of the grate was incorrect and that better 
operating conditions could be secured by deliberately 
allowing it to escape into the combustion zone, using 
the flow, at the same time, to cool the ash-plate. It 
was not proposed to utilise this air flow to increase 
combustion, but rather to construct the ash-plate so 
that the discharge of spent material over it would be 
unobstructed, even if the loss of a certain amount of 
‘unburnt carbon were involved. Clearly, with good 
fuel and a proper air supply there should be no 
unburnt carbon at the rear of the grate, but under 
unburned carbon at the rear of the grate, but under 
the conditions outlined above this cannot be avoided. 
The ash-plate finally evolved is shown in side elevation 
in Fig. 1. It rests with its lower end on a bearer bar 
while its upper end is in contact with the top surface of 





As regards exports organisation, details were 


the grate. . This end, it will be noted, is made with a 
sharp edge, the purpose of this construction being to 


that the Export Officers will work in close co-opera- 
tion with local Chambers of Commerce and with wing 
the export departments of individual firms or | to the tapering cross-section of the bars the air-spaces 


Figs. 1 and 2, on this , illustrate a segmental 

particular | Which they are assem b. 
interest since its use in the boiler plant of the Castle | 88 follows. A group of 12 bars was formed by threading 
Meads power station, Gloucester, has practically elimi- . e 
nated a source of trouble in that plant ; and it may, of | ¢xpanded in the tapered holes of the two outside bars 
course, prove equally serviceable in other installations. 
The ash-plate of the chain-grate stoker is exposed to | assembly was done on the rear part of the grate to 
trying conditions which have been aggravated in recent | #Void the handling of heavy weights through the 
years by the deterioration in the quality of the coal | furnace 





part of the grate, its failure may put the boiler out 
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released in February, 1946, by the President of the | shear through any semi-liguid slag which may adhere 
Board of Trade regarding the appointments and | to the grate surface. It will also be noted, from the 
functions of regional Export Officers. They were 
selected, it was stated, for their personal experience 
of the export trade throughout the world, and were ‘ f , . 
detailed to stimulate interest in export trade by|° Jonger Mie fos ash-plates having been in the direetion 
visits to manufacturing firms in their areas, to} deo it. 

discuss with manufacturers and potential exporters The individual bars comprising the ash-plate are of 
what methods to adopt to further overseas sales, to | cast iron, | in. wide at the upper surface and taperi 
undertake to explore the possibility of assistance 


ae plan given in Fig. 2, that the plate is not soli 
ut is in the form of a grid. This, again, is a departur, 
from conventional practice, previous attempts to seours 


of increasing the mass of metal in them instead of 


to } in. wide at the lower surface. The contour is the 
, | Same as that of the ordinary solid ash-plate. The bars 
.| are shown in Fig. 2 as being separated in order to 


It is hoped make their construction clear; in actual practice, 


however, the bosses are in contact and project by an 
amount such that the individual bars have air spaceg 
4 in. wide between them at the upper surface. Ow; 


are } in. wide at the lower surface, so that any fine 
ash can readily escape without choking the slots, 
The bars are cast with three holes ? in. in diameter 
in the centre of the bosses, which are 1§ in. in diameter, 
The holes are tapered from both sides inwards to 
facilitate the threading through them of the tubes on 
. This assembly was effected 


j-in. tube through the two lower holes, the tubes bei 


so that rigid sections of 12 bars were formed. The 


doors, and as each section was placed in 
position a length of } in. tube was threaded through 
the top holes of every three sections, there being thus 
36 individual bars connected together near the tip. 
This method was found to be necessary to prevent the 
lighter single sections from being lifted up by semi- 
liquid slag pushed under them by the movement of the 
grate. This lifting of sections, in which form the con- 
ventional ash-plate is made, was found to be a con- 
tributory cause to the failure of such plates, since 
incandescent material could ‘find its way over both 
sides of the plates. The sharp nose of the new bars 
effectively breaks up the slag. 

When the original installation was completed it was 
subjected to the severest possible tests, involving firing 
conditions which would have resulted inevitably in the 
‘ailure of the conventional type of ash-plate previously 
used. It was noted that the material reaching and 

ing over the ash-plate remained at a cherry-red 

eat, whereas previously it had been fanned up to a 

white-hot condition owing to the more concentrated air 
streams from the leaks. 

It might have been anticipated that the admission of 
more air to the back of the would have affected 
the flue gases, but there was, in fact, no noticeable 
difference in the CO, content, which remained at 
between 12 and 13 per cent. It may be assumed 
that, in boilers having secondary-air nozzles at the 
rear of the combustion chamber, it would probably 
be found that the small amount of air passing through 
the new ash-plates would be beneficial, since it would 
be entrained in the rear jets of air and so be thoroughly 
mixed with the combustion gases. The first installation 
at the Castle Meads power station has been now at 
work, on a boiler having a rated output of 100,000 Ib. 
per hour, for over 3,000 hours without failure. A second 
boiler in the station has been similarly equipped, and 
steps are being taken to convert all the grates in the 
station. The new ash-plate, which has been patented 
by Mr. Bent and Mr. Blowen, is known as the “‘ Glou- 
cester Segmental Ash Plate,” and is manufactured in 
“ Hercia ”’ metal, a heat-resisting cast iron, by Messrs. 
G. K. 8. Combustion Company, Limited, Perseverance 
Works, Ashstead, Surrey. 





ROYAL AERONAUTICAL SocteTy.—The Coventry 
Branch of the Royal Aeronautical Society have revived 
the practice of granting scholarships to students at the 
local technical college. The value of each scholarship 
is 6l., spread over two years, and the candidate is allowed 
to select books to this value from a list supplied by the 
Branch. Two scholarships have been awarded for 1946- 
47, the one to Mr. B. J. Green and the other to Mr. G. N. 
Coulthard. 





EXCAVATING MACHINERY.—An illustrated brochure 
issued by Messrs. Ransomes and Rapier, Limited, Water- 
side Works, Ipswich, describes an addition to the firm’s 
range of excavators, known as the “ Rapier 440,” which has 
a bucket of a capacity of 1 cubic yard, and can be supplied 
with front end equipment for operation either as a shovel, 
trencher, dragline, grab or crane, all the equipments being 
readily fitted on the site. The machine is crawler 
mounted, the tracks being 11 ft. long overall by 9 ft. 5 in. 
wide, and is operated either by an electric motor or a 

ion -igniti engine as preferred, while trans- 





mission can be through a fluid coupling or direct. When 
used as a crane, the lifting capacity is between 5} tons 
at a radius of 20 ft. and 2 tons at 4 radius of 40 ft. 
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THE ENGINEERING INDUSTRIES IN 
I 


TALY. 


In 1940, the engineering industries in Italy employed 
939,716 persons, about half of whom were engaged in 
the automobile industries, aircraft factories, and railway 
and tramway rolling-stock works. During the war, 
these industries were working for a time for the Italian 
army, navy and air forces, but after tember 8, 1943, 
the engineering industries in Northern Italy were seized 

the Germans, who tried to develop the output for 
their own use, even certain of the small works being 
turned into munitions factories. The end of the war 
has confronted the Italian engineering industries with 
some complicated problems when Government orders 
ceased. The Fascist Government, anxious to maintain 
their propaganda, cared less about the efficiency of 
the projects which they decided to carry out than about 
the possibility of bluffing their own people and others 
with the announcement that Italy was ahead of all 
competitors, a typical ae this being represented 
by the decision of Mussolini that the Fiat Works 
should produce the speediest Diesel express trains 
in the world. Two trains, fitted with Fiat Diesel 
engines, were built to the order of the Italian State 
Railways Administration, but could not be oe into 
operation because the power necessary to give the speed 
ordered by Mussolini could not be developed and the 
weight of the rails on the lines for which the trains 
were destined was insufficient. The entry of Italy 
into the war, and the consequent cessation of oil 
imports, obliged the Italian State Railways to stop the 
operation of Diesel railcars, and eventually the engines 
were removed and used in light craft for the Italian 
Navy. Some oil was imported during the war from 
Roumania, being towed up the Danube in tank barges 
as far as Belgrade and conveyed thence into Italy by 
road in tank trucks. The Fiat Company and the 
Azienda Generale Italiana Petroli (A.G.I.P.) combined 
to form the Italo-Danubian Steamship Company to 
handle the oil trade between Roumania and Italy. 
Nevertheless, the oil shortage was sufficiently severe 
to cause the Italian builders of Diesel engines to investi- 
gate the possibilities of producer-gas engines, using 
charcoal, especially for fitting in railcars ; but, although 
a great deal was said about this, no practical resalts 
were obtained. 

The Fiat, Isotta Fraschini, Breda, Caproni, Inno- 
centi, and other works, are now short of orders and 
are considering the possibility of closing down. 
Recently, the Fiat Diesel-engine works have been 
building engines for stock—not only propelling machi- 
nery for merchant vessels, but also for fishing boats ; 
but this policy cannot last long in view of the uncer- 
tainty felt by Italian shipowners regarding the possi- 
bility of reconstructing their fleets. Apart from the 
general uncertainty of the shipping position as a 
whole, nothing is known of what the eventual peace 
treaty will determine regarding the future of the 
Italian mercantile marine. Ifthe shipbuilding industry 
is idle, marine-engine builders can only close down, 
as the market for land Diesel engines is limited by 
the difficulty of importing oil. The aircraft depart- 
ment of the Fiat Works, however, in order to keep 
their staff employed, have started to build aircraft 
for civil services, as well as motor *buses and electrical 
household equipment; even these developments, 
however, are hindered by the lack of fuel and raw 
materials, particularly coal and iron. Air raids con- 
siderably reduced the capacity of the Fiat Works, 
the reduction being, in the automobile department, 
about 25 per cent., and in the aircraft department, 
the same. The iron and steel works lost about 10 per 
cent. of their capacity, and the Diesel-engine depart- 
ment about 5 per cent. 

The Isotta-Fraschini Company, formerly controlled 
by Count Caproni di Taliedo, have been building 
lately about 130 motor vehicles a month, but this is 
not sufficient to employ all the staff who had been 
engaged on war production, and the financial situation 
of the government does not allow these industries to 
recover their credits for the machinery and materials 
supplied during the war. The Caproni Aircraft 
Company have been working on the repair of about 
400 trucks for the Allied Military Government. When 
this came to an end, the question of employment 
became acute here also, and the employees themselves, 
in order to keep at work, started to make furniture. 
The experiment was a failure. 

The machine-tool industry was forced by the Ger- 
mans, during the war, to expand its output, and, as a 
result, now has a large amount of machinery left in 
stock without much likelihood of obtaining payment 
for it from either the Italian or the German Govern- 
ments; the debt amounts to some 5,000 milliards of 
lire. However, this branch of the Italian engineering 
industry has now been approached by France and 
Russia to ascertain what machine tools can be supplied 
to those countries. 

The position of the shipbuilders may be summarised 
as follows. The Cantieri Riuniti dell’ Adriatico Com- 


| exploiting the lower cost of Italian labour for the work 





pany, at Trieste, have had about half of their Mon- 
falcone yard destroyed, and about 30 per cent. of the 
San Marco yard. The Cantieri Navali Riuniti, at 
Genoa, lost some 25 per cent. of the Ancona yard, 
and about 30 per cent. of the Riva Trigoso yard. Their 
Palermo yard is in the hands of the United States 
Navy. The Spezia yard of the Cantieri Odero-Terni- 
Orlando is about 10 per cent. destroyed, but the 
Ansaldo yard is in full operation. 

One of the principal contracts of the Fiat Company 
was for the construction of two 80,000-h.p. sets of 
Diesel engines for the liners Augustus and Roma to 
replace the original machinery, which consisted of 
M.A.N. engines, built under licence at Genoa by the 
Ansaldo Company, in the case of the Augustus, and 
steam turbines in the Roma. Four-shaft drive was 
provided in each ship, and the new engines were 
12-cylinder double-acting two-stroke sets, with cylin- 
ders 650 mm. bore and 960 mm. stroke, developing a 
service power of 13,000 h.p. per shaft (maximum, 
20,000 h.p.) at 160 r.p.m. The engi were built 
and satisfactorily tested in the shops, but are no longer 
required for the two ships named. They may be used 
separately in smaller vessels. 

In spite of the damage sustained, some activity has 
developed in the Italian shipyards, sundry vessels 
having been launched for Italian shipowners and 
various orders received for repairs and conversions for 
foreign owners. These include the conversion of two 
British merchant aircraft carriers into oil tankers, at 
the Monfalcone yard. The annual capacity of the 
Italian shipyards used to be some 300,000 tons, but it 
is now some 40 per cent. less. Even so, it is doubtful 
whether the yards will obtain safficient orders from 
Italian shipowners to keep going ; consequently, it ap- 
pears, they will be forced to reorganise their output. 
This problem, indeed, is being faced by all the Italian 
engineering industries at present, and the possible 
developments promise to be interesting. Foreign 
interests have already approached these industries 
with a view to working arrangements; for instance, 
it is reported that American motor-car and railway 
rolling-stock builders are in touch with Italian motor- 
car firms, with proposals to use their works as assembly 
shops for American imported machinery; while the 
Swedish steel industry, with an eye to the future 
possibility of selling steel in Italy, is trying to exchange 
raw materials for shares in the Italian engineering 
industry, with particular reference to machine tools, 
fishing vessels, etc. The Russian delegation in Milan 
are trying to engage Italian engineering works to build 
exclusively for Russia in exchange for Russian raw 
materials. Swedish capitalists connected with the 
Swedish steel and engineering industries are trying to 
secure control of Italian factories suitable for the 
production of typewriters, sewing machines, wireless 
receiving sets, etc., to be supplied in parts from Sweden, 


of assembly to enable them to compete on advantageous 
terms in the Mediterranean and African markets. 





DIRECT-CURRENT GENERATORS AND Motors.—A leaflet 
recently issued by Messrs. The Harland Engineering Com- 
pany, Limited, Alloa, Scotland, deals with direct-current 
generators with outputs between 48 kW and 820 kW and 
running at speeds between 300 r.p.m. and 1,200 r.p.m. 
Details of direct-current motors with outputs between 
65 h.p. and 1,100 h.p. and operating in the same range 
of speeds are also given. Though applicable for many 
purposes, these machines have been specially designed 
for use in paper mills and are available in the screen- 


SILICON-CARBIDE RESISTORS. 


Durtne the past decade, resistors characterised bya 
striking departure from Ohm’s law have appeared on 
the market under various trade names. The basic 
ingredient of these is silicon carbide. Their develop- 
ment has been stimulated by the requirements of surge 
diverters (lightning arresters) for overhead lines, but 
they are now for a number of other 4 
These present a variety of unfamiliar problems to the 
design and are discussed in a paper on “ Silicon 
Carbide Non-Ohmic Resistors,” which was read before 
the Institution of Electrical Engineers, on Thursday, 
March 21, by Messrs. F. Ashworth, W. Needham, and 
R. W. Sillars. 

Commercial silicon carbide is made from sand and 
coke in the electric furnace at temperatures between 
1,780 deg. and 2,200 deg. C., and consists of colourless, 
coloured and deep-black crystals. It is a member of 
a large class of materials, known as electronic semi- 
conductors, the electrical conductivities of which lie be- 
tween those of metals and insulators, and which conduct 
without chemical change. It has a tensile strength of 
6,000 Ib. per square inch, a compressive strength from 
15,000 Ib. to 20,000 Ib. per square inch, and a bulk 
density of 2-35 grammes per cubic centimetre. Its 
thermal conductivity is 0-0034 gramme calories per 
square centimetre per second per degree C., and its 
thermal resistivity 30 deg. C. per inch per watt per 
square inch. The voltage/current relationship of non- 
ohmic resistors can be represented by the equation 
V = KIS, where V is the applied voltage, I the current, 
and K and § are constant for a given resistor. K de- 
pends on the size and shape and on the material, and 
B on the material only. For materials now in general 
use, 8 is + to 4. In other words, the current varies as 
the third to fifth power of the voltage. For a given 
material the voltage at any current density is pro- 
portional to the thickness and the current at any 
voltage gradient is proportional to the area. 

Silicon-carbide resistors have a negative resistance- 
temperature coefficient, which means that the resistance 
at a given voltage or current falls with rising tempera- 
ture. Between 0 deg. and 100 deg. C. the current at 
constant voltage increases by about 0-6 per cent. 
per degree, and the voltage at constant current falls 
by about 0-12 per cent. per deg. C. These figures show 
the importance of specifying whether a silicon-carbide 
resistor is to operate on constant current or constant 
voltage. 

Most of the applications of silicon carbide resistors 
make use of their property of passing a large increase 
in current when subject to a comparatively small 
increase in voltage. For instance, when an inductive 
coil is switched off, the induced voltage impressed on 
the turns can reach dangerous values from the point of 
view of insulation breakdown. A resistor shunted 
across the coil allows the surge energy to leak away 
by passing a current equal to that which the coil was 
previously carrying. By using a non-ohmic shunt, 
the voltage can be limited to a safe value without 
excessive heat dissipation under normal voltage condi- 
tions. There are numerous applications of a similar 
nature, including the protection of field, contactor, 
clutch, brake and magnet coils, together with relays 
and solenoids. Silicon-carbide resistors have a great 
advantage over linear resistors, since in an ideal 
diverter the resistance varies from infinity at zero 
current to zero at infinite current. In other words, 
the ideal diverter is one in which B=0. Though 
this ideal is far from being reached, diverters having an 
index from 0-2 to 0-25 are in regular production. 





protected, drip-proof, single-pipe ventilated, forced- 
ventilated, totally-enclosed, and deluge-proof types. 





DISCUSSION ON DEGAUSSING.—A symposium of papers 
on *“* Degaussing’’ will be presented at ordinary meetings 
of the Institution of Electrical Engineers, Savoy-place, 
Victoria-embankment, London, W.C.2, at 5.30 p.m., on 
Thursday and Friday, April 4 and 5. At the first 
meeting a short introduction will be given by the First 
Sea Lord and Chief of the Naval Staff, Admiral of the 
Fleet the Rt. Hon. the Viscount Cunningham of Hyndhope, 
K.T., G.C.B. Three papers will be presented on the first 
evening, namely, “‘ Historical Introduction to Degaussing, 
covering Pre-War Work and Development up to the 
Start of the Campaign against the German Mine,”’ by 
Mr. H. W. K. Kelly; ‘“‘ Under-Water Measurements of 
Magnetic Field,” by Dr. D. H. Parnum; and “ The 
Use of Ship Models Magnetically to Scale in Degaussing 
Research,” by Mr. R. J. Gossage. On April 5, four papers 
will be presented; they comprise: ‘“‘ The Magnetic 
Field of a Ship and its Neutralisation by Coil Degaussing,”’ 
by Mr. W. C. Potts; ‘“ The Electrical Engineering 
Aspect of Coil Degaussing,”” by Messrs. I. S. Fraser, 
A. A. Read, and B. E. Vieyra; ‘‘ Processes Applied to a 
Ship to Alter its State of Magnetisation,” by Dr. S. H. 
Ayliffe ; and “‘ The Correction of Ships’ Magnetic Com- 
passes for the Effects of Degaussing,’’ by Messrs. H. G. 
Wassell and D. A. Turner. 


Electronics supplies several interesting applications of 
non-ohmic resistors. For instance, radio transmitting 
valves are liable to pass excess current due to a fault, 
and thus damage components, such as meters and 
relays. This fault current can be diverted by inserting 
a non-ohmic resistor or choke in series with the com- 

ment and connecting a non-ohmic resistor across 

th. These resistors can also be used to limit the 
open-circuit voltage of a current transformer to a safe 
value, in connection with metadyne excitation control 
to obtain practically any desired main motor charac- 
teristic, and in series with a machine field to counteract 
the falling off of the field strength/current characteris- 
istic and so produce a field strength which is propor- 
tional to the applied voltage. 

Non-ohmic resistors are generally used for the pro- 
tection of insulation where all that is necessary is to 
convert a possible surge of ten times the normal voltage 
to one of three or four times. They are not usually 
suitable for restricting surges to much less than twice 
the normal voltage in high-power circuits owing to the 
bulky arrangements which have to be made to dissipate 
the watts lost at normal voltage. 





British Cast IRON RESEARCH ASSOCIATION.—The 
annual ‘“‘ Members’ Day ”’ visit to the headquarters of 
the British Cast Iron Research Association, Alvechurch, 





Birmingham, has been provisionally fixed for July 10. 
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MAINTENANCE 


Fig. 1. 


MAINTENANCE WORKSHOP FOR 
MOTOR VEHICLES. 


Tue London Midland and Scottish Railway Company 
have recently erected a workshop for the maintenance 
of road motor vehicles at Manningham, about 2 miles 
from the centre of Bradford. This workshop has been 
designed for carrying out all major engine, chassis and 
body overhauls, as well as certain inspection and run- 
ning repairs, on a fleet of 1,000 vehicles which is} 
operated in an area extending from Maryport in the 
north to Mansfield in the south, and from Goole in the 
east to Barrow and Lancaster in the west. The number 
of vehicles at present based in this district consists of 
726 motors and 635 trailers. 

It was specified that the building should be con- 
structed so that it could be adapted to a changing lay- 
out, would be economical from the points of view of 
heating and maintenance, and would have the least 
possible amount of obstruction in the working area. 
The structure, therefore, consists of fourteen welded- 
steel frames placed at 20-ft. centres. Each of these 
frames has a span of 120 ft. 5 in., the height to the eaves 
being 18 ft. and to the crown 29 ft. There is a built-up | 
gable frame at each end, so that there are fifteen | 
bays in all. The total length of the workshop is | 
300 ft., while the unrestricted floor area is 36,000) 
sq. ft. The frames are filled in with brick panels, in | 
which steel windows are inserted to provide adequate | 
lighting. The main roof is covered with protected 
metal corrugated sheeting, which is lined with insulating 
boarding. There are three stretches of patent glazing 
to each pitch, with additional lighting at the ridge 
over the machine-shop area. The ancillary buildings 
are generally of brick construction with concrete 
floors and roofs, and provide accommodation for the 
mess rooms, stores, substation and sewage plant. 
There is a two-storey office block immediately adjoining 
the main workshop, to which separate access is available 
from the approach road. 

An interesting feature of the construction is that the 
main frames are of welded built-up sections and are 
pin connected at the bases. The sides of the legs are 
parallel down to 4 ft. from the ground and are then 
cut back to the base to form the structure for the pin 
fixing. The rafter of the frame tapers from 3 ft. 6 in. 
at the eaves to | ft. 8 in. at the crown. The legs are 
parallel, in order to accommodate the fixing of the wall 
cranes. Stiffener struts have been fitted to the bottom 
flange of the rafter and are connected to 7-in. by 3-in. 
channel purlins. The frames are completely welded 
and the welding on site was arranged so that it was 
balanced over each leg. A number of runways, which 
are slung from the frames and braced back to the 
purlins, are provided over the machines. 

A single rigid frame weighs about 6-3 tons and the 
total amount of steel used in the complete workshop 
was 145 tons, or 9 lb. per square foot of area covered. 
It is found that this type of structure forms a workshop 
of less volume than the orthodox columns and trusses 
The heating costs are therefore reduced, while main- 
tenance costs are also less as the frames can be spray 
painted ; trusses comprised of slender members would 
have, of course, to be brush painted. 

The interior of the building as shown on the accom- 
panying plan, Fig. 3, is divided into a running repair 
area withinspection pits and vehicle lift, as well as into 
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and small shops for electrical and tyre repairs and, by a hydraulic ram operated by compressed air from 
smiths’ and welding work. A comparatively large| the main. There are also five l-ton wall cranes with 
space is devoted to stores and there is also a stripping | a radius of 20 ft. in the chassis overhaul section and 
berth in which degreasing plant is installed. Body | three of the same capacity, but with a radius of 24 ft., 
repairs and building are carried out in another part of | over the inspection pits. Overhead runways, with 
the building, adjacent to which are paint booths and aj} a capacity of 10 cwt., are provided in the stripping 
test room. The three inspection pits are connected by | berth, heavy unit store and body repair store, and 
a gallery pit in which fitters’ benches are installed. | of l-cwt. capacity in the engine and unit overhaul 





areas for the overhaul of chassis, engines and units, 


These pits, as will be seen from Fig. 1, are glazed with 
white tiles and are lighted by fluorescent lamps. The 
windows above the gallery pit extend down to the work- 
shop floor level. Sumps are provided at the end of the 
pits to take away water from the radiators, and the 
exhaust fumes are carried outside the building by 
means of ducts. 

The machine section, a view of which appears in 
Fig. 2, is equipped with a number of machine tools and 
the test room has a Heenan and Froude hydraulic 
dynamometer, which is capable of absorbing and 
measuring power up to 200 brake horse-power in one 
direction of rotation only. The engine to be tested is 
fitted to the universal test platform and is motored-up 
by a 15-h.p. starting and running-in motor. It is sub- 
sequently further run-in under its own power, and is 
finally tested and adjusted throughout the whole 
throttle range. The water absorbing the power and 
cooling the dynamometer is pumped by a 3-h.p. centri- 
fugal pump from a storage tank. A mixing tank is 
used in place of a radiator, so that the engine can be 
warmed up quickly. The temperature is then con- 
trolled by regulating the amount of water circulating 
through the cooling system. The fuel consumption is 
measured directly from a flowmeter in the case of petrol 
and by calculation from an auxiliary burette in the case 
of Diesel oil. The paint booths are equipped with com- 
pressed-air spraying guns, which are supplied through 
a main from three compressors at a pressure of 150 Ib. 
per square inch. The lifting appliances incorporated 
in the building comprise a vehicle lift, which is capable 
of raising 7 tons to a height of 3 ft. 6in. This is driven 


| section. 

| Heating is effected by a low-pressure hot-water 
| installation on the two pipe system, with accelerated 
| circulation and automatic stoking. Down-stream 
units are provided in the shops to give a flow of hot air. 
| The total lighting load is about 60 kW, which is 
| supplied from the mains of the Bradford Corporation 
through a substation on the site. 





COMPOSITE AIRCRAFT CONSTRUCTION.—Those _inter- 
ested in composite wood-metal aircraft construction will 
find an illustrated account of the wing structure of the 
aircraft Hornet, and of the later Sea Hornet, in Bulletin 
No. 39, March, 1946, issued by Messrs. Aero Research, 
Limited, Duxford, Cambridge. The main object of the 
publication is to explain the Redux process for making 
metal-to-wood and metal-to-metal joints. 


HEAT-TREATMENT FURNACES.—We have received 
from Messrs. G. W. B. Electric Furnaces, Limited, Dib- 
dale Works, Dudley, a copy of a catalogue describing 
and illdstrating their box-type furnace for industrial 
heat treatment in batch. The text and illustrations 
cover, in considerable detail, the construction of the 
furnaces themselves, forced air-circulation, automatic 
temperature control, automatic charging, different forms 
of electric elements, different hearth arrangements, door 
gear, etc., as well as the ancillary electrical equipment, 
such as switchgear, transformers, protective devices, 
door switches, etc. 
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THREAD-MEASURING PARALLELS. 


MESSRS. W. H. MARLEY AND COMPANY, LIMITED, LONDON. 





Fig. 1. 


THREAD-MEASURING PARALLELS. 


Tue device illustrated in Figs. 1 to 4, on this page, | 
is known as the “ Marlco ” thread-measuring parallels, | 
and has been developed and patented by Messrs. W. H. 
Marley and Company, Limited, 105, High-road, Lon- 
don, N.11, for measuring accurately and rapidly the | 
effective diameter of threaded work. It consists | 
simply of a pair of steel slips, one of which is formed, | 
on one face, with a single wedge-shaped ridge, and the | 
other with two ridges forming between them a V-groove | 
which mates with the single ridge, both types of ridge | 
being situated at the centre of the slips, which are | 
inserted in the thread to be measured, between the | 
work and the anvils of the micrometer or other mea- | 
suring device used. Since they are loose, some means 
of holding them in position while the micrometer is | 
being adjusted must be provided. The device used for | 
this purpose consists of a strand of elastic material | 
which is inserted in slots in the ends of the slips and | 
its use will be clear from Figs. 1 and 2. In Fig. 1, a} 
screwed part of } in. in diameter, having a standard | 
Whitworth thread, is being measured, the elastic strand 
being clearly distinguishable passing over the forefinger | 
of the operator’s left hand. The micrometer anvils | 
engage with the backs of the slips, which can be seen | 
projecting on each side of the screw. This means that | 
the thickness of the slips must be taken into considera- 
tion. Reference to Figs. 3 and 4 will show, however, 
that this involves only the simplest of calculations. 
The distance X, Fig. 3, over the mated slips has merely 
to be subtracted from the distance Y indicated in | 
Fig. 4, which is the distance between the micrometer | 
anvils, to obtain the effective diameter of the work. | 
The blocks are guaranteed to determine the effective 
diameter to within 0-0002 in., and, if desired, a National | 
Physical Laboratory certificate to this effect can be | 
supplied. The use of the elastic strand does not affect 
the results. 

In Fig. 2, a screwed part, 6 in, in diameter, having 
the corresponding British Standard pipe thread, is 
being measured and the elastic strand, where it passes 
over the top half of the periphery, can be distinguished. 
As in Fig. 1, the slips abut against the anvils of the 
gauge. The great difference in the diameter of the 
two compartments being measured in Figs. 1 and 2 
raises the question of the applicability of the parallels. 
In the first place, while any particular pair of parallels 
has a considerable range, there must obviously be a 
limit. This does not necessarily involve the use of 
a large number of pairs of parallels; a set of five 
pairs, for instance, will serve to check British Standard 
Whitworth, fine, and pipe threads from 4} threads per 
inch to 40 threads per inch, irrespective of the diameter 
of the part, and whether the thread is left-handed or 
right-handed. Similarly, only five pairs of parallels 
are required to check all metric threads from 6 mm. to 
0-5 mm. pitch, while three pairs will cover British 
Ass ciation threads from No. 0 to No. 6, and all inter- 
mediate pitches. Such sets are supplied in plush-lined 
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xe8, while single pairs of any range are available. 
The examples illustrated in Figs. 1 and 2 are of 


the use of the parallels on finished parts, but the! hopper capacity and a 70-ft. articulate turntable. 
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employment of an elastic strand to link up the two 
parallels enables the effective diameters of screwed 
parts to be checked equally well when the parts are | 
on a machine or between centres, since the strand | 
can be threaded into the slots either before or after 
the parallels are placed in contact with the work. 

It is claimed that the parallels have an exceptionally 

long life owing to the length of the gauging surface, 

which is 0-50 in. They are also stated to be particu- 

larly useful in the manufacture of standard and special 

taps and in the checking of screw-thread gauges. They 

would seem to provide a simpler method of checking | 
than the three-wire method, which provides an accurate 

check though it involves a rather elaborate measuring 

instrument and a number of appropriate sizes of wire. 

The parallels have an advantage over the screw-thread 

micrometer in that their range is so extensive and the 

gauging surface is larger. Limit gauges, as a means of 

quality control, have the drawback that they do not 

indicate actual dimensions, while the conventionah 
ring gauge does not show any thread errors until the 

thread to be measured is under size. It is claimed 

that with the parallels the operator need not rely on 

personal judgment, but can ascertain at once how much 

material has to be removed to bring the machined part 

within the limits required by the specification. 





DUNFERMLINE LOCOMOTIVE Depot, L.N.E. Rarway. 
—The London and North Eastern Railway is to improve 
the facilities for coaling, turning and servicing engines at 
the Dunfermline Upper locomotive depot. New equip- 








ment will include a mechanical coaling plant of 250 tons 
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INSTITUTION OF NAVAL 
ARCHITECTS. 


As already briefly announced on page 131, ante, the 
87th annual general meeting of the Institution of Naval 
Architects will take place at the Institute of Marine 
Engineers, 85-88, The Minories, London, E.C.3, on 
Wednesday, April 10, and the two subsequent days. 
The annual dinner of the Institution will be held on 
April 10, at 7.15 for 7.30 p.m., in’ the Grand Hall, 
Connaught Rooms, Great Queen-street, London, W.C.2. 

The meeting opens at 10.15 a.m. on April 10, when 
the annual report of Council will besubmitted ; the Presi- 
dent, vice-presidents, treasurer, officers and members of 
Council will be elected ; and Institution Premiums pre- 
sented to Mr. A. J. Sims, O.B.E., R.C.N.C., and Mr. 
J. F. Allan. After an address by the President, 
Admiral of the Fleet, Lord Chatfield, G.C.B., O.M., two 
papers will be presented, the first on “ The Royal Navy 
at the Outbreak of War,” by Sir Stanley V. Goodall, 
K.C.B., O.B.E., and the second on “ The Repair and 
Upkeep of H.M. Ships and Vessels in War,” by Mr. 
G. A. Bassett, C.B., R.C.N.C. The second session will 
commence at 10.15 a.m., on Thursday, April 11, when 
Sir Amos L. Ayre, K.B.E., and Mr. G. M. Boyd will 
present a paper entitled “ The Work of the Admiralty 
Ship-Welding Committee.” A second paper, on 
‘“ Structural Investigations in Still Water on the 
Welded Tanker ‘ Neverita,’”’ will be presented in two 
parts, the first dealing with “‘ Developments in Instru- 
ments for Measurement of Strains and Deflections in 
Ship Structures,” by Mr. F. B. Bull. Part IT, on “ The 
Tests and their Results ” will be presented by Mr. R. B. 
Shepheard and Mr. James Turnbull, 0.B.E. 

The two papers to be presented at the afternoon 
session on April 11, commencing at 2.30, comprise 
“Some Model Experiments in Connection with Mine 
Warfare,” by Mr. R. W. L. Gawn, R.C.N.C.; and 
“ Experiments with Models of Cargo Liners in the 
Gothenburg Tank,” by Professor A. F. Lindblad. An 
evening session, commencing at 5.15 p.m., is also to be 
held, when Dr. F. H. Todd will read a paper on “ Some 
Model Experiments Carried Out in Connection with the 
Mulberry Harbour,” and Mr. M. K. Purvis, R.C.N.C., 
will deal with “ Craft and Cable Ships for Operation 
‘ Pluto’.” On Friday, April 12, there will also be 
three sessions, commencing, respectively, at 10.15 a.m., 
2.30 p.m., and 5.15 p.m., and two papers will be pre- 
sented at each session. Those in the morning are to be 
“‘ Under-Water Paints and the Fouling of Ships, with 
reference to the work of the Marine Corrosion Sub- 
Committee of the Iron and Steel Institute and the 
Admiralty Corrosion Committee,” by Professor J. E. 
Harris and Mr. W. A. D. Forbes, R.C.N.C.; and “ Tilt 
Tests from the Shipbuilder’s Standpoint,” by Mr. R. E. 
Mate. The two afternoon papers comprise “‘ Merchant 
Shipbuilding in Canada,” by Mr. J. Robson; and 
‘“« Admiralty-Type Motor Fishing Vessels,” by Mr. W. J. 
Holt, R.C.N.C. Those to be ted in the evening are 
“Further Notes on the Theoretical Calculation of 
Wave Profiles, and of the Resistance of Hulls,” by Dr. 
R. Guilloton; and ‘“ Dynamic Longitudinal Strength 
of Ships,” by Dr. J. Lockwood Taylor. 








2098 


ENGINEERING. 











INSTITUTION ELECTIONS. 


INSTITUTE OF MaRINE ENGINEERS. 


Member.—Hugh Blackwood Alexander, Glasgow ; 
Henry Brain, Weymouth; John Charles Budd, 
Birkenhead ; Matthew Caldwell, Greenock ; Lieut. (E.) 
Stanley Francis Casley, R.N.R., Falmouth; Henry 
Iver Forman, Exeter; Joseph Edmund Hamer, 
Wellington, N.Z. ; John David Hamilton, Wellington, 
N.Z.; James Hargreaves, Farnborough; Temp.- 
Lieut. (E) Edward Alan Legg, R.N.R., Bournemouth ; 
George Edward Lemmon, Portsmouth; William 
Leonard McKaine, Cape Town; William Hamilton 
Purdie, Sunderland; George Hugh Reece, South- 
ampton; W. A. Scott, Kingston-on-Thames; John 
Leslie Sedgwick, London, N.14; Arthur Harold Short, 
Bath; Alexander Walker, Hillside, Lancs. 

Associate to. Member.—Charles Grant, Manchester ; 
William Robertson Simpson, Ruislip; James Joseph 
Tobin, London. 

Associate Member.—John Alexander Gill, Boat-of- 
Garten, Inverness-shire; ‘Lt.-Comdr. (E) Robert 
= D.S.C., R.N., Wallasey ; Arthur Pitchers, South 

elds. 


INSTITUTE OF TRANSPORT. 


Member.—W. Armstrong; J. W. B. Carter, South 
Africa; D. J. J. Du Plessis, Pretoria, S. Africa; H. 
Eccles, Stoke-on-Trent; F. Gilbert; Sir Arnold A. 
Musto; J. H. Scott; C. E. Shaw, Swansea; E. M. 
Williams, M.B.E., South Africa. 

Associate Member.—G. S. Anderson, Beswick ; H. T. 
Edwards; J. S. Ferrier, Glasgow; F. A. Gustard; 
T. I. Kinley, Glasgow; A. H. Park, W. T. Robertson. 


INSTITUTE OF PuysiIcs. 


Associate.—E. Atherton, B.Sc., Manchester; N. R. 
Bailey, B.A., Malvern; Miss F. W. Black, B.Sc., 
Malvern ; L. F. H. Bovey, B.A., Birmingham ; V. J. M. 
Bosher, B.Se., R.A.F.; J. E. H. Braybon, B.Se., 
Salisbury; A. W. Brewer, M.Sc., Salisbury; T. C. 
Brodrick, B.Sc., Stevenston, Ayrshire; F. W. J. 
Garton, B.Sc., Bolton, Lanes; S. W. Gough, B.Sc. 
(Eng.), Birmingham; C. P. Haigh, B.Sc., London; 
C. E. Joslin, M.Sc., Abingdon, Berks; J. T. Kendall, 
M.A., Manchester; C. Lamond, B.Sc., Blackpool ; 
T. B. Lane, M.Sc., Pontypool, Mon. ; S. E. Liverhant, 
M.Se., London; K. C. Maitra, M.Sc., Bilston, Staffs ; 
B. J. Mayo, B.Sc., Hayes, Middx. ; A. A. New, M.Sc., 
London ; J. H. Pallister, B.Sc., Newcastle-upon-Tyne ; 
A. Pelican, B.Sc., Hayes, Middx.; G. J. Phillips, 
B.Se., Cardiff ; N. W. Kamsey, B.Sc., London; B. W. 
Soole, A.R.C.Sc., B.Sc., D.LC., Ph.D., Teddington, 
Middx. ; E. G. Steward, B.Sc., Wembley. 





CaALENDAR.—The Parolle Electrical Plant Company, 
Limited, Eastcliffe, 47, Elmfield-road, Gosforth, New- 
castle-upon-Tyne, 3, have sent us a monthly tear-off 
wall calendar extending from March, 1946, until Feb- 
ruary, 1947. 





REFRIGERATING MACHINERY.—A comprehensive leaf- 
let, Publication No. 136, has been issued by Messrs. 
G. and J. Weir, Limited, Cathcart, Glasgow, and 
gives leading particulars of the different types of refri- 
gerating machinery, for marine and industrial purposes, 
manufactured by the firm. The types illustrated include 
machines driven by steam engines, internal-combustion 
engines or electric motors and employing as a refrigerant 
either methyl chloride, Freon F.12, or CO,. Most of the 
units are manufactured with different ranges of output, 
and the condensing medium may be either water or air, 





DISCUSSION ON TRANSFORMER OIL.—A general dis- 
cussion on “ Transformer Oil” is to be held under 
the auspices of the Institute of Petroleum at the Institu- 
tion of Electrical Engineers, Savoy-place, Victoria- 
embankment, London, W.C.2, on April 9. There will 
be two sessions, the first commencing at 3 p.m., and the 
second at approximately 6 p.m., after a tea interval. 
The chairman at the meeting will be Mr. E. A. Evans, 
vice-president of the Institute of Petroleum, and the 
following eight papers will be presented in abstract :— 
“*The Sludge Test for Transformer Oils,” by Mr. C. H. 
Barton; “‘ A Review of the Mechanism of the Oxidation 
of Liquid Hydrocarbons,” and “The Influence of | 
Structure on the Oxidation Reactivity of Hydrocarbons,” 
both by Messrs. P. George and A. Robertsoh; ‘“‘ Some 
Developments in the Refining of Transformer Oil,” by 
Mr. J. Wood-Mallock ; “‘ Survey of B.E.1.R.A. Work on 
Transformer Oil,” by Messrs. P. W. L. Gossling and 
A. C. Michie; “‘ Effect of Water Temperature on the 
Sludge Test,” by Mr. P. W. L. Gossling; ‘“‘ Oxidation 
Tests for Transformer Oil,” by Mr. A. A. Pollitt: and 
** Oxidation and Anti-Oxidation,’? by Mr. E. A. Evans. 
Further particulars may be obtained from Mr. E. A. 
Evans, Chief Chemist, Messrs. C. C. Wakefield and 





Company, Limited, Crown Works, Hayes, Middlesex® 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph, 


Carbon and Alloy Steels.—A revision of the “ Schedule 
of Carbon and Alloy Steels for General Service Appli- 
cations,” originally issued by the British Standards 
Institution, in 1942, for the Superintendent of Tech- 
nical Applications of Metals, Ministry of Supply, has now 
been published. The schedule is designated S.T.A.5, 
and the 1942 edition was produced as an emergency 
measure under war-time conditions. The present 
revised issue, on the other hand, has been prepared as a 
permanent publication by collaboration between the 
Service departments, the technical representatives of 
the steel associations, and the British Iron and Steel 
Federation, with the assistance of numerous contractors 
and with the general guidance of the British Standards 
Institution. The publication covers the supply of 
steel for all the general engineering requirements of 
the Services, including guns, carriages and mountings, 
small arms, vehicles, ammunition, military bridges 
and equipment for the Royal Engineers, mines, tor- 
pedoes and naval-construction work. The steels 
dealt with are in the form of bars, billets, forgings, 
plates, sections, sheets, strip, wire and tubes, and the 
specification includes, in addition to carbon and 

loy steels, materials of the free-cutting, carburising, 
nitriding and corrosion-and heat-resisting types. A 
number of gaps in the original edition have been 
filled by the inclusion of data on a few additional steels 
and by the preparation of a comprehensive set of 
general conditions for each steel, with revised and 
amplified notes on welding, individual applications, and 
the like. The usefulness of the schedule, moreover, 
has been increased by the addition of tabular sum- 
maries of compositions and mechanical properties 
grouped under the various forms in which the steels 
are supplied. The schedule forms part of a compre- 
hensive series of specifications for metals, including 
those for non-ferrous metals and alloys contained 
in the companion schedule 8.T.A.7, spring-steel specifi- 
cations §.T.A. 1, 2, 3 and 4, and other specialised 
publications. The aim has been to provide for the 
Services a simplified and up-to-date statement of 
requirements, in line with industrial practice, so as to 
avoid the necessity for separate departmental specifi- 
cations. [Price 7s. 6d., postage included.] 


Portable Photometers.—The principal change in the 
newly-issued revision of B.S. No. 230, covering visual- 
type portable photometers, is the inclusion of a type 
of photometer for very low illumination measurement. 
The effective range of this instrument (type X) is 
specified as being from 0-0005 to 0-5 foot-candle. 
Other minor modifications have also been made in 
the specification, which deals with definitions, tests, 
electrical measuring instruments, comparison lamps, 
Jimits of error and external finish. [Price 2s., postage 
jneluded.] 


Metal Door Frames.—A new specification, B.S. No. 
1245-1945, covering metal door frames, has recently 
been published. It pravides for eight sizes of metal 
door frames; four are for use with different sizes 
of internal doors, three for different sizes of external 
doors and one for garage doors. The frames for use 
with external doors are available in one profile of 
section only, but the frames for use with internal 
doors are available in three profiles to suit different 
thicknesses of wall. The requirements specified 
cover the quality of the material, the construction, 
fixing lugs, lock striking plates, hinges, surface finish, 
and similar matters. [Price 2s., postage included.] 





BOOKS RECEIVED. 


The History of Kirkstall Forge Through Seven Centuries, 
1200 to 1945 A.D. Kirkstall Forge Limited, Leeds 5. 
[Price 25s. net.] 

Planning Local Prosperity. By Dr. K. G. FENELON. 
Art and Educational Publishers Limited, 54, Blooms- 
bury-street, London, W.C.1. [Price 1s. 6d. net.] 

Surveying for Young Engineers. By S. WRiGHT PERROTT. 
Chapman and Hall, Limited, 37, Essex-street, Strand, 
London, W.C.2. [Price 10s. 6d. net.]} 

The British Electrical and Allied Industries Research 
Association. Technical Report No. W/T9. The Elec- 
trification of Highland Agriculture. By C. A. CAMERON 
Brown. Offices of the Association, 15, Savoy-street, 
Strand, London, W.C.2. [Price 3s. net.] 

The E ics of Automatic Machine Operation. The 
Monetary and Production Advantages of Automatics in 
Relation to Capstan Lathes. By E. E. Fuuskrey. The 
Machinery Publishing Company, Limited, 17, Marine- 
parade, Brighton, 1. [Price 7s. 6d.)} 
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PERSONAL. 


Mr. H. Jack, B.Se., M.1.E.E., chief electrica! engineer 
British Thomson-Houston Company, Limited, Rugby, 
Mr. A. A. POLLOCK, B.So., chief mechanical engineer, and 
Mr. L. J. Davigs, M.A., B.Sc., head of the research 
laboratory of the Company, have been elected director, 

Mr. E. D. Boot, M.I.Mech.E., is relinquishing the 
position of chief engineer of Messrs. Thos. Firth and John 
Brown, Limited, Sheffield. His successor is Mr. R. g, 
BENNETT, who joined the firm in 1937 as technica) 

tant to the chief electrical engineer and was ap. 
pointed chief electrical engineer in 1940. 

Mr. V. M. BARRINGTON-WARD, O©.B.E., D.S.0., has 
been elected by the Council of the Institute of Transpor, 
to fill the vacancy on the Examinations Committee 
caused by the death of Mr. F. W. Lampirr. The Coungil 
have also appointed Mr. J. E. 8. BopGer, M.Inst.T,, 
acting general manager of the Ceylon Government Raijj- 
way, to be honorary corresponding member for Ceylon, 

Lorp Sanpuvurst, O.B.E., vice-chairman and treasurer 
of the Roads Group in the House of Lords, has accepted 
the office of chairman of the British Road Federation, 
4a, Bloomsbury-square, London, W.C.1, in succession 
to Mr. G. N. Wirson, who has had to retire owing to 
pressure of other work. 

Mr. F. Worton, M.B.E., and Mr. W. DENTON, have 
been appointed works managers of Brown, Bayley’s 
Steel Works, Limited, Sheffield, 9. Mr. H. Bui 
continues in the position of works director. 


Proressor W. R. Jones, D.Sc., F.G.S., M.Inst.M.M,, 
Dean of the Royal School of Mines, has been appointed 
chairman of the Working Party set up by the President 
of the Board of Trade in connection with the china-clay 
industry. 

Mr. WALTER J. Cooper, late of Messrs. A. C. Cossor 
Limited, has been appointed purchase manager to the 
Harland Engineering Company, Limited, B.E.P. Works, 
Alloa, Clackmannanshire. 

Mr. A. W. ALLWOOD, B.Sc. (Eng.), A.M.I.E.E., who 
has been in the service of the Norwich Corporation Elec- 
tricity Department since 1935, has been promoted to the 
position of Deputy City Electrical Engineer, in succession 
to Mr. G. V. Harrap, A.M.1.E.E., A.I.Mech.E., who, as 
stated on page 34, ante, has been appointed Borough 
Electrical Engineer and Manager, Gravesend. 

Mr. A. M. Ropryson, A.R.S.M., D.1.C., M.Inst.M.M., 
has been appointed Mining Consultant to the Govern- 
ment of Tanganyika Territory on the termination of his 
appointment as Assistant Director, Opencast Coal Pro- 
duction, Ministry of Supply. 

Mr. JaAcK W1son has joined the sales department of 
Messrs. Johnson and Phillips, Limited, Charlton, London, 
S.E.7, and is attached to their Birmingham branch, 
operating in Nottinghamshire and part of Derbyshire. 
His address is Bank Villa, Pleasley, near. Mansfield. 

Mr. W. H. A. BELLIss, B.Eng., A.M.I.E.E., at present 
district engineer with the Westmorland and District 
Electricity Supply Company, Limited, has been ap- 
pointed Electrical Engineer and Manager, Brighouse 
Corporation Electricity Department. 

Mr. E. J. VIDLER has been appointed sales manager 
to W. T. Henley’s Telegraph Works Company, Limited, 
following the resignation of Mr. J. 8. A. BUNTING. Mp. 
F. VAISSIERE has been made chief assistant sales manager 
and Mr. H. HusBBARD assistant sales manager (engineer- 
ing). Messrs. W. T. Henley’s Telegraph Works Company 
have opened a new store at 14, Kirby-lane, Canterbury 
(telephone: Canterbury 3130). The store will be under 
the control of the firm’s Brighton branch manager, MR. 
W. G. TURNER, the local representative being Mr. W. R. 
MORLEY. 

Mr. J. L. M. Bakes, who has been connected recently 
with the General Electric Company, Limited, and Fraser 
and Chalmers Engineering Works, Erith, Kent, has been 
appointed sales manager of Catton and Company, 
Limited, Yorkshire Steel Foundry, Hunslet, Leeds, 10, 
as from April 1. 

Messrs. BABCOCK AND WILCOX, LIMITED, Babcock 
House, Farringdon-street, London, E.C.4, who acquired 
the business of Messrs. Dewrance and Company, Limited, 
some years ago, have now transferred the whole of the 
Babcock valve business and manufacturing capacity 
of their Dumbarton valve works to that company. 
Messrs. Dewrance, however, will continue to operate as 4 
separate organisation. 





WITHDRAWAL OF INDUSTRIES FROM ESSENTIAL WORK 
ORDERS.—The extent of the withdrawal of the iron and 
steel industry from the scope of the Essential Work Order 
on May 15 has been widened to cover the following 
additional sections of the industry : fron founding, iron 
and steel tubemaking, pipes and fittings manufacture, 
and the steel-sheet and tin-plate section. This means 
that the whole of the iron and steel industry will be 
withdrawn from the scope of the Essential Work Orders 





on May 15. The boatbuilding industry will be withdrawn 
on or about June 15. 





or 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel.—-Shortage of coal is the principal restric- 
tion on the output of steel. The home demand is heavy 
for plates, sections, and sheets, and the limited quantities 
released for export are still only a small fraction of the 
orders offering from overseas. Scrap is not plentiful, but 
steelmakers have no immediate,anxiety. on this score ; 
pig-iron supplies are being maintained satisfactorily. 
The supply of coking coal to patent ovens is exceptionally 
good, and these units are working at very nearly full 
capacity. The suggested shift of the Lanarkshire 
steelworks to a new river site is not looked upon favour- 
ably. The economic advantages are considered doubtful, 
while the quality and range of Scottish steel production 
would not be increased by the building of a new works 
on the Clyde. The saving in ore-handling costs, it has 
been ascertained, would be almost entirely negatived 
by the increased cost of taking coking coal to the new site. 
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Scottish Coal.—Supplies of coal are being maintained 
satisfactorily. Weekly outputs have risen moderately, 


and th» outlook is more encouraging than at any time 
since before Christmas. The stocks of gas works and 
electric power stations are still at a very low level, and 


special efforts are being made to supply coal to build 
up the depleted reserves. Thus, though the demand 
is now beginning to abate slightly, the Control is unable 
to release any additional smalls for other purposes. 
Railways are fairly well supplied, and a proportion of 
railway coal is still being diverted to the domestic 
market. House-coal merchants are finding it difficult 
to meet the demands of their registered consumers, most 
of whom have no stocks. Though the weather is milder, 
the seasonal decline in domestic consumption has not 
manifested itself yet. 

Scottish Shipbuilding.—Although the volume of new 
business has declined considerably from the peak point 
reached some six to nine months ago, the yards are 
fully occupied, and progress with mercantile construc- 
tion is eminently satisfactory. One or two new orders 
have been placed within the past fortnight, and it is 
thought that overseas shipowners are likely to be ordering 
ac able t« of new construction within the 
next few months. South American interests are notably 
busy on the question of new ships, and the Clyde will 
participate prominently, it is understood, in the new 
orders. 


neid 








NOTES: FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—Reporting to the monthly 
meeting of the Regional Coal Board in Cardiff, last week, 
Mr. Howell Owen, the Regional Controller, said that 
the recent improvement in the man-power available for 
the industry had been maintained, and during the 
past ten weeks an extra 800 men had been available for 
the mines. This, however, had been accompanied by 
some increase in the incidence of absenteeism, though 
in this direction South Wales was below the average 
for the rest of the country. Production of open-cast 
coal from the South Wales sites had now almost reached 
the 1,000,000 tons mark. In the week ended March 9, 
the output from South Wales mines totalled 482,832 
tons, an increase of 5,884 tons over the previous week’s 
figure. This compared with an average weekly output 
of 393,300 tons in January and 406,900 tons in February. 
Compared with the previous week, an additional 52 men 
were engaged, the total being 107,762. The shortage 
of all the better grades was still acute on the Welsh steam 
coal market, and operators could only handle a limited 
amount of the total volume of business available. Home 
users were making heavy demands and salesmen were 
hard-pressed to meet the urgent requirements of some 
customers. As a result, the export trade had to suffer. 
Only limited quantities of the very poorest grades 
could be spared for general shipment overseas in response 
to a good inquiry. With outputs failing to show any 
material improvement, the prospect is not promising. 
Bunkers were alsoin very shortsupply. The demand was 
well upheld for all the large descriptions and stems were 
not easy to arrange for some time ahead, with the result 
that the tone was very firm. Sized and bituminous 
smalls were extremely scarce and commanded recent 
strong values, but some of the inferior dry steams were 
availabie. The home demand for cokes and patent fuel 
was brisk and was not easily met. 

Swansea Steel-Sheet Industry—The market report 
prepared by the Incorporated Swansea Exchange states 
that, last week, business in tin-plate was once again 
more active, as home consumers were placing their 
requirements for the second quarter of the present year. 
A satisfactory volume of busi was tr cted. The 
export demand was good but, owing to restrictions and 
other difficulties, only a very limited number of orders 
was placed. Steel sheets continue to~have an extra- 
ordinarily strong demand and makers can offer deferred 
deliveries only. The iron and steel scrap market is 
now a little quieter as most consumers are well supplied. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—tIron foundries have been able to 
secure additional skilled labour more readily than the 
stee] foundries, which need many more employees to 
enable them to give reasonable deliveries and accept 
more of the business offered. Some steel foundries are 
dealing satisfactorily with export orders, but this does 
not apply generally. Light rolling mills are behind with 
deliveries of steel sheets and bars, owing to the shortage 
of skilled labour. Railway-material departments are 
heavily booked for a long time ahead, and there are 
numerous orders for tramway trackwork for home and 
overseas customers. The demand for high-grade alloy 
steels is increasing on both home and export account, 
and many firms ‘have more export business than was 
the case in pre-war days. 


South Yorkshire Coal Trade.—A little more coal is 
being raised, but there is not sufficient to make good 
the heavy arrears of deliveries. Even washery fines are 
becoming scarce owing to the extensive use of this 
material for the manufacture of patent fuel for domestic 
use. The shortage of house coal is acute, but the demand 
is less pressing now that the weather is milder. Gas coal 
is in strong request and the supply of coke-oven gas is 
restricted owing to the shortage of coking coal. Export 
business is confined to outcrop coal. Bunkering coal is 
in good demand. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The great and increasing demand 
for iron and steel calls for a substantial enlargement in 
production, which, however, is difficult to achieve. The 
fuel supply is unsatisfactory in both quality and quantity, 
larger imports of foreign iron ore are necessary to meet 
consumers’ requirements and the shortage of skilled 
labour is still felt. Producers of all commodities, how- 
ever, are doing their utmost to turn out more tonnage 
and some increase in the makes can be reported. It 
is hoped that, if ample supplies of fuel can be provided, 
the peak outputs of the war period may again be reached. 
The supply of native raw materials continues to be satis- 
factory. Pig iron is well taken up, and several foundries 
are in need of larger deliveries. The make of steel 
billets is still insufficient for users’ requirements. 


Foundry and Basic Iron.—Manufacturers of light cast- 
ings have extensive contracts in hand and are calling for 
full contract deliveries of high-phosphorus pig iron. The 
output of foundry iron on Tees-side is still small and,con- 
tributes little to current needs but deliveries from other 
producing areas are increasing. The production of basic 
iron is hardly sufficient for the growing requirements of 
the makers’ adjacent consuming departments. 


Hematite, Low-Phosphorus and Refined Iron.—Users of 
East-Coast hematite are regularly receiving parcels that 
cover their actual needs, but merchants are unable to 
obtain export licences for overseas business. The make 
of refined iron is well taken up for home purposes and 
small lots have been released for export. 


Manufactured Iron and Steel.—Satisfactory quantities 
of semi-finished iron are obtainable and while there is 
still an inconvenient shortage of. billets, deliveries of 
most other types of steel semies are sufficient for the 
heavy requirements of the re-rollers. Finished-iron 
makere have substantial contracts in hand and are turn- 
ing out an increasing tonnage. Finished-steel producers 
are experiencing an overwhelming demand and as the 
volume of business offered exceeds the capacity of the 
plants, delivery dates are extending. Makers of black 
and galvanised sheets are overloaded with orders, and 
producers of plates, sections, rails and all railway requi- 
sites, pit props, arches and colliery roofings are assured of 
full employment weil into the third quarter of the year. 

Scrap.—All heavy grades of cast-iron scrap are in 
strong request and good heavy steel scrap and steel 
trimmings are in brisk demand. Large quantities of 
these commodities are being taken up and even larger 
tonnages could be promptly absorbed. 





AUTOMATIC ARC-WELDING EQUIPMENT.—A 72-page 
brochure of automatic arc-welding equipment recently 
issued by Messrs. Fusarc Limited, Team Valley, Gates- 
head-on-Tyne, is profusely illustrated and contains much 
useful technical information regarding the manufacture 
of a variety of fabricated parts. Since the equipment is 
automatic in action, the electrode is not used in the form 
of short rods, but is continuous and is fed from a spool. 
The construction of these long flexible electrodes, of 
which there are two forms, is interesting and ingenious, 
and is fully dealt with in the brochure, as is that of the 
various types of machine employing it. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF PRODUCTION ENGINEERS.—Nottingham 
Section: Saturday, March 30, 2.30 p.m., Gas Showrooms, 
Lower Parliament-street, Nottingham. ‘“‘ Developments 
in Welding Technique,” by Mr. H. Martin. Manchester 
Section: Saturday, March 30, 2.30 p.m., The University. 
Brownlow-hill, Liverpool. “‘ Electrodeposited and Allied 
Finishes,” by Messrs. J. S. Jones and P. M. Walker. 
Yorkshire Section : Monday, April 1, 7 p.m., Hotel Metro- 
pole, Leeds. ‘‘ Surface Finish in Practice,” by Dr. D. F. 
Galloway. Leicester Section: Thursday, April 4, 6.30 
p.m., College of Technology, Leicester. “ Applications of 
Aluminium Alloys,” by Dr. E. G. West. 


NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Associates’ and Students’ 
Section: Saturday, March 30, 2.30 p.m., Neville Hall, 
Newcastle-upon-Tyne. ‘“‘ Pheumatic Stowing at a Scot- 
tish Colliery,” by Mr. R. T. Levack. “ My Visit to 
America,” by Mr. L. C. Maitland. 

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Students’ Section: Saturday, March 30, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. “ Some 
Comments on Engines and Engineers,” by Mr. C. C. 
Pounder. Institution: Friday, April 5, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. “‘ Recent Developments 
in Internal-Combustion Prime Movers,” by Mr. James 
Calderwood. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre : Monday, April 1, 6 p.m., Technical College, 
Suffolk-street, Birmingham. Faraday Lecture on 
“ Atoms, Electrons and Engineers,’ by Dr. T. E. Allibone. 
North-Eastern Centre: Monday, April 1, Royal Station 
Hotel, Newcastle-upon-Tyne. 6.15 p.m., Annual General 
Meeting. 7 p.m., Conversazione to meet the President. 
North-Western M. Group: Tuesday, April 2, 
6 p.m., Engineers’ Club, hester. “ Theory of Servo 
Systems,” by Dr. A. L. Whiteley. Institution: Thurs- 
day and Friday, April 4 and 5, 5.30 p.m., Victoria- 
embankment, W.C.2. Symposium of papers on “ De- 
gaussing.”” For Programme, see page 295. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 2, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
“Fundamental Considerations Affecting Landing 
Grounds,” by Mr. Alfred Goode. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
April 2, 5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, 8.W.1. “ Car Chassis 
Frame Design,”’ by Mr. Donald Bastow. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
April 2, 6.30 p.m., 198, West-street, Sheffield. “ De- 
velopments in High-Duty Heat-Resisting Steel Castings,” 
by Mr. L. K. Royston. 

RoyaL SocretTy or ARTs.—Wednesday, April 3, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. “‘ Jewels and 
Stones for Industrial Purposes,” by Mr. H. P. Reoksby. 

INSTITUTE OF FUEL.—North-Western Section: Wed- 
nesday, April 3, 2.30 p.m., Engineers’ Club, Manchester. 
Annual] General Meeting. 

JUNIOR INSTITUTION OF ENGINEERS.—Midland Section: 
Wednesday, April 3, 6.30 p.m., James Watt Institute, 
Birmingham. “ A Modern Salvage Department,” by Mr. 
E. J. Taylor. Institution: Friday, April 5, 6.30 p.m., 
39, Victoria-street, S.W.1. Discussion Groups. Western 
Group: Friday, April 5, 7.30 p.m., Merchant Venturers’ 
College, Bristol. ‘“‘ Machinery and the Brewery and 
Allied Trades,” by Mr. K. F. M. Friendship. North- 
Western Section: Saturday, April 6, 2.30 p.m., 16, St. 
Mary’s Parsonage, Manchester. ‘“ Building a Tea Factory 
in Ceylon,” by Mr. H. S. Randall. 

INSTITUTION OF MECHANICAL ENGINEERS.—FY orkshire 
Branch: Thursday, April 4, 6.30 p.m., Technical College, 
Keighley. ‘‘ Mechanisra of Tool Vibration in the Cutting 
of Steel,” by Professor R. N. Arnold. Institution : Friday, 
April 5, 5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
“ Evolution of a Tank Transmission,” by Dr. H. E. 
Merritt. Southern Branch: Saturday, April 6, 2.30 p.m., 
Civic Centre, Southampton. Meeting with INSTITUTION 
OF ELECTRICAL ENGINEERS (Southern Centre). “‘ Future 
Electricity Generation,” by Mr. J. H. Harris. 

RoyaL Statistica Socrety.—London Industrial 
Applications Group : Friday, April 5, 6.30 p.m., 2, Savoy- 
hill, W.C.2. “ Statistics in Radio Valve Component 
Manufacture,” by Mr. A. Gait. : 

INSTITUTION OF CHEMICAL ENGINEERS.—North-Western 
Branch : Saturday, April 6, 3 p.m., College of Technology, 
Manchester. ‘‘ Removal of Acetone and Acetaldehyde 
from Vinyl Acetate,” by Messrs. H. R. C. Pratt and 
S. T. Glover. 

LONDON ASSOCIATION OF ENGINEERS.—Saturday, 
April 6, 6.30 p.m., Charing Cross Hotel, Strand, London, 
W.C.2. “ Differential Vacuum Steam Heating,”’’.by Mr. 
C. F. Assheton. 
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CORROSION TESTS ON ELECTRODEPOSITED TIN-ZINC ALLOYS. 


(For Description, see Page 289.) 























Fie. 9. GaLvaNIseD (0-001-In. Fie. 10. GALVANISED (0-002-IN. Fie. 11. 80/20 Tin-Zinc (0-001-In. Fie. 12. 80/20 Trx-Zinc (0-002-Iy. 
CoatTINe). ’ COATING). CoaTING). 
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45 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection existe between 
this Journal and any other publication bearing a 


similar title. 
Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMpte Bak 3663 and 3664. 

All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 

Accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 


or three months, pro rata), payable in advance :— 
For the United Kingdom .................... £3 5 0 
For Canada— 
Thin copies ................ £2 
Thick paper copies 3 0 
For all other places abroad— 
i 3 0 
7 6 





Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 





ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be teed. 

The charge for advertisements classified under the 

i of “Appointments Open,” “ Situations 
Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
le. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME FoR RECEIPT oF ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors 
for advertisers’ blocks left in their possession for more 
than two years 








INDEX TO VOL. 160. 


The Index to Vol. 160 of ENGINEERING 
(July-December, 1945) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only 
applications. 


will not hold themselves responsible- 
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DERELICT LAND IN 
INDUSTRIAL AREAS. 


THE axiom that to give a dog a bad name is 
tantamount to hanging him received some official 
support towards the close of the war when it was 
announced by the Government that, in future, those 
regions formerly known as “distressed areas ’’ were 
to be designated as “‘ development areas”; but, 
to the eye at least, it must have seemed that a 
distressed area, described by another name, re- 
tained the power to cause distress by its appearance, 
however hopeful might be its prospects of ultimate 
development, and that one of the first steps towards 
its rehabilitation should be some endeavour to 
correct the impression that it was hopelessly 
derelict. The region commonly known as “the 
Black Country ” is not, we believe, officially classed 
as a ‘development area”; indeed, its name is 
evidence that it is normally a centre of concentrated 
but smoky industry. It does show, however, a 
number of features which are characteristic also of 
areas which once were industrious but which fell 
upon evil days between the wars, and a study of 
those features, and the means whereby they can be 
best alleviated, must result in valuable data of 
wider application. Such a survey has been carried 
out recently under the auspices of the Ministry of 
Town and Country Planning and the results are 
now available in a report by Mr. 8. H. Beaver, M.A., 
F.GS., a research officer of the Minerals Section of 
the Ministry, prepared in June last’ and entitled 
“‘ Report on Derelict Land in the Black Country.” 

The purpose of the survey was “ to obtain enough 
information about the relief, surface conditions and 
composition, and surroundings of derelict land to 
enable the Ministry to judge whether redevelopment 
proposals have taken proper account of derelict land 
resources,” and it was undertaken by the Ministry 
because the local authorities were not able to com- 
plete it in the time desired, although most of them 
had already done a certain amount of work in that 
direction. Their results had been mapped in a 
general way, but it appeared from these maps that 
there was considerable difference of opinion as to 


. 


of being “abandoned by the owners” applied to 
very little of it, and even what seemed at first sight 
to be waste land was often found on examination to 
have definite industrial or other uses. 

In the end, it was decided to record all land which 
appeared derelict to the eye—a total of some 
9,300 acres in the 53 square miles comprising the 
“ Black Country ” ; and when from this total there 
had been subtracted all the land in preparation or 
destined to be used for housing and factory develop- 
ments, and land devoted to the controlled tipping 


297 | of refuse, it was found that there remained a “ hard 


core” of 6,100 acres? mostly distributed in small 
patches down the centre and the western side of the 
region. Mr. Beaver admitted that his results 
might not be exactly paralleled by a different 
observer, because inevitably they depended to a 
great extent upon personal opinion in individual 
cases; but he considered that the conclusions 
reached would not be vitiated by any small discrep- 
ancies in ac The features which were noted 
as typical of the region (though by no means peculiar 
to it) include a large number of industrial establish- 
ments of varying sizes, a big percentage of which 
deal with metals in some form, and characterised 
by many smoking chimneys ; what are described as 
“* considerable relics of a past industrial age,”’ such 
as spoil banks, deposits of slag, ash and cinders, 
and derelict factory buildings; canals, not all in 
use or usable; an intricate network of railways, 
many miles of which are for industrial purposes 
only ; and, as a recent development, lines of high- 
voltage electric power wires suspended between 
pylons. Large quarries, marl pits, and fireclay 
mines are also found in certain districts, and present 
problems of peculiar difficulty in many cases if 
their part in promoting a derelict appearance is to 
be overcome. 

As indicated above, such features as these are not 
confined to areas of industrial depression, but they 
are to be found in most of these areas and there 
is no doubt that the air of depression which they 
tend to create or to emphasise would be materially 
relieved if means could be found to deal with all 
removable eyesores as a preliminary to more detailed 
schemes of development. One of the main problems 
involved in any such general amelioration, of course, 
is that of finance ; but, granted a solution of this— 
which is a reasonable expectation in any scheme in 
receipt of Government support—the remaining 
problems are mainly of an engineering nature. In 
most of such areas, something is being done towards 
the removal of blemishes, but usually by means 
which are slow and liable, for the time being, to 
appear as blemishes in themselves ; for instance, 
the filling of large pits by the controlled tipping 
of town refuse, or the gradual consumption of spoil 
banks for roadmaking and similar purposes. The 
clearance of ruined buildings is seldom undertaken 
unless the site is required at once for building, etc., 
because, hitherto, the demolition of solidly con- 
structed masonry and brickwork, and still more 
the removal of abandoned concrete structures, is 
an expensive process; but the war has brought 
into use new methods of clearance, vastly more 
effective than anything in use even ten years ago 
and requiring a comparatively small labour force 
in proportion to the results obtainable. It would 
seem, therefore, that there is a better case to-day 
than ever before for tackling the improvement 
of derelict sites intensively, and for insisting that 
this should be done before permission is granted 
for the industrialisation of any more virgin or agri- 
cultural land. 

The possibilities of wholesale alterations to the 
landscape by the use of modern appliances is nowhere 
more effectively demonstrated than in the case of 
some of the opencast coal workings. The devasta- 
tion produced by such operations exceeds that of 
almost any process of gradual dereliction, but the 
rapidity of restoration is no less impressive. In 
most cases, of course, it is easier to restore land 
quickly if the task is undertaken fairly soon after 
the original disturbance; and this is further 
facilitated by the fact that, in such a short time, 
there has probably been no change of ownership, 
or in the financial circumstances of the owners, 





likely to cause difficulties in instigating action or 
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carrying it through. The case is likely to be very 
different in any derelict area which has been long 
out of use. The land may become waterlogged ; 
drains (if present at all) fall into disrepair ; rubbish 
accumulates and may have to be cleared by hand 
if it is widely distributed. The temptation to 
build on new land rather than to clear an abandoned 
site is great, and the cost of clearance added to 
that of the derelict land may definitely tip the 
balance in favour of the new site, communications 
and other services being approximately equal. 
Ever present, too, is the question of local rates, 
which are, perhaps, as powerful an influence as any 
to cause the owners of new factories to place them 
on new sites outside municipal boundaries instead 
of taking advantage of derelict land within those 
boundaries ; a tendency which the flexibility and 
convenience of motor transport does nothing to 
weaken. 

The circumstances now are so different from those 
during and before the war that this matter is one of 
great moment to manufacturing industry and to the 
country as a whole, whether this fact is generally 
realised or not. Before the war, factories tended to 
congregate within easy reach of reserves of suitable 
labour. During the war, dispersal became essen- 
tial and was widely adopted ; but, at the same time, 
housing difficulties in the centres of normal labour 
surpluses became increasingly acute, especially in 
the areas which were the principal targets for enemy 
air attack. Now that the war is over, the official 
policy is to encourage a continuance of dispersal to a 
modified extent, partly as a security measure and 
partly to promote a more even distribution of popu- 
lation, trade and traffic throughout the country. 
Many industries cannot be dispersed, however ; 
and many of those which, at first glance, would 
seem to have no particular affinity for one district 
rather than another, prove on examination to be 
much less mobile. The urgent need of the moment 
is to produce, and as quickly and efficiently as 
possible, the maximum quantity of saleable goods— 
especially exportable goods. Labour is scarce and 
so are houses, but until the housing situation is 
eased materially—which will certainly take years 
to accomplish—labour reserves are virtually “frozen” 
so far as moving about the country is concerned. 
On every count, therefore, there is a strong case 
for bringing back into use as much as possible of 
the derelict land existing in areas where good 
road and rail facilities are already available, electric 
power, water and gas mains, are within easy reach, 
drains are laid or connections to them can be readily 
made, and, in addition, the utilisation of the land 
has a definite amenity value. 

There are many such areas scattered throughout 
the industrial regions of the country, and especially 
in those areas where mining operations have been 
extensively carried on. As Mr. Beaver points out 
in his report, the spoil banks left near mines which 
have been long abandoned do not present any serious 
problem ; apart from the fact that natural agencies 
tend to hide their nakedness and to merge them into 
their surroundings, the dumps dating from periods 
when hand-tipping was principally employed are 
quite small, seldom exceeding 30 ft. in height in 
the area he is discussing. It is only in the newer 
coalfields, such as South Yorkshire, that the dumps 
attain to the size of considerable hills. With the 
plant now available to contractors—bulldozers, 
portable draglines, scrapers and large power shovels 
—the levelling of hillocks no higher than a house, 
and the removal of brick or stone buildings, is a 
simple matter. Concrete foundations are less easily 
dealt with, and reinforced concrete still less so, 
but even this does not present any insuperable 
obstacle. There is no suggestion in Mr. Beaver’s 
report that other surveys of similar character are 
in hand, but it is to be hoped that they are, and 
that the fact indicates some official intention to 
press, as a general principle, for the fullest possible 
utilisation of existing services and resources rather 
than to condone a continuance of the practice 
which has created so many derelict areas of land. 
It threatens, in the absence of some positive 
direction, to create more, while extending the mains 
of the various supply authorities and, in some cases, 
shifting the “centres of gravity” of their loads 





and complicating the problems of distribution. 


MAGNETIC-PARTICLE 
TESTING. 


THE method of detecting defects on or near the 
surface of iron and steel parts by magnetising them 
and then sprinkling ‘the surface with some type of 
magnetic powder is familiar in a general way to 
a wide circle of engineers, and during the last few 
years descriptions of various forms of apparatus 
designed to facilitate the carrying out of this type of 
test have appeared in these columns. The basic 
principle of the method is simple. The powder 
arranges itself in a pattern determined by the form 
of the magnetic field, in the manner of the iron 
filings in the neighbourhood of the poles of a per- 
manent magnet which is ilrustrated in most elemen- 
tary text-books on magnetism. The application 
of the method as a shop test is, however, far from 
simple, and considerable experience is necessary if 
the distortion of the field caused by defects in the 
material being tested is to be properly interpreted. 
As a practical test applied in manufacturing opera- 
tions, the procedure does not seem to have been 
in use for more than some fifteen years or so, and 
although many data have been accumulated, it 
cannot yet be said that an indication caused by a 
non-metallic inclusion or other defect below the 
surface can be interpreted with absolute certainty. 

The term “‘ magnetic-particle testing,” which is 
in use in the United States, is convenient and 
descriptive. and might usefully be adopted generally, 
Much development of the method has taken place 
in that country, as is indicated by the fact that 
the American Society for Testing Materials has issued 
two tentative specifications dealing, respectively, 
with the magnetic-particle testing and inspection 
of commercial steel castings and heavy steel forgings. 
Another indication of the status which the method 
is taking in America is furnished by the interest 
displayed in a symposium on Magnetic Particle 
Testing, which was held in Philadelphia in January, 
1945, and of which the papers and discussions 
have now been published.* This document, which 
surveys the greater part of the field of application, 
is highly informative and may usefully be studied 
both by those devising apparatus for this method 
of testing and those concerned with its employment. 

There are two methods of magnetising a part 
which is to be tested. These are, respectively, 
designated as producing circular or longitudinal 
magnetisation. In the former, a current is passed 
directly through the part under test or, if it is 
hollow, through a conductor threaded through it. 
Circular magnetisation may also be produced locally 
by using portable contacts, known as prods. These 
are connected to a source of power and are placed 
in contact with the piece on each side of the area 
to be tested. Longitudinal magnetisation is induced 
in the work-piece by placing it inside a solenoid, 
or wrapping it with cable through which a current 
is passed. The existence of these alternative 
methods of generating the magnetic field may be 
taken as a first indication of the fact that this 
method of testing demands considerable judgment 
and experience if it is to be utilised effectively. 
The magnetic particles applied to the surface of the 
piece under test give optimum indication of the 
presence of a defect when the magnetic field is 
perpendicular to the axis of the defect, and conse- 
quently the best method to apply in any particular 
case will depend to some extent on what type of 
defect is suspected or being looked for. The two 
methods are not necessarily interchangeable and in 
some cases of large castings or forgings, only one 
may be applicable, but in using either this effect of 
orientation should be kept in mind. In testing 
turbine blades, the Westinghouse Electric Corpora- 
tion passes them first through a transverse and then 
through a longitudinal field, in order to get maxi- 
mum indication of cracks lying in the two directions. 

The second aspect of magnetic-particle testing on 
which experience is necessary is the type and 
strength of magnetising current to be employed. 
Direct current, alternating-current and rectified 
alternating current are all in use. Alternating- 
current has little penetrating power, but was claimed 

* Symposium on Magnetic Particle Testing. American 
Society for Testing Materials. [Price1.25 dols.] 
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by some speakers to be equally effective wit, 
direct-current ‘for revealing surface defects, It 
appears to be in use to a considerable extent, pogg. 
bly because a suitable alternating-current sourog of 
power may be more readily available. An incidentg) 
advantage of alternating-current is that it does not 
induce permanent magnetisation in Wwork-piece 
which have been treated. Apparently in some cages 
considerable inconvenience in subsequent machining 
has been experienced with work which has been 
subject to heavy direct-current magnetisation ow; 

to chips adhering to the tool. De-magnetisation of 
such magnetised parts has now been introduced, byt 
this constitutes an extra process, involving time and 
expense, and is not always possible. 

The strength of current necessary is naturally 
dependent on the size of the work-piece under 
examination ; for large forgings, direct, or rectified, 
currents of the order of 6,000 amperes have been 
used. With longitudinal magnetisation it is yp. 
desirable that an unnecessarily heavy flux should 
be employed. With this type of magnetisation there 
is an external leakage field, and if this is strong the 
magnetic powder will congregate in its neighbour. 
hood and tend to mask the pattern which it is 
desired to obtain. With steel parts, the residual. 
magnetism effect may be turned to good account, 
especially with smaller articles, as these may be 

i and then subjected to powder examina. 
tion in batches, or by some type of continuous pro. 
cess. In some applications of magnetic-particle 
testing with direct-current, it is the practice to 
impose an initial heavy surge and then, without 
breaking the current, to allow it to fall to some 
low steady value. This procedure is claimed to 
economise in time by producing intense fields in 
the parts under test which would only be reached 
after a considerable interval if a more moderate 
current were used. The application of very heavy 
currents, however, carries with it some undesirable 
possibilities especially when connection is made to 
the work-piece by means of prods. The conduc- 
tivity of the point of contact between the prod and 
the work-piece may not be high enough to prevent 
the development of local very high temperatures, 
with consequent burning. In one case of the 
examination of the finished surface of a large shaft 
by prods, a number of small sub-surface inclusions 
were located, but when the test had been completed 
it was considered by some observers that the locally 
overheated spots, caused by the prods, with which 
the shaft was “ red,” were probably more 
injurious than the inclusions themselves. 

The third main variable in this method of testing 
is concerned with the manner in which the magnetic 

icles are applied. They may be either in the 
oe of a dry powder, or copeaea in aliquid. In 
the former case they are distributed by some kind 
of perforated shaker or from a rubber bulb; for 
large surfaces a powder gun is convenient. Particles 
carried by a liquid, such as kerosene, may be held in 
suspension in a tank provided with an agitator and 
applied to the work-piece by a nozzle and hose; 
small articles may be immersed in the tank. Finely- 
divided magnetic oxides of iron appear to be mainly 
used for the wet process, although, in spite of some 
difficulty in maintaining them in suspension, metallic 
particles are also employed. There are clearly 
differences of opinion about the respective methods 
of the wet and dry processes, but for surface defects, 
of which cracks are the most important examples, 
there were claims that the wet process was superior. 
It would appear likely that on a suitably smooth 
surface liquid-suspended particles will arrange them- 
selves with more facility. It was stated, and a 
graph was given in support, that for deeply-located 
defects, the dry-powder method is superior, although 
no theoretical explanation of this appears to be 
available. For rough surfaces and for irregular 
shapes, there appears to be general agreement that 
the dry method is the more satisfactory. An inter- 
esting recent development is the use of fluorescent 
particles to increase the visibility of indications in 
internal parts or at the roots of teeth or other places 
difficult to see clearly. The pattern produced is 
viewed by ultra-violet light. This is, in effect, » 
development from earlier procedure in which the 
particles have been coloured to distinguish them 
from the surface under test. 
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NOTES. 


RETIREMENT OF Mr. LoUGHNAN PENDRED, C.B.E. 

On Monday, April 1, Mr. Loughnan St. Lawrence 
Pendred, C.B.E., is to retire from the editorship of 
our contemporary, The Engineer, which he has held 
for 40 years—the same length of tenure as that of 
his father, Vaughan Pendred, whom he succeeded in 
1905 after ten years of experience as a sub-editor. 
His total service to T'he Engineer, therefore, rounds 
off the half-century, and that of father and son 
amounts to 80 years: along family association which 
js to continue, for Mr. Pendred is to .be succeeded 
by his son, Benjamin, who has been a member of the 
editorial staff since 1931. We understand, however, 
that Mr. Loughnan Pendred will not sever absolutely 
his habits of a lifetime, but will comment occasion- 
ally in print as the spirit moves him, in that easy 
style of which he is such an accomplished exponent, 
and of which his presidential address to the Institu- 
tion of Mechanical Engineers in 1930 provided an 
excellent example. With additional leisure at his 
disposal, his friends will hope to see more of him at 
various functions of this Institution, and of the 
Newcomen Soeiety and the Institution of Engineers- 
in-Charge (of both of which he is also a past-presi- 
dent), and of the other societies of which he is a 
member ; and they will assuredly share our hope 
that he may long enjoy his retirement, and the 
strange sensation, as it must seem after 50 years, of 
ignoring “* press day.” 


DisposaAL OF SurRPLUS Macutne Toots. 


Speaking in the House of Commons on Monday, 
March 18, the Parliamentary Secretary to the 
Ministry of Supply and Aircraft Production (Mr. A. 
Woodburn) said that the Government’s main policy 
with regard to the disposal of surplus machine tools 
was the re-equipping of British industry. With 
that end in view, they were offering these tools at 
very reasonable rates. For example, a Webster and 
Bennett high-power boring and turning mill, the 
current price of which new was 1,240l., was being 
offered at 616/. A Kearns horizontal borer, the new 
price of which was 1,4591., was offered at 7501. A 
Cincinnati radial-arm drilling machine, the price of 
which when new was 1,0501., was offered at 5101. 
This was being done with the object of inducing 
engineering firms not only to purchase new machines 
for new works, but to get the old machines out of 
existing works and to bring the industry up to date. 
The following method would be adopted in dealing 
with this matter. If a firm were taking over a fac- 
tory in which the machine-tool was situated, it 
would get the first offer of that tool at the price 
settled. If, on the other hand, it did not want the 
tool and were leaving the factory, any new firm 
going into the factory would have the next offer. 
After that, the tool would be offered to the general 
public. There might be auctions of some of these 
machine tools to speed up distribution, and those 
not sold would be brought to central stores where 
they could be examined by the public. The scheme 
was working very well and there had been several 
big and successful sales. It was to be hoped that 
the engineering industry would take advantage 
of this opportunity to re-equip itself, so that the 
policy of expanding exports could be started. It 
has also been announced that the period during 
which machine tools will be on offer to British indus- 
trialists has been reduced from four months to two 
months ; and that purchasers for export may now 
acquire machines at the same favourable prices as 
users in the United Kingdom. This new arrange- 
ment, which is due to the increasing quantities of 
surplus tools becoming available, should assist 
in the re-establishment of our export trade in this 
class of goods. 

NATIONALISATION OF ELECTRICITY SUPPLY. 

The proposed nationalisation of the electricity 
supply industry was a leading theme in the speeches 
of the chairmen at the annual general meetings of 
more than one company engaged in this branch of 
engineering activity. Speaking at the meeting of 
the County of London Electric Supply Company, 
Limited, on Tuesday, March 19, Sir Robert Renwick 
gave several reasons why, in his opinion, the Gov- 
ernment’s plans would “ put paid to cheaper supplies 
of electricity.”” As coal consumers they would have 


no chance of airing their grievances and would 
obtain no benefit by way of price reductions, if that 
industry became prosperous. Moreover, Govern- 
ment stock might have to be serviced at the expense 
of the consumer. The electricity supply industry 
would be the first prosperous industry to be nation- 
alised and the only reason for treating it in this way 
was the desire to co-ordinate all forms of fuel and 
power. What was wanted was organised expansion 
and development within the industry itself; and he 
thought this could be achieved.through a system of 
area committees making recommendations for im- 
provement to the Electricity Commissioners. The 
committees could deal with such matters as group- 
ing, interconnection and supplies to rural areas, and 
the Electricity Commissioners should be empowered 
to enforce any recommendations made to them by 
these bodies, especially those relating to compulsory 
amalgamations where these could be shown to be 
beneficial to the consumer. At the meeting of the 
Northmet Power Company held on the same day, 
Lord Ashfield said that the policy of the company 
regarding the future of the industry was based on 
the recommendations made in the McGowan report. 
He called attention to a statement issued by the 
Incorporated Association of Electric Power Com- 
panies announcing the determination to resist by 
every legitimate means the Government’s declared 
intention to nationalise the industry. Such a policy 
was entirely opposed to the interests of taxpayers, 
consumers and employees. All sections of the 
industry had submitted proposals to the Mimistry 
of Fuel and Power for further improvements in 
organisation, and plans had been lodged with the 
Electricity Commissioners for the extension of dis- 
tribution systems, especially in rural areas. These 
would involve an expenditure of over 100,000,000/., 
which, given the labour and materials, would ensure, 
over a period of about five years, a supply of elec- 
tricity capable of meeting all reasonable demands 
for domestic and industrial purposes. 


Tue Lonpon Arr Port, HeaTHROW. 


On Monday, March 25, a party of Members of 
Parliament, air attachés and Press representatives 
were given an opportunity of inspecting the pro- 
gress of the work at the Heathrow Aerodrome, 
Middlesex, which, according to the Minister of Civil 
Aviation (the Rt. Hon. Lord Winster), is in future 
to be known as the London Air Port. The area 
under development lies immediately south of the 
Bath-road between Hounslow and Colnbrook, and 
consists of three runways, which are 9,000 ft., 
6,000 ft. and 6,000 ft. long, respectively. The main 
runway can be extended to 15,000 ft., if desired, 
and all are 300 ft. wide. They have been designed 
to take the heaviest aircraft now projected, including 
the Brabazon I. The construction of these runways 
was begun by the Royal Air Force, and it is expected 
that they will be completed during the coming 
summer. The present control building, apron and 
hutments were also constructed by the Royal Air 
Force, and lie between the Bath-road and the main 
runway. It is intended, however, that the per- 
manent buildings should be erected in the area 
between the runways, on a site which will be 
approached through a tunnel. Four more runways 
will be completed within the next five years, but 
in order to give an improved layout one of the 
existing runways will go out of use. Powers to 
develop land for the extension of existing, and the 
construction of further, runways north of the Bath- 
road is shortly to be sought from Parliament, but 
no substantial demolition of houses or other property 
on this site, it is understood, will take place before 
1950. It is estimated that when the air port is 
fully developed it will be capable of handling 160 
aircraft movements per hour in good weather and 
120 movements per hour in bad weather. Referring 
to the criticisms that have been made regarding the 
adoption of parallel runways in contradistinction 
to the tangential runways, such as are being em- 
ployed at Idlewild, near New York, Lord Winster 
said that this alternative had been considered. 
Though, however, the tangential construction had 
the advantage of greater capacity in countries 
where the weather was continuously good, it was 
less satisfactory than the parallel system where 
such favourable conditions did not prevail. Its 





chief drawbacks were danger of collision between 


aircraft landing and taking off simultaneously ; a 
slowing up of all traffic in bad weather, owing to 
the time occupied by aircraft taxi-ing along the 
runways in use ; and a,slowing down of the move- 
ment rate when the airport was used for aircraft 
which required more than the standard runway 
length of 6,000 ft. for landing or taking off. In 
fact, it had only been adopted at Idlewild after 
considerable debate. 


REGULATION OF THE YANGTZE RIVER. 

A scheme for the regulation of the Yangtze 
River, in central China, is under consideration. 
The Yangtze, 3,400 miles long, is the third longest 
river in the world, and more than 100 million people 
inhabit the area through which it flows. For 
centuries, recurrent floods in the river basin, leading. 
to great loss of life, have altérnated with periods 
of drought and famine. Chungking is situated on 
the Yangtze River and is connected by it to Nanking, 
some 800 miles away, and lying near its mouth- 
The river enters the Pacific in the neighbourhood 
of Shanghai. The proposal which is being investi- 
gated covers the construction of a dam near Ichang, 
situated some 400 miles downstream from Chung- 
king and about 300 miles from Hankow, which also 
lies on the Yangtze. The building of the dam 
would result in the creation of a reservoir 250 miles 
long with a capacity of 50 million acre-feet. The 
control of the river would greatly improve navi- 
gation facilities, locking arrangements being pro- 
vided at the dam. It would also enable 10 million 
acres of agricultural land to be irrigated and, 
it is estimated, would provide 10,560,000 kW of 
electric power at the site of the dam. In its general 
lines, a scheme of this kind covering river-navigation, 
irrigation and power supply does not differ from 
projects which have been carried out in various 
parts of the world, but the Yangtze proposals are 
on a scale which has never yet been attempted. 
This is sufficiently shown by the fact that the total 
mass of the proposed concrete dam would be 50 per 
cent. greater than that of the Grand Coulee Dam, 
and that it would be 750 ft. high, that is 24 ft. higher 
than Boulder Dam. The proposed power-plant instal- 
lation would consist of ninety-six 108,000-kW units. 
The most revolutionary suggestion in connection 
with the whole proposal is that shipping should 
pass the dam in one single-lift lock. Access would 
be had to the bottom of the lock, 580 ft. deep, 
through a 200-ft. high tunnel, which would lead 
to a navigation channel connecting with the river 
below the dam. A vessel would enter the lock 
chamber through this tunnel and when it was in 
position the tunnel mouth would be closed by 
gates and the lock filled to bring the vessel to the 
upper-river level. The tunnel gates would be 
subjected to a head of 750 ft. An alternative, and 
even more revolutionary proposal, is that after 
entering the lock chamber through the tunnel, ships 
should be bodily lifted by an assemblage of giant 
gantry cranes and transferred to the higher water 
level. Some type of built-in hangers would be 
necessary on vessels lifted in this way and it would 
appear likely that the whole arrangement of their 
framing would have to be specially designed. 
Sampans and junks, it is proposed, should be 
lifted in large tanks. This ambitious project has 
been put forward by the Denver office of the United 
States Bureau of Reclamation, which is advising 
the National Resources Commission of China on 
behalf of the Chinese Government ; the latter has 
provided the sum of 500,000 dols. to cover these 
preliminary investigations. The work being carried 
out by the Bureau of Reclamation is under the direct, 
charge of Mr. Walker R. Young, the chief engineer, 
and Mr. John [cian Savage, the designer of the 
Boulder and Grand Coulee Dams, is participating 
in the work. The estimates for the time of comple- 
tion of the whole project vary from 10 to 25 years. 
Its cost is put at 250,000,000/. 





INSTITUTE OF TRANSPORT.——A luncheon meeting of 
the Institute of Transport will be held on Friday, April 26, 
at the Connaught Rooms, Great Queen-street, London, 
W.C.2. The guest speaker will be Lord Winster, Minister 
of Civil Aviation. Particulars of the arrangements may 
be obtained from the secretary of the Institute, 15, Savoy- 





street, London, W.C.2. 
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LETTERS TO THE EDITOR. 
A HOUSE DIVIDED. 


To THE Eprror oF ENGINEERING. 

Str,—I have read with much interest the leading 
article in your issue of March 15, dealing with the 
negotiations between the Institution of Mechanical 
Engineers and the Institution of Automobile Engi- 
neers, and am glad that the grave concern felt by 
corporate members of the Mechanicals regarding the 
matter has now been adequately ventilated. 

Tt is true that the proceedings of the meeting 
held in London on November 29, 1945, were in 
camera, but the information conveyed to members 
did at least suggest that opinion at that meeting 
was very sharply divided and seemed to justify the 
hope that the matter would be shelved. However, 
the postal poll followed, and we learned the result, 
not from the Institution, but from the pages of the 
technical Press. The result of all this is to leave 
a nasty taste in one’s mouth, and a feeling that 
the proceedings have been more in line with Conti- 
nental politics than typical of the activities of a 
reputable institution. 

The ambiguity of the Mechanicals’ Charter with 
regard to majorities is obviously important and 
requires clarification, though in this matter it is 
probable that the members have only themselves 
to thank. Dr. Johnson, speaking of obligations 
under the Act of Uniformity, declared that ‘‘ Oaths 
should be swallowed whole.” Presumably, the same 
has been taken to apply to charters, but it is well 
known that the consequences of swallowing things 
whole are apt to be unpleasant. The requirement 
that members should put their names on their 
voting papers was surprising, and it is easy to see 
that, in certain cases, this might act as a deterrent 
to the free expression of opinion. However, now 
that the poll has been taken on that basis, it might 
be useful if the Council were to publish an analysis 
of the voting by Branch areas. 

Yours faithfully, 
T. Frrzeeracp, A.M.I.Mech.E. 

Knoppingsholme, 

Rowlands Gill, Co. Durham. 

March 21, 1946. 


To THe Eprror or ENGINEERING. 


Sm,—May I congratulate you on the moderation 
and care displayed in the leading article, in your 
issue of March 15, on the proposed amalgamation 
of the Institution of Automobile Engineers with the 
Institution of Mechanical Engineers? In addition 
to feeling it an honour to be a Member of the latter 
Institution, I have a great affection for the ‘‘ Mecha- 
nicals”” as it enshrines a memorial to my father, 
P. W. Willans; and the world-wide prestige of 
the Institution has always made it easy to forgive 
the pontifical attitude that it sometimes adopts. 
It is particularly distressing, therefore, to see feet 
of clay protruding from the skirts of the garments 
of one’s idol, especially at a time when the whole 
world is concerned with elections of one kind and 
another, in which we are exhorted to see that such 
elections are ‘‘ fairly ’ carried out. 

We are accustomed to elect the Council of the 
Institution on the basis of the secret ballot and 
such an election was carried out, in fact, within 
weeks of the vote taken on the question of amalga- 
mation. Apart from any other consideration, it 
was surely a monumental blunder to vary the 
procedure in the case of such an important question. 
The feeling that, by voting against the amalgama- 
tion, they were placing their names on record as 
objectors must have been in the minds of many 
members; and, in these days, we are not all in 
positions where we can disregard the possible effects. 
There is also the lurking feeling that an objector 
might suffer if, for instance, a time should come 
when he wanted to offer a paper to the Institution. 
If such a paper were refused, no doubt the refusal 
would be made on good and sufficient grounds ; 
but such is human nature that the author would 
probably remain convinced that the presence of his 
name on the list of objectors to the Council’s 
policy had something to do with it. Nothing like 
this could occur if the ballot had been secret. 





Now, as members of the premier institution of 
mechanical engineers, we are faced with the possi- 
bility that opposition to the amalgamation may be 
carried farther, should any objector decide that 
the matter is of sufficient gravity to be tested in 
the Courts. The loss of prestige to the Institution, 
should such an action be taken, would be incalcul- 
able. It would appear, therefore, that the Institu- 
tion should take advantage of the unrepresentative 
character of the vote and either try again under 
secret-ballot conditions or drop the whole matter. 
The public are beginning to be conscious of irregular 
action in elections and in the procedure of public 
bodies, and are resentful of it, the innocent thereby 
suffering with the guilty. The Institution of 
Mechanical Engineers cannot afford to be even 
suspected of anything not in keeping with the 
optimum standards expected from the premier 
mechanical engineering institution. 

Yours faithfully, 
Kyrie W. WILLans, 
M.1.Mech.E. 
Broadway, Ilminster, Somerset. 
March 23, 1946. 


To THE Eprror oF ENGINEERING. 


Sm,—I read with great interest the admirable 
and lucid article on page 253 of your issue of 
March 15, and I agree wholeheartedly with all the 
points raised. Doubtless, by now you must have 
received a number of letters signifying their writers’ 
readiness to co-operate with you in enforcing the 
Council of the Institution of Mechanical Engineers 
to re-open the matter. If so, would you kindly 
consider adding my name to the list ?_ In addition, 
I have a number of friends who are also anxious to 
be associated in the venture. Alternatively, if you 
personally are not prepared to lead the movement, 
you probably know of somebody else who is. If so, 
please pass on to him this information. 

I should like to submit to you that since it is the 
Institution of Automobile Engineers which is anxious 
to amalgamate, all those of its members who are 
also members of the Institution of Mechanical 
Engineers should be asked to refrain from voting, 
particularly since, apart from the saving of three 
guineas a year, their status is not going to be 
affected at all by such amalgamation. 

Yours faithfully, 
R. ZpANOWICH, 
M.A. (Cantab.), M.I.Mech.E. 

61, Lauderdale-drive, \ 

Petersham, Surrey. 

March 25, 1946. 


{A plea for a secret ballot has been sent to the 
Privy Council by a number of corporate members. 
Others who wish to support this may communicate 
with Messrs. Claremont, Haynes and Company, the 
solicitors who are acting for these members, at Vernon 
House, Sicilian-avenue, Bloomsbury-square, London, 
W.C.1.—Ep., E.] 





PUBLIC EXAMINATIONS IN 
ENGINEERING. 


To THE Eprror oF ENGINEERING. 


Simr,—In an article in your issue of March 15, 
1946, on page 257, Mr. E. E. Mann writes that 
“Employers . . . and the public are apt to be 
vague as to the relative value of such common 
paper qualifications as the London degree . . . and 
the Higher National Certificate in Engineering.” 
He purports to enlighten the public on the basis 
of what he represents to be “ the time required for 
study for them,” and reaches the conclusion that 
the Higher National Certificate stands to the 
degree in the ratio of 24 to 100. As chairman of 
the Joint Committee of the Institution of Mechanical 
Engineers and the Ministry of Education charged 
with the administration of the National Certificate 
scheme, and as one very intimately concerned with 
the inception of the scheme 26 years ago and 
continuously associated with it ever since, I write 
to point out the grossly misleading nature of this 
article and its conclusion. 

The entries for, and awards of, National Certifi- 
cates in Mechanical Engineering greatly outnumber 
those in all other branches of engineering, and, in 





fact, much exceed those in all other branches of 
technology combined, and conditions relating to 
mechanical engineering no doubt still hold approxi. 
mately for electrical engineering about which | 
have not recent information, but it stands numeri. 
cally second to mechanical engineering and greatly 
in advance of any other form of technology. 

The comparison of “times required for study” 
for awards is made by Mr. Mann from the number 
of hours spent in classes. This is, of course a false 
basis, for much study by advanced students js 
done out of class hours and many part-time students 
devote much time to work out of college. The 
article assumes that technical study is from 14 to 
21 years of age and rejects four of these years as 
leading to something roughly equivalent to matri- 
culation. Actually, the great majority of students 
gaining National Certificates in engineering have 
had full-time education in Secondary or in Junior 
Technical Schools (now classed as Secondary). 
Their average age at entry may be taken as, say, 
16, and their average age on being awarded the 
Higher National Certificate as over 22. 

I shall not attempt an alternative calculation 
of a kind which has neither value nor validity ; 
data for making it do not exist, but it is safe to 
say that the article in question grossly misrepresents 
the H.N.C. examination. The standard aimed at 
is about that of university work within the number 
of subjects taken, which is normally somewhat 
smaller than in a degree examination, and the 
assessors are well aware of this standard. Inci- 
dentally, part-time students sitting for London 
external degree examinations often attend the 
same classes as those studying for the H.N.C., an 
award which is not made merely on the results 
of examinations though success in these is necessary. 

The article does a serious injustice to holders of 
Higher National Certificates, and it is regrettable 
that it has had the influential and usually well- 
informed publicity of ENGINEERING. 

Yours faithfully, 
ArrTuur Morey. 
Applegarth, 
Sham Castle-lane, Bath. ~ 
March 25, 1946. 





THE UTILISATION OF LOW-GRADE 
FUELS. 


To THe Eprror oF ENGINEERING. 

Srr,—Your editorial of February 8, 1946, page 
133, induces me to refer to the manner in which 
the Dutch State Mines, at Limburg, solved this 
problem. More than 30 years ago, we experi- 
mented on a very large scale with British and 
Continental grates for burning washery-refuse, 
slurry, and middlings blended with better coal. 
More than 100,000/. was spent in equipment, includ- 
ing extensive transporting and storage plants, for 
dealing with the large quantity of fuel and ash 
which had to be handled. Several types of dust- 
catchers were also tried. Many boilers and furnaces 
have been scrapped, although several are still in 

operation with some success. 
The real solution, however, has been found in 
the improvement of the washeries, for which a large 
research station had to be erected. We installed 
Hadfield crushers and mills, the operation of which 
required some thousands of horse-power. The end 
of the flow-sheet for the processing of the coal shows 
flotation plant for coal-slurry, suction filters for 
dewatering the floated coal, gas-heated driers for 
this product, with complicated dust catchers, 
extensive storage and mixing plant for blending and 
grinding coking coal with the 1,500 tons of floated 
coal produced daily at the Maurits Mine. After 
this there is the clarification of the effluent of the 
flotation-plant, the flocculation of the tailings by 
copperas and activated starch, Dorr thickeners, the 
filtering and cake transporters, and the mixing with 
mine-refuse. The best quality of blast-furnace 
coke can only be manufactured after careful drying, 

blending and milling the components of the coal. 

Yours faithfully, 

F. van ITERSON. 

(Formerly Director of the Dutch State Mines). 
Heerlen, Holland, 
February 22, 1946. 
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THE INSTITUTE OF 
METALS. 
(Concluded from page 281.) 


WueEn the members reassembled at the Institution 
of Civil Engineers, London, at 10 a.m. on Thursday, 
March 14, for the third and final session of the 
38th annual general meeting of the Institute of 
Metals, the President, Colonel P. G. J. Gueterbock, 
C.B., D.S.0., again occupied the chair. 


ALUMINIUM-MaGNESIUM ALLOY AND WATER 
Vapour. 


The first paper on the agenda was entitled ‘‘ The 
Reaction of an Aluminium-Magnesium Alloy with 
Water Vapour, and the Absorption of Hydrogen.” 
It was by Mr. R. Eborall and Dr. C. E. Ransley, 
and was presented by Mr. Eborall. The authors 
stated that the aluminium-magnesium alloys had 
many valuable properties. Unfortunately, welded 
alloys containing over 5 per cent. of magnesium 
were liable to exhibit severe porosity in the junction 
zone between the weld metal and the basis material. 
Similar considerations had militated against the 
use of the higher-magnesium alloys for sand casting 
and some difficulty had been encountered in the 
manufacture of sheet and other products, where 
blistering might occur on annealing after cold work. 
Work carried out by the British Non-Ferrous 
Metals Research Association indicated that the gas 
obtained from the cast and rolled alloy consisted 
almost entirely of hydrogen. An approximate 
measurement of the solubility of hydrogen in the 
alloy, at atmospheric pressure, was made at 500 deg. 
C. It was of the order of 0-05 cc. per 100 grammes. 

The reaction of the alloy with water vapour, in 
the temperature range between the solidus and the 
liquidus, had been studied. The metal blistered and 
blackened characteristically, and a large quantity 
of hydrogen was formed, some of which entered the 
metal. Pre-exposure to hydrofluoric-acid vapour 
inhibited the reaction and it was concluded that 
this acid produced an impermeable film on the 
liquid phase. The water-vapour reaction at 400 
deg. C. was less vigorous, since a protective film 
was formed. The amount of hydrogen absorbed 
by the specimen in this reaction was about 0-7 ce. 
per 100 grammes for No. 18-gauge sheet after two 
hours. While this quantity would not cause blis- 
tering below the solidus in sound material, it would 
contribute to blistering if the metal were subse- 
quently heated above the solidus, as in welding. 

Dr. C. J. Smithells, who opened the discussion, 
drew attention to the value of vacuum technique 
as applied to metallurgical problems. He added 
that he did not think sufficient use was generally 
made of this technique, and although it required 
considerable manipulative skill, this was not diffi- 
cult to acquire. There had been very marked 
disagreement in the gas content of aluminium alloys 
as measured by different investigators in the past, 
but he felt that the results in the paper were not 
only self-consistent, but could be accepted as 
reliable. The authors’ approximate value of 0-05 cc. 
per 100 grammes for the solubility of hydrogen in 
aluminium showed that there was a definite, if 
small, solubility. The quantitative data given had 
an important bearing on the factors influencing the 
blistering of wrought and extruded products during 
annealing and welding. It would be interesting 
to know whether the reactions which the authors 
described were peculiar to alloys containing mag- 
nesium or whether other alloys or pure aluminium 
behaved similarly. It seemed clear that a high gas 
content alone was not sufficient to cause blistering ; 
some form of discontinuity was also necessary. 

Dr. W. H. J. Vernon said that the paper threw a 
good deal of further light on oxidation phenomena 
and particularly on what had come to be called 
selective oxidation. He would like to have informa- 
tion on the effect of silicon and of elements such as 
zirconium in the particular alloys tested and also 
on the effect of the method of preparing the surface 
The next speaker, Dr. R. Parker, commented on the 
diffusion of hydrogen in aluminium and referred to 
work done on a silicon alloy. There was a great 
difference in the gas content at the surface of the 
alloy and lower dowr in the metal, and further 





examination of the results showed that this could 
not be explained by porosity. This had led to the 
assumption that hydrogen did diffuse into the 
metal and was held there in solution. 

Mr. E. A. G. Liddiard said that on the basis of the 
information provided in the paper, it had been 
possible to prepare aluminium sheet which remained 
substantially free from blistering during welding 
and it had also been possible to indicate to industry 
how the material could be manufactured. This was 
a very important outcome of the research. 

The next speaker, Mr. F. A. Champion, said that 
while the authors were concerned with blistering 
in welding and processing, an explanation of the 
blistering, which sometimes occurred during corro- 
sion, might be of interest. The hydrogen produced 
during corrosion diffused very slightly into the metal 
and blistering might be caused at discontinuities 
immediately below the surface. The destruction 
of the metal during the blistering might aggravate 
the corrosive effect. Mr. A. J. Murphy, who closed 
the discussion, expressed surprise that more atten- 
tion had not been given to the experience available 
in connection with the pickling of steel. For many 
years one of the causes of the pronounced blistering 
in steel had been the passage of hydrogen into the 
material. In a brief reply, Dr. Ransley stated 
that the great point about their method was that 
experiments involving gas reactions could be closely 
controlled. As to whether the reactions described 
in the paper were peculiar to the alloys dealt with, 
or whether other elements behaved in the same 
manner, he could not speak definitely, but he did 
not think it likely that there were other elements 
which would give the same type of reaction. 


INFLUENCE OF SURFACE PREPARATION ON CORROSION 
OF MaGNEsium ALLoys. 


The second paper taken at the last session of the 
meeting bore the title, ‘The Influence of Some 
Different Surface Preparations on the Corrosion of 
Magnesium-Base Alloys of Low and Normal Iron 
Content,”” and was by Mr. F. A. Fox and Mr. C. J. 
Bushrod, of Magnesium Elektron Limited. The 
contribution was presented by Mr. Bushrod. The 
authors stated that corrosion tests, carried out on 
magnesium-aluminium alloys by immersing speci- 
mens in 3 per cent. solutions of sodium chloride 
had shown that the method of preparing the surfaces 
of the specimens had a profound influence on their 
subsequent behaviour. Specimens prepared on 
QOakey’s No. 1 F emery paper corroded much more 
rapidly than similar specimens prepared with glass 
paper, moist pumice powder, or with successive 
grades of emery, finishing with a polishing treatment, 
all of which corroded at about the same rate. It 
had further been found that, though specimens 
of varying iron content all corroded at substantially 
the same rate when prepared on No. 1 F emery 
paper, the other preparations resulted in metal 
of low iron content corroding at a rate slower than 
that of higher iron content. The examination of 
emery removed from the paper employed showed 
that it contained about 7 per cent. of iron expressed 
as Fe,O, and the suggestion was put forward that 
the adverse effect of emery preparation was due to 
iron oxide pick-up by the metal surface. 

Mr. L. F. Le Brocq stated that the authors’ 
results seemed to agree fairly well with those ob- 
tained at Farnborough although there was an 
important difference in the technique adopted. The 
authors employed immersion tests whereas, at Farn- 
borough, sea-water spray tests were used. He felt 
that for many ordinary conditions of service the 
Farnborough tests were the fairer. The next 
speaker, Mr. F. A. Champion, pleaded for a greater 
use of corrosion-time curves in work of this type. 
Mr. E. A. G. Liddiard, who spoke next, said that 
the paper cleared up some discrepancies between 
the authors’ earlier work and that of some other 
investigators. At the British Non-Ferrous Metal 
Research Association magnesium had been found 
useful, during the war, in connection with the 
generation of hydrogen. It had also been found 
that if caleined ferric oxide were substituted for 
iron, the efficiency of the reaction was increased 
very considerably. It was possible to get the same 
reaction rate with about one tenth the weight of 
Fe,0, as compared with metallic iron. If industry 


were to be provided with non-corrodible magnesium- 
alloy sheets it was essential to avoid contamination 
of the surface. 

Dr. T. P. Hoar said that for many years those who 
had been doing corrosion tests had been completely 
dissatisfied with the abrasion by emery-paper 
method so commonly adopted. With magnesium 
the iron oxide on the surface was apparently reduced 
as a result of the corrosion of the magnesium and if 
the oxide were in a finely divided state it could act 
as a very good cathodic material for the evolution 
of hydrogen. With iron and steel, tin, and perhaps 
zinc, however, the old-fashioned method of prepar- 
ing specimens by abrading them with emery need 
not cause trouble. A subsequent speaker, Dr. C. J. 
Smithells, said that there was no information in the 
paper as to how the authors’ alloys had been made. 
It might be found, some years hence, that factors 
due to methods of preparation, the importance of 
which had not then been realised, had some effect. 

Dr. W. H. J. Vernon said that in work with which 
he had been concerned some years ago, he had had 
to discard emery paper at an early stage on account 
of the discordance of the results obtained with it 
owing to the embedding of the abrasive in the 
material. The difficulty had been overcome by 
using a fine steel-wire brush. The authors stated 
that emery contained 7 per cent. of ferric oxide 
but it moreover contained some 93 per cent. of 
alumina and this must be also taken into account. 
Dr. F. Wormwell, who spoke next, said that while 
it was true to say that the preparation of corrosion 
specimens by abrasion with emery paper was a 
standard method, it had not been used uncritically 
by investigators at Cambridge and Teddington. 
Abrasion had been carried out by hand, with a very 
light final treatment. Only in a few instances had 
emery been employed at the Chemical Research 
Laboratory for abrasion of zinc and then only for 
comparison with the results of other workers. The 
procedure developed as a standard routine was that 
of turning with a dry tool and finishing with a very 
fine cut in a precision lathe. Zinc specimens were 
subsequently annealed in argon before use. Speci- 
mens in the form of sheet were usually finished on a 
milling machine and degreased in liquid benzene. 
After a brief reply from Mr. Bushrod, the meeting 
passed on to the last paper on the agenda. 


MAGNESIUM-SILVER-LiTHIUM ALLOYS. 


This contribution described work carried out 
in the University of Oxford and bore the title 
“‘ Equilibrium Relations and Some Properties of 
Magnesium-Lithium and Magnesium-Silver-Lithium 
Alloys.” It was by Dr. W. Hume-Rothery, F.R.S., 
Dr. G. V. Raynor and Dr. E. Butchers, and was 
presented by Dr. Butchers. The authors stated 
that the a-solidus and a-solid-solubility curves of 
the system magnesium-lithium had been determined 
accurately by the microscopic examination of alloys 
annealed to equilibrium. In general, the present 
work suggested that these alloys might offer points 
of practical interest where a very light material 
was required. Representative alloys containing 
up to 20 atomic per cent. of lithium and a few 
atomic per cent. of silver had been exposed to an 
ordinary domestic atmosphere for five months and 
did not show more obvious signs of corrosion than 
did alloys of magnesium with more stable metals. 

In opening the discussion, Dr. H. Sutton said that 
the work described should lead to further investi- 
gations by technicians in industry. Mr. D.C. G. 
Lees, who spoke next, said that if a magnesium- 
lithium alloy were exposed to a high temperature 
in the presence of oxygen, or moisture, it was 
likely+ that the lithium would be preferentially 
oxidised and the liberated hydrogen might diffuse 
through the lattice. Although he did not wish to 
suggest that there was no hope at all for these alloys, 
he thought that they would suffer very marked 
attack in the presence of moisture. The last speaker, 
Dr. J. L. Haughton, said that some years ago he 
had made a magnesium-lithium alloy containing 
3 per cent. of lithium. He had annealed it at 350 
deg. C., but this treatment had reduced the alloy 
to a heap of grey powder. 

The authors were requested to reply in writing, 
and the meeting terminated with a vote of thanks 





to the President, proposed by Dr. A. G. C. Gwyer. 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


THE ninety-ninth annual general meeting of the 
Institution of Mechanical Engineers was held on 
March 22, at Storey’s-gate, St. James’s Park, 
London, S.W.1, the chair being taken by the retiring 
President, Professor’ Andrew Robertson, D.Sc., 
F.R.S. The meeting was opened by a reference by 
the President to the death of Dr. F. W. Lanchester, 
F.R.S., Honorary Member, the members standing 
as a mark of respect. 


PRESENTATION OF PRIZES. 


The Council awards for papers were then presented 
by the President. These were:—The Thomas 
Hawksley Gold Medal to Mr. W. B. Shannon, 
Mr. C. W. Pratt, B.Sc. (Eng.), Mr. T. B. Webb, 
B.Sc. (Eng.), and Mr. W. B. Carlson, B.Sc., for their 
paper on ‘“‘ Expanded Tube Joints in Boiler Drums, 
with Special Reference to the Battersea High- 
Pressure Boilers ” ; Stephenson Prizes to 
Dr. Oscar Faber, O.B.E., D.C.L., for his paper on 
“The Value of Heat, with Special Reference to the 
Heat Pump ” and to Dr. R. S. Silver, M.A., B.Sc., 
for his paper on “‘A Thermodynamic Theory of 
Circulation in Water-Tube Boilers ” ; a Water Arbi- 
tration Prize to Mr. F. H. Towler for his paper on 
“The Modern Direct-Hydraulic System”; an 
Institution Prize to Dr. H. E. Rose, M.Sc. (Eng.), 
for his papers “ An Investigation into the Laws of 
Flow of Fluids through Beds of Granular Materials,” 
““The Isothermal Flow of Gases through Beds of 
‘Granular Materials,” and “ On the Resistance Coeffi- 
cient-Reynolds Number Relationship for Fluid 
Flow through a Bed of Granular Material”; the 
‘Starley Premium to Dr. J. Z. Bujak, for his paper on 
“The Variable-Speed Hydraulic Governor”; the 
Herbert Akroyd Stuart Prize to Mr. R. W. Zdano- 
wich, M.A., and Mr. J. E. Moyal, for their paper 
on “‘ Some Practical Applications of Rubber Damp- 
ers for the Suppression of Torsional Vibrations in 
Engine Systems”; Thomas Lowe Gray Prizes to 
Dr. J. Lockwood Taylor, for his paper on “‘ The 
Variable-Pitch Marine Propeller,” and Dr. G. S. 
‘Baker, O.B.E., for his paper on “The Thrust of 
-@ Marine Screw Propeller”; T. Bernard Hall 
Prizes to Mr. A. Fogg, M.Sc., for his paper on 
“Fluid Film Lubrication of Parallel Thrust Sur- 
faces”? ; and to Dr. D. Clayton, for his paper on 
“An Exploratory Study of Oil Grooves in Plain 
“Bearings”; an Institution Prize to Mr. A. E. 
Johnson, M.Sc., and Mr. H. J. Tapsell for their 
paper on “ A Comparison of Some Carbon Steels 
on the Basis of Various Creep Limits”; and the 
Joseph Whitworth Prize to Mr. C. A. Gladman, 
B.Sc., for his paper on “ Drawing Office Practice in 
Relation to Interchangeable Components.” Gradu- 
ates’ Prizes were awarded to Mr. E. C. Aspden for 
his paper on “The Two-Stroke Cycle, Loop- 
‘Scavenge, Compression-Ignition Engine”; Mr. 
J. A. C. Williams, for his paper on “The Aero- 
dynamic Design and Testing of Axial Flow Fans ”’ ; 
Mr. B. Bramall, for his paper on “ Differential 
‘Transmission Systems”; and Mr. J. W. Antwis, 
for his paper on “ The Criterion for the Design of 
Simple Cylinders Subjected to Internal Pressure.” 
‘The Hele-Shaw National Certificate Prize was 
awarded to Mr. Clifford Waters. The first James 
Clayton Prize, amounting to 1,000/., was awarded 
to Air Commodore Frank Whittle, C.B.E., R.A.F., 
M.A., Hon. M.1.Mech.E., for invention and research 
in gas turbines as outlined in his paper ‘‘ The Early 
History of the Whittle Jet Propulsion Gas. Turbine.” 


ANNUAL REPORT. 


The retiring President then summarised the main 
features of the Council’s report for 1945, observing 
that, in spite of war-time and post-war difficulties, 
the number of meetings held, at the Institution and 
in the Branches, exceeded the pre-war total. Two 
notable whole-day conferences were held, one on 
surface finish and the other on the unification of 
screw threads. With reference to the negotiations 
for amalgamation with the Institution of Automobile 
Engineers, he recalled that the proposals were put 
before the members, with the commendation of the 
Council, at a special meeting held on November 29, 
and later were submitted to a postal vote of corpor- 


ate members. ‘‘ The postal vote,” he continued, 
“* was not completed until this year, when the resolu- 
tion to alter the Charter was carried by a vote of 
3,526 in favour of the resolution and 1,680 against. 
The Council, having received the decision of the 
corporate members on the matter, are taking the 
necessary steps with the Privy Council to give effect 
to their will, and have invited the Council of the 
Institution of Automobile Engineers to take corre- 
sponding action. The agreement to amalgamate 
with the Institution of Automobile Engineers has 
been sealed and exchanged, and the resolutions for 
amendments to the Charter and By-laws have been 
placed before the Privy Council.’”” There being no 
comments on the report, he then moved its adoption, 
which was seconded and carried by show of hands. 

The following is a summary of the report :— 

The ninety-eighth annual report, for the year ended 
December 31, 1945, showed a net increase on the roll 
of membership of 2,608 names, the total having reached 
22,114. All the grades showed an increase, that of 
students and graduates being particularly notable. The 
losses by death totalled 175, of whom 21 members had 
been killed, or had died, on active service. A total of 
6,131 members were employed in the Government 
service, of whom 3,949 were in the Forces. The total 
revenue for the year was 60,6581., as against 54,406/. for 
the previous year. Gifts to the Institution included 
two medals commemorating the 50th anniversary of the 
first railway in the Argentine, from Mr. C. E. R. Sherring- 
ton; an autograph letter of George Stephenson, from 
Colonel S. John Thompson, D.S.O., past-president ; and 
a framed chalk drawing of the late Colonel R. E. 8. 
Crompton, C.B., R.E., from his daughter, Mrs. Gertrude 
Hall. A munificent bequest had been received from the 
estate of the late Mr. James Clayton, and a generous 
gift from Mr. Carl Louis Breeden, both of which would 
be devoted to the activities of the Institution. The 
sub-committee on Carbide Tools of the Cutting Tools 
Committee, under Mr. J. M. Newton, B.Sc., had com- 
pleted its work, which was summarised in two reports 
by Professor R. N. Arnold. One of these reports 
had already been discussed at a general meeting, the 
other would be published in the War Emergency Pro- 
ceedings. The Committee on High-Duty Cast Irons for 
General Engineering Purposes (chairman, Professor A. L. 
Mellanby, D.Sc., LL.D.) had completed its work at the 
British Cast Iron Research Association, under the super- 
vision of Mr. J. G. Pearce, M.Sc., on the determination 
of the composition, section, and thermal treatment 
necessary to obtain an acicular structure ; also on the 
extent to which phosphorus was deleterious in such 
structures. The mechanical properties of a number of 
such irons made under laboratory conditions had been 
determined. It was hoped to proceed with investiga- 
tions at an early date on commercially made irons for 
the purpose of comparison with the smaller melts of the 
laboratory specimens. A fourth report, embodying the 
results of the research since the publication of the third 
report in 1943, was in course of preparation. One 
meeting of the Joint Standing Committee on Research 
of the Institution of Mechanical Engineers and the 
Institution of Production Engineers had been held during 
the year, and final approval had been given to the 
publication of Part III and Part IV of the Acceptance 
Test Charts for Machine Tools. 


Tue BENEVOLENT Funp. 

The President then called upon Sir William Pater- 
son to speak on behalf of the Benevolent Fund of the 
Institution. Sir William pointed out that the calls 
on the fund were more likely to increase than to de- 
crease following the incidence of war, and urged mem- 
bers, who had not already done so, to support it. 

ELECTION OF OFFICERS. 

The secretary then read the result of the ballot 
for the election of officers and members of Council. 
This was as follows :—President, Mr. O. V. S. 
Bulleid ; vice-presidents, Major William Gregson, 
M.Se., and Mr. A. C. Hartley, C.B.E., B.Sc. (Eng.), 
F.C.G.1.; members of Council, Eng. Vice-Admiral 
Sir John Kingcome, K.C.B., Mr. A. H. Lloyd, B.Sc., 
Sir George H. Nelson, Dr. D. R. Pye, C.B., M.A., 
F.R.S., Sir Frank E. Smith, M.A., Professor H. W. 
Swift, M.A., D.Sc. (Eng.), and Mr. 8S. W. Lister, 
M.A., B.Sc. (Eng.) (associate member). 

Professor Robertson then inducted the new Presi- 
dent, Mr. O. V.S. Bulleid. It was fitting, Professor 
Robertson said, since the first president of the 
Institution, George Stephenson, was a railwa: 
that another railwayman should hold that office 
during its centenary year: Professor F. C. Lea, past- 
president, then proposed, and Mr. Asa Binns, past- 
president, seconded, a vote of thanks to Professor 





Robertson for his services during the past year. 
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RADIOLOCATION CONVENTION, 


A Convention, which has been organised to proyig 
British engineers and scientists with an opportunis, 
of reviewing the progress that has been made jn the 
theory and practice of radiolocation during the Past 
six years, was opened at the Institution of Electrical 
Engineers, Savoy-place, Victoria Embankment Lon 
don, W.C.2, on Tuesday, March 26, and will contin, 
until to-day (Friday, March 29). 

The proceedings were inaugurated by the Minister 
of Supply and Aircraft Production, the Rt. Hon, John 
Wilmot, M.P., before a crowded meeting, at Which 
the chair was taken by the President, Dr. P. Dunsheath 
C.B.E. In the course of his remarks the Ministe, 
said he was glad to be able to express the thanks of 
the Government and of the Ministry of Supply anq 
Aircraft Production to the large number of member 
of the Institution who had done such valuable work 
for the nation during the war. The work done by the 
electrical industry—or rather industries—in producj 
the equipment that had been designed and developed 
by their members should also be mentioned. Perhaps 
the greatest tribute he could pay them was to say that 
our radar equipment was always ahead of that of the 
enemy, both in design and st lle ag The tremen. 
dous strides, which science was now making, naturally 
inspired a feeling of awe and sometimes of fear in the 
common man. These inventions could be used to make 
life easier and fuller for the peoples of the world. 
Some of them could also be used for purposes of 
destruction. Scientists, however, sought knowledge 
rather than destruction and believed that in pursuit 
of that knowledge they would discover many things 
beneficial to mankind. Although science had made 
such enormous strides during the war, it was in peace. 
time that the most solid progress took place, because 
then there could be the widest dissemination of informa. 
tion, leading to still further discoveries. It was for 
governments and the mass of the people to provide 
scientists with the opportunity to work as well in 
peace as they had done in war. It was not the control 
of scientists that was needed, but the control of those 
who would misuse their discoveries. 

A lecture on “The Evolution of Radiolocation ” 
was then delivered by Sir Robert Watson-Watt, C.B., 
F.R.S. None of the definitions of radiolocation, he 
remarked, had been sufficiently satisfactory to be 
generally accepted. With a full sense of the inadequacy 
and cumbrousness of the statement, he might, however, 
say that a radiolocation system was one for the measure- 
ment of at least two of the three co-ordinates which 
were required to define the position of one object 
relative to another. The means employed for this 
purpose involved the measurement of two or more 
parameters, of which at least one was the distance, 
or the difference in the distances, travelled by radio 
waves. This distance was inferred unambiguously by 
direct conversion of a measured time, or difference of 
times, of travel at a known or assumed velocity of 
propagation. The observation of these times of travel 
was carried out on that separately identifiable packet 
of radiated energy which had travelled the shortest 
distance of any of the observable energy reaching the 
point of observation from a point of proximate origin. 
This point of proximate origin might be that occupied 
by a primary radiator or by a point of secondary 
radiation, resulting, by scattering or reflection or by 
control of a local retransmitter, from the incidence of 
energy sent out from the primary exploring radiator. 
Systems, in which distances or times would not be 
inferred without an ambiguity of a whole wavelength, 
or a whole period of the radio or modulating frequency 
employed, were not radar systems. Systems, in which 
that received packet of energy, which had travelled 
by the path of least travel-time, could not be ‘dentified 
and freed from admixture with packets of long travel 
time, were not radar systems. 

Radiolocation, or radar, had three major sub- 
divisions. Primary radar was that form of radar 
which did not require the co-operation of the object 
to be located. Secondary radar required that small 
measure of co-operation which was involved in the 
switching on of an otherwise automatic responder. 
The responder sent back, when interrogated by radar 
pulses, reply pulses on a different wavelength coded 
with information about the “‘ personal identity” of 
the craft carrying the responder and about the flying 
height. Radar navigation did not depend essentially 
on the return of an echo, amplified or unaltered from 
the craft to be located. It might in some special cases, 
like ‘‘ Oboe,” find that convenient. In some other and 
more frequent cases, like G-H and Babs (Blind Approach 
Beacon System) and Rebecca-Eureka, it utilised coded 
responses sent back by a ground-responder beacon in 
reply to pulses from an airborne or shipborne interro- 
gator. In Gee and Loran and related systems navi- 
gation depended on a measurement in the craft of 
the time-difference of arrival of primary pulse from 
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synchronised ground stations in accurately surveyed 
positions. 
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[t would be seen that the working definition, which 
was given to radiolocation, admitted primary radar, 
seoondary radar, and radar aids to navigation, but 
excluded position finding by the classical direction- 
finding methods ; or by methods involving pure or 
modulated continuous-wave signals, in which means 
for excluding the disturbances due to ionospheric 
reflection were not employed. This classification was 

and convenient on scientific, historical and 
operational grounds, 

Radiolocation might be described as a tree, which 
drew its sustenance from three vital media: funda- 
mental scientific research and its techniques ; the British 
radio industry with its special experience in television 
and the operational needs of the Royal Air Force. It 
thrust up a trunk, which pointed initially towards air 
defence, but soon sent out branches to seaward in the 
naval applications of radiolocation, to landward in its 
applications to ground warfare, and still again upward 
in a wealth of devices for air-borne defence and offence. 
Finally, the tree had made a return contribution to 
the fertility and productivity of the basic media in 
which it was so firmly rooted. 

The problem of early warning for air defence was 

not that of finding and locating a single aircraft in 
free space. It was that of finding, locating and follow- 
ing all the diserete formations, large and small, which 
might be distributed over a wide sector in front of 
the observing station, determining approximately 
their strength, and giving such timely information on 
their position and tracks as would enable defensive 
measures to be initiated and executed economically. 
All this must be done in circumstances in which the 
sky behind the observing station was, preferably, 
full of friendly aircraft and must be supplemented by 
means of identifying friendly aircraft in front, so that 
they might not be reported and intercepted as enemies. 
The coverage and discrimination required were beyond 
the achievements of the ionospheric sounding equip- 
ment of ten years ago ; and it was necessary to generate 
pulses of much higher power than ever before, if an 
aircraft distant by 15 minutes’ flying time was to be 
located accurately. The pulse durations and receiver 
band widths then current would not allow separate 
readings on echoes from sources spaced more closely 
than some 20 km., and overlay by the direct ray from 
transmitter to receiver prevented the reading of ranges 
of less than 50 km. The increase in pulse power had, 
therefore, to be effected simultaneously with a large 
reduction in pulse duration. The pulse receiver had to 
accept a correspondingly wider frequency band, while 
still giving an exceptionally good signal-noise ratio. 
It had also to be freed from the paralysis experienced 
after the impact of the powerful direct ray from the 
neighbouring transmitter without any directive dis- 
crimination, such as might have been obtained by 
locating the receiving antenna in a direction of minimum 
radiation from the transmitting antenna. The angular 
coverage of the system had to give nearly uniform 
sensitivity over a sector of 120 deg. or more in front 
of the station, and nearly zero sensitivity over a sector 
of 180 deg. behind it. It had to confine its radiation 
to a shallow angular sector, in which alone aircraft 
would fly. The receiving array had to give direction 
finding both in azimuth and in elevation with an antenna 
gain much higher than could readily be derived from 
loop antennas. The frequency used had to be high 
enough to favour reception of echoes from aircraft and 
to give little reflection from the ionospheric and tropo- 
spheric regions ; yet it could not be made very high, 
because high power and high amplifier gains had not 
been attained on any wavelengths under about 15 m., 
nor could a system in which the directive gain of the 
antenna compensated for reduced instrumental gain 
be made to.scan the forward sector sufficiently rapidly 
to give effective continuous cover. The timing circuits 
had to measure to an accuracy of a kilometre or so in 
the first installations and to a few tens of metres in the 
developments immediately in view. The stations had 
to be put on sites which were high enough to give 
good low-angle cover, which had a foreground smooth 
enough to permit interpretable height-finding by 
methods depending essentially on a ground-reflected 
ray; which must be capable of carrying heavy towers ; 
and which must be habitable by crews maintaining 
continuous watch all the year round. Finally, the 
system had to be protected against enemy counter 
action, electrical and mechanical. 

Before these major operations could be undertaken, 
it was found that their possibilities and limitations 
were determined by the available radio components 
from valve to resistor. The cathode-ray oscillograph 
had been brought to a state in which it was excellently 
suited to the new work; the transmitting valve re- 
quired adaptation to pulse working, and over the whole 
field, the available frequency bands were restricted 
by valve performance in transmitter and receiver. 
The skill and experience of the British radio industry, 
however, met triumphantly the crescendo of demands 
which began with the Metropolitan-Vickers contract 
for chain transmitters of unprecedented performance 
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and the Cossor contract for receivers of novel and 
exacting type; and ended only with the final collapse 
of the enemy. The Royal Air Force alone raised its 
demands for radio equipment from 176,000. in 1935 
to nearly 12,000,0001. in 1940, and the pre-war radio 
industry of 20,000,000. grew into a war-time industry 
of 120,000,000/. per annum. The Government labora- 
tories, the university laboratories, and the industrial 
development laboratories, co-operated and comple- 
mented each others’ efforts in breaking down the 
barriers set by component limitation. How the indus- 
try met demands of almost infinite variety, exasperating 
rate of change and intolerable urgency would emerge 
as the teehnical review made possible by the Convention 
developed. 

The story of the interplay of operational and tech- 
nical experience and opinion and of the co-operation 
between the engineer and his client was certainly 
appropriate to an engineering discussion, but could 
not be given the space it deserved. It might be said, 
however, that the contact between a user department 
with a great need and a department which had fostered 
scientific discovery not wholly directed towards specific 
needs was perhaps one of the most important events 
in our history. It was novel, too, that from the 
beginning scientists became a vital part of the Air Staff. 
This intimate co-operation of scientific and military 
minds would remain the real secret weapon in the 
British armoury as something which grew to full 
vigour with radiolocation at once a source and a product 
of that successful development. 

Continuing, Sir Robert cited a round dozen of tech- 
nical milestones in the evolution of radar, beginning 
with the first ‘‘ prospectus ” of February, 1935, which 
proposed location by measurements of distance from 
two or more stations, supplemented by cathode-ray 
direction-finding and height-finding. In the autumn 
of the same year it was established that range, bearing 
and angle of elevation could be measured and un- 
ambiguously associated for each of a large number of 
aircraft by a single combined transmitting and receiv- 
ing station. The monostatic radio location station 
measuring range to 1 km. and bearing to 14 deg. at 
60 km. was also a product of 1935. Measurement of 
the angle of elevation to } deg. was added early in 
1937. The foundation scheme for secondary radar 
dated from the middle of 1936, when the first radar 
responder system, consisting of a receiver in the air- 
craft automatically operating a pulse transmitter, 
which emitted amplified and coded pulses on the same 
or a displaced frequency, was devised. The Home 
Chain opened on wavelengths of 10 m. to 12 m., but it 
was not until 1939 that the conditions for the birth of 
centimetric radiolocation were established. The first 
rotating beam station was set up at Bawdsey in 1939. 
This was primarily intended for ship location as an aid 
to coast artillery, but was immediately recognised as 
the solution to the problem of low-flying aircraft. This 
set embodied a very elegant provision for electrical 
beam swinging, which had been called “split.” This 
not only enabled the direction of escape of target air- 
craft to be determined, but advanced the precision of 
radio direction finding by nearly two orders of magni- 
tude. The first equipment gave a probable error in 
measuring bearing on a fixed object on land on a still 
day of 0-97 min. of are. The production models 
gave accuracies on finding ship targets of 10 min. of 
are. A corresponding advance was made in 1938 on 
the radiolocation equipment for the laying of heavy 
anti-aircraft artillery. On the first experimental trial 
of the prototype G.L. Mark I, the errors at all ranges 
were less than 25 yards, again one or two orders of 
magnitude better than those attained operationally by 
the monostatic optical rangefinder. 

Turning from ground equipment, in September, 1937, 
an Anson fitted with R.D.F. II (which later became 
A.I. and A.S.V.) on a wavelength of 1 m. picked up 
H.M.S. Rodney and the aircraft carrier Courageous 
at ranges of over four miles and also followed aircraft 
which were “seen” taking off from Courageous. 
Very soon range accuracies to 100 yards and total 
ranges of nine miles were attained. At that date the 
maximum range of location of an aircraft by A.I. 
was 5,000 yards. The first potentially operational A.I. 
equipment was installed in May, 1939, but its perform- 
ance was not sufficient to obviate the use of a further 
type of ground installation developed under the short 
name of G.C.I. (ground control of interception). This 
was basically the C.D./C.H.L. set, but it embodied the 


height-finding provision on the same principles as the | lig 


C.H. set and also had one of the most revolutionary 
devices in- the evolution of radiolocation, the Plan 
Position Indication, P.P.I. This was of the greatest 
immediate importance in the climax of the battle with 
the night bomber in 1940-41. Its value and power as 
an operational tool were dependent on sharp direc- 
tivity in the receiving array. It was very valuable on 
14 m. wavelength, more valuable on 50 cm. and 
advanced by another order of magnitude with the 
introduction of 10 cm. and 3 cm. working. The C.H.L./ 
G.C.I. devices embodied another technical advance 





which became almost universal. This was the use of a 
common aerial system for both transmission and 

tion. The last of these somewhat arbitrarily selected 
early landmarks—the use of centimetric wavelengths— 
was more than an ordinary milestone. It was a new 
Charing Cross or a new Standard in Cornhill for radio- 
location. This centimetric revolution came by the 
same process as the radar revolution. The scientific 
worker went out from his laboratory to meet the 
military user on his own ground and went back to the 
laboratory to meet the need from his self-replenishing 
stock room of basic scientific knowledge, technique and 
initiative. The work of the universities and technical 
colleges, which trained radio and radar mechanics, and 
of the many and varied schools, which trained radar 
operators and radar officers, also fitted so perfectly into 
the ensemble as to be inseparable in its indispensa- 
bility and greatness. 

Industry, too, through the racking pains of expansion 
and dispersal, of bomb damage and of oscillations of 
programme due to the development of the military 
situation, never let radiolocation down. It had, 
however, its compensations and rewards. It inherited 
from radiolocation, and contributed to it, specific 
techniques of great potential value in It had 
the knowledge that it was the real Shadow Industry, 
that its radar and non-radar products multiplied by a 
large factor the war-waging value of every arm, and 
that, in effect, it turned out invisible fighters, bombers, 
warships and batteries far outnumbering the visible 
output of aircraft, ships and ordnance factories. For 
example, the experience of night fighter interception in 
early 1941 showed that a radar-equipped night fighter 
was in almost all conditions more effective than five 
fighters not so equipped. In conditions which were 
unfavourable, but frequently occurring, one radar 
night fighter was worth fifty non-radar fighters. In 
really dark conditions, a non-radar fighter was virtually 
useless, while the radar fighter retained about 15 per 
cent. of its full effectiveness. Centimetric aircraft 
interception greatly increased this last-named per- 
centage. The spectacular transformation of the anti- 
U-boat war between March and May, 1943, was largely 
due to about fifty radar sets of a radically new type. 
These sets, each of a few hundred pounds value, were 
responsible for sinking over 100 U-boats in the crucial 
three months which ended the second phase of the 
Battle of the Atlantic. Radar aids to Bomber Com- 
mand included the equipment known as Gee, which was 
essential to the “ thousand bomber raid.” The “Special 
Instruments ” used by the U.S. day bombers were the 
successors of the second main aid given to Bomber 
Command and called H2S8. This equipment brought 
the efforts of the U.S. Eighth Air Force from a pre-radar 
scale of some three operations per month in average 
weather, and virtual inactivity in winter, to its recent 
almost daily effectiveness. “‘Oboe” made one 
Mosquito bomber more valuable than ten or more 
without radar. The Fleet Air Arm made the Battle 
of Taranto one of the radar victories. In their anti- 
U-boat role naval aircraft attached so much importance 
to radar that they sacrificed half their fuel load and all 
their depth charge load to carry it. In the main Fleet, 
radar had made revolutionary changes, particularly in 
fire control. A modern capital ship had fifteen radar 
installations and eighteen positions in which radar 
information was displayed. The U.S. Navy in the 
Pacific had a range error of 200 yards in its first salvo 
against a land target after a radar approach of 140 
miles from its last navigational fix. The 25 per cent. 
sinkings which were inflicted on the destroyer force 
supporting an enemy blockade runner in European 
waters in December, 1943 were the result of radar 
detection. 

In anti-aircraft gunnery ashore, the number of 
‘“‘ rounds per bird” in unseen fire in the United King- 
dom, after the simplest radar aids had been in use for a 
short time, stood at 18,000. With improved radar this 
figure fell to 4,000 on the average in 1941 and to 2,750 
in 1943. This figure was almost as good as that 
(2,600) for the much smaller amount of visual fire, 
on the average of 1941 to 1943. The deterrent effect 
of anti-aircraft fire was no less important than its 
actual lethality and increased rapidly with accuracy. 
For this reason, radar aids were even more important 
than was indicated by the “ rounds per bird’ index. 
The help given by searchlights to fighter interceptions 
was negligible in pre-war days. Now, the fighter 
interceptions achieved with the aid of radar-laid search- 
ights was a creditable fraction of the whole score, 
the multiplying factor being probably better than ten. 
Radar fire control of coastal batteries in the neighbour- 
hood of Dover had virtually closed the Straits to all 
enemy vessels over 2,000 tons. 

It might, in fact, be said that every radar-equipped 
combat aircraft, ship, gun and light much more than 
doubled its effectiveness by its radar aids. The radio 
industry had, therefore, the deep satisfaction of having 
permitted us to make the task of our fighting crews 
many times easier and more productive, to save from 
premature loss that irreplaceable combat experience, 
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which was the final and indispensable stage of war 
training, and to save the lives of a great army of our 
most highly skilled fighting men. 

Greetings from the Institute of Radio Engineers of 
America were then offered to the Convention by their 
President, Mr. F. B. Llewellyn, The visiting back 
and forth, which had been taking place recently, was, 
he said, a continuation of the war-time co-operation 
between engineers in our two countries. This was one 
of the factors that contributed to the great success of 
radar. The rise of radar was one of those marvels, 
which sometimes occurred with such timeliness and 
speed that it was only upon looking backward that 
its true stature could be appreciated. Among the 
first sets to be produced on the American side were 
the searchlight control and the long-distance search 
radars, which operated on frequencies near 200 and 
100 megacycles per second, respectively. They were 
followed by the Mark I fire-control radar for the United 
States Navy. This operated at 700 megacycles per 
second and employed triode transmitting valves, giving 
a peak pulse power of 2 kW. The life of the valves, 
however, was uncomfortably short. In September, 
1940, a British mission brought a new kind of valve— 
the magnetron—to America, which could be truly 
said to have been the device which allowed radar 
to become the tremendous force it was in the prose- 
eution of the war. This valve gave about 10-kW 
peak pulse output at a frequency of about 3,000 
megacycles per second. This was about four times 
the output of the triodes in the Mark I equipment 
with a + saan four times as high. 

As, however, the magnetron operated at a frequency 
of 3,000 megacycles per second, it became a question 
of either building an entirely new radar system to 
operate at that frequency or of scaling the magnetron 
model down to operate at the 700 megacycle frequency 
of the Mark I radar. It was decided to do both. 
The adaptation of the magnetron for operation at 
700 megacycles per second, which followed, was 
known as Mark ITI radar and gave 50 kW at 700 mega- 
cycles, compared with the 2 kW which was the output 
of the original triodes in Mark I. Moreover, a much 
longer life was obtained and the va ves operated with 
substantially higher efficiency than did the original 
triodes. Other magnetron designs were started for 
higher frequencies and before the end of the war types 
had been fabricated which produced peak powers 
of 3MW at frequencies of the order of 3,000 mega- 
cycles per second, and much higher frequencies 
had been attained. This was truly a joint effort. 
Engineers from the various industrial laboratories 
exchanged visits with engineers in the Government 
laboratories and in the Service laboratories both in 
America and in England. Later tunable designs of 
magnetrons were developed. “ Packaged’ forms 
were produced in which the magnetic field was obtained 
by a field structure incorporated as part of the whole 
and the size and weight were considerably reduced. 
New and better forms of output circuits and output 
couplings were achieved. Simultaneously, large-scale 
production methods were developed and a comple- 
mentary relationship of particular value existed between 
England and America, wherein the basic scientific 
principles from the one country were embodied in a 
prototype model, which the other then developed in 
accord with its production methods. The finished 
equipments, therefore, arrived in the combat areas 
in the shortest possible time and in the greatest possible 
number. The performance of receivers at 700 mega- 
cycles per second had been greatly improved by the 
use of “‘ light-house ” valves, which had been employed 
as oscillators at much higher frequencies. Receivers 
operating at many thousands of megacycles per second, 
with relatively good noise performance, had also been 
built. 

In a similar manner, tactical uses for radar were 
developed again through group methods. It was 
indeed, possible that radar was the best example of 
co-operative technical effort that the world had ever 
known. As radar had\served us during the war it 
could also serve us during peace. Safety and speed 
of navigation at sea and in the air were one example. 
As, too, co-operative effort served us during the war 
it could also serve in peace. He therefore anticipated 
that, in future, their two organisations, with others 
having similar’aims, would provide the means through 
which this co-operative effort could be carried out. 

(To be continued.) 





CoURSE OF INSTRUCTION IN MANAGEMENT.—An in- 
structional course, ‘‘ Management in a Changing World,” 
intended to assist persons returning to management 
from the Forces and other fields, will be held under the 
auspices of the Institute of Industrial Administration, 
at 7 p.m., on April 29 and May 2, 8, 9, 14 and 16, at the 
Institute of Journalists. Further particulars are obtain- 
able from the secretary, London Centre, Institute of 
Industrial Administration, Artillery House, Artillery- 
row, S.W.1. 





LABOUR NOTES. 


Accorp1ine to the Ministry of Labour and National 
Service, the total number of persons employed in 
industry, in January, increased by 147,000. An increase 
of 227,000 among men being partly off-set by a decrease 
of 80,000 among women. The total number at the 
end of the month was 16,115,000—nearly back, that is, 
to the mid-1945 figure of 16,297,000 but considerably 
less than the mid-1939 figure of 17,923,000. The total 
working ulation continued to decrease. At 
20,837,000, it was 132,000 less than in December and 
734,000 less than in June, 1945, but still 1,087,000 
more than in mid-1939. At the end of January, it 
was still higher than had been estimated it would be 
at the end of December, because considerably fewer 
women had dropped out. 





Theestimated number working for export, in January, 
was 975,000; this figure compared with 417,000 at 
the middle of 1945 and about 1,000,000 at the middle 
of 1939. The rate of increase in unemployment was 
less than in the previous month. On February 11, 
there were 355,578—26,000 more than on January 14. 
The slower increase was appreciable in practically all 
regions—in the Midlands, in fact, there was a small 
decrease—but less in the North-West than elsewhere. 
The North-West total increased by 6,821 to 57,322, 
and the Scottish total by 5,896. Each with a total of 
about 6,900, Scotland and Wales had still higher 
figures than the North-West. . 





The Ministry of Fuel and Power states that the 
number of wage-earning coal-miners in effective 
employment rose by 2,000 in February, and the average 
number of shifts worked increased from 5-27 to 5-48. 
Voluntary absenteeism by coal-face workers decreased 
from 11-30 per cent. to 10-47 per cent., and, taking all 
workers, from 9-30 per cent. to 8-51 per cent., but it 
was still higher than a year ago, when it was 7-22 per 
cent, at the coal face and 6-17 per cent. for all workers. 
There was a slight increase in involuntary absenteeism, 
due, it is reckoned, to the influenza epidemic. 





Addressing a conference in London on Thursday 
last week, Mr. Shinwell, Minister of Fuel and Power, 
said that for some time now, the intake of men into the 
coal-mining industry had been in excess of wastage, 
and there was reason to expect that the process would 
continue. If it did, we should be able to build up 4 
reserve. The improvement was due, he believed, to a 
better atmosphere in the industry as a whole; the 
return of more experienced mineworkers from the 
Forces; a downward trend in absenteeism; and a 
higher output per manshift. There was a new atmos- 
phere in the country upon the mining industry, and 
he should not be surprised if, instead of difficulties 
in the labour force, there was no place for those who 
wished to enter. At one time it looked as if factories 
would have to be closed down, with a greater stringency 
in the supply of coal. The stringency had been over- 
come by the fine efforts of the mineworkers. There 
was nothing to fear for the moment, Mr. Shinwell added. 

; 





Under a new rule, Service-trained electrical personnel 
are eligible for membership of a special section of the 
Electrical Trades Union, and will be given every oppor- 
tunity and encouragement to become fully-skilled 
tradesmen. At the end of twelve months, a member 
of the section, if sufficiently qualified, will be trans- 
ferred to the fully-skilled main category. In the mean- 
time, he will have full union protection but will pay 
lower contributions and receive lower benefits than 
fully-skilled members. 


‘“* Many thousands ”’ of operative engineers, including 
a considerable number of women, took part in a pro- 
cession on Saturday last in London with the declared 
object of demonstrating that the rank and file whole- 
heartedly supported the claim of the National Engi- 
neering Joint Trades Movement for wage increases and 
the improvement of certain working conditions. The 
procession assembled on the Victoria Embankment, 
and, with a band at its head, marched to Hyde Park. 
The Engineering and Allied Employers’ National 
Federation are to give their reply to the claim on 
April 3. Mr. E. J. Taylor, a divisional organiser of the 
Amalgamated Engineering Union, is reported to have 
stated that if the reply was not satisfactory they would 
‘* take their case to the Government.” That may mean 
no more, of course, than that if there is a deadlock in 
the negotiations, the matter will be reported to the 
Ministry of Labour and National Service. 





The writer of a letter to the editor of the Amalga- 
mated Engineering Union’s Monthly Journal raises 
some interesting questions. He examines contemporary 


records of the Tyne campaign of 1870-71 for the nine- 


— 


= 
hours day, and draws this, among other conclusions _ 
“The trade unionists of those days were something 
different from mere card-holders ; their attendance y; 
branch meetings was looked upon as a sacred duty 
and there was no sordid game of politics permeating 
the life of the trade unions.” 





“Why is it,” the writer goes on to ask, “that y, 
are unable to satisfy our members’ desires and stimy. 
late the life of the branches ? Is it because of th, 
intrigue so common in the union, or the activities of 
the apn) agent in the person of the political dem,. 
gogue and sophist, who frustrates all efforts at improv. 
ment from within by diverting members’ attention {, 
events all over the globe when the obvious is the jo} 
on their own doorstep? We are not attracting to 
office thé*best type of material. This must lead to 
providing a happy hunting ground for an army of 
parasites—those careerists and adventurers of which 
the Labour Movement abounds.” 





The writer’s final—so to speak—conelusion is qs 
follows :—“* Events may, in the near future, provide 
the opportunity to realise the hopes of the engineer 
who tried to build a place in industry where respon. 
sibility would be shared in keeping with the capacity 
ofthe entrusted. In seeking leadership, the membership 
must look for brains, and not, as wland Kenney 
wrote in 1915 of Labour, ‘Men brainless as bats, 
whilst being as articulate as well-trained parrots, 
Vain, windy, and incompetent, they are one of the 
main drags on the Labour Movement.’ ” 





Mr. Herbert Morrison said at Bradford on Sunday 
last that Britain would no longer organise on a basis 
of high prices for scarce goods and low wages bargained 
on mass unemployment, Employers should plan for 
plenty and for public service, and trade unions should 
be careful in their use of their enhanced bargaining 
powers in these times of labour shortage. 





Under the legislation which is now in force in France 
on the subject of holidays with pay, the holiday period 
is arranged by collective agreement : it is fixed by the 
employer with reference to custom and after consulta- 
tion with staff delegates where such exist. It must, 
in any case, include the period from July 1 to Septem. 
ber 30 of each year. During the holiday period, unless 
otherwise provided by collective agreement or custom, 
the order in which the employees take their holiday 
will be fixed by the employer after consulting the staff 
delegates, if any, and taking into account the family 
situation of the employees and their length of service. 
A holiday of more than six working days may be 
divided by the employer into instalments with the 
employees’ consent. If the undertaking is closed 
during the holiday, the employer may divide the 
holiday after consulting the staff delegates, if any. 





The holiday payment may in no circumstances be 
less than the wages which would have been earned 
during the holiday if work had continued as usual. 
Workers who have been affected by one or more changes 
in the application of the Order of February 2, 1945 
—which provided for allowances to temporarily dis- 
placed workers and those whose work has been changed 
as a result of a requisition order, may henceforth, for 
the purpose of calculating the length of a paid holiday 
to which they are entitled, count the seniority they 
have earned in undertakings where they were employed 
before the first change as well as in those where they 
have been employed subsequently. The Govern- 
ment may make advances to holiday funds which are 
not able to meet the cost of these provisions. 





By a Decree of the Presidium of the Supreme Soviet 
of the U.S.S.R. dated June 30, 1945, the regular and 
supplementary holidays for workers that were abolished 
during the war have been re-established. The U.S.S.R. 
Council of People’s Commissars had power to postpone 
the annual holiday for 1945 to the end of the year in 
the case of certain branches of industrial production, 
but the workers were entitled to cash compensation 
for the holidays not taken. According to the pre-war 
legislation restored by the Decree, the workers’ holiday 
with pay is fixed at 12 working days a year. Young 
workers, 14 years to 16 years old, receive one month 
(not less than 24 working days). Workers have the right 
to apply for a holiday after working for 11 months in 
the same undertaking or institution. 





ScorrisH TIMBER.—It was announced in the House of 
Commons, on March 19, that the total quantity of timber 





produced in Scotland between September, 1939, and 
June, 1945, was approximately 5,726,000 tons. 
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FIVE DECADES OF COMMERCIAL 
ROAD TRANSPORT* 


By E. 8. Surfpnect-Smira, C.B.E., M.Inst.T. 


Henry SPURRIER was born at Marston-on-Dove, on 
December 18, 1868. Following upon engineering an 
other training in Canada and America, and work done 
in an experimental shop at Tutbury, after his return 
to England, he was encouraged by his father, Henry 
Spurrier, of Marston Old Hall, near Derby, in building 
steam lawn-mowers, at Leyland, Lancashire, in 1895. 
Steam vehicles soon followed. He was successively 
attracted to motor engineering by the Paris-Rouen run 
of July, 1894 (79 miles), the Paris-Bordeaux trials of 
June, 1895 (732 miles) and the Paris-Marseilles race of 
September, 1896 (1,062 miles). He then foresaw evolu- 
tion of heavier commercial types and resolved to play 
an active part in such developments. Lawn-mowers 
were soon discarded. To-day, on and around the small 
area of his — inal works at Leyland, there is visible 
testimony to the fact that Spurrier’s devotion to road 
motor transport never flagged. His genius and labours 
were of world-wide benefit ; his contributions to design 
and construction carried into the recent war years. It 
was only a few months before his death on March 4, 
1942, that his associates and many friends found them- 
selves, with all too little warning, deprived of his genial 
comradeship, valuable co-operation and inspiring leader- 
ship. The first Henry Spurrier Memorial Lecture, 
which it is my great privilege now to deliver, is based 
initially upon the past ; the design is to touch upon a 

riod of 50 years and to make some forecasts. Trends 

y decades offer the prospect of a broad continuity. 
The lecture deals mainly with goods transport. The 
adopted outstanding characteristics of the five decades 
are: 1896-1905, foundation moves and public trials ; 
1906-1915, commercial emergence ; 1916-1925, extend- 
ing uses and severe competition ; 1926-1935, increased 
taxation and other legislation ; and 1936-1945, restric- 
tions, licensing permits, and war controls. 

December 10, 1945, was chosen for this occasion 
because, precisely 50 years earlier, there was held, in 
Cannon-street Hotel, a meeting of some 350 persons 
(of whom I was one) when it was resolved to form a 
national organisation, to be called the Self-Propelled 
Traffic Association. The meeting had been convened 
by Sir David Salomons, Bt., a director of the South 
Eastern Railway and this country’s most enthusiastic 
pioneer of road motoring. He had, in the previous 
October, got together several French vehicles at an 
Agricultural Show in Tunbridge Wells for a demonstra- 
tion which aroused widespread interest, and, in 1895, 
had been mainly responsible for an effort by the then 
Liberal Government to pass an enabling Bill. It was, 
however, to fall to the Conservative Government, which 
followed in 1896, to doso. The Locomotives on High- 
ways Act of that year received Royal Assent on August 
14 and came into force on November 14. It granted 
exemption from the earlier requirements of, inter alia, 
a man proceeding on foot carrying a red flag in front of 
the vehicle, and sanctioned a maximum width of 6} ft., 
a maximum unladen weight of three tons, and a maxi- 
mum speed of 14 m.p.h. Regulations fixed the per- 


mitted speeds at, below 30 cwt. unladen, 12 m.p.h. ; | Offi 


30 ewt. to 40 cwt. unladen, 8 m.p.h.; above 40 cwt. 
unladen, 5 m.p.h.; and, if drawing a trailer, 6 m.p.h.t 
Annual licence duties on cars varied from 3/1. 38. to 
5I. 58., but goods vehicles were exempt. There was no 
fuel tax. The motor spirit obtainable at this period 
was styled deodorised naphtha, and was often or- 
ous and incompletely combustible. The first use of the 
word “ petrol” was due to the marketing—originally 
for Daimler motor launches—in 1893 and _ later 
years of a re-distilled and earlier-cut spirit by Messrs. 
Carless, Capel and Leonard, of Hackney Wick. Its 
introduction marked in this country the beginning of 
steps to supply a motor fuel of limited distillation range 
(only 118 deg. C.) and low end-point. 

A far-reaching change in the earlier law, and one 
which passed almost unnoticed by the general public, 
was that, for the first time, all highways were virtually 
thrown open to the passage along them of mechanically- 
driven vehicles, if constructed and used within the 
foregoing limits. County and county-borough and 
other local authority rights to impose their own condi- 
tions of access and use were swept away in respect of 
these types. It was for this freedom of travel that Sir 
David had experienced his hardest “lobbying” and 
this success initially threw open the door for so much 
that has followed. 

There was, in 1896, a one-vehicle test run from 
London to Birmingham and back as the outcome of a 
competition announced by T'he Engineer, and, in 1897, 
a one-vehicle test between Crewe and Congleton under 
the auspices of the Royal Agricultural Society of Eng- 





*The First Henry Spurrier Memorial Lecture, delivered 
before the Institute of Transport at a meeting held in 
London on December 10, 1945. Abridged. 


t This was due to an oversight in drafting, 





land, when Henry Spurrier’s first steam vehicle, carry- 
ing about a 10-cewt. load, was awarded the Society’s 
silver medal. The R.A.8.E. followed up the above- 
mentioned road trial, in connection with its Manchester 
Show of 1897, by a series organised in the neighbour- 


d | hood of Sutton Coldfield in connection with its Birming- 


ham Show of 1898. There were three competing 
vehicles—a one-ton Daimler van with solid-rubber 
tyres, a Leyland steam lorry with oil-fired smoke-tube 
boiler, and a Thornycroft steam wagon with coal-fired 
water-tube boiler. The trials extended over two - 
and comprised a total trial distance of 59 miles. Mr. 
F. W. Webb was one of the judges, in conjunction with 
Mr. Bryan Donkin and Professor W. C. Unwin. 

There was shi in February, 1897, to Western 
Australia, by Messrs. T. Coulthard and Company, 
Limited, of Preston, a freight express wagon, design 
to carry ten passengers and luggage, which had 9-in. 
pneumatic tyres fitted. In London, Carter Paterson, 
Globe Express, Suttons, Harrods, Liberty’s, Peter 
Jones, and D. H. Evans had already become users of 
motor vans experimentally. A Dennis 15-cwt. box-van 
for Harrods had been exhibited at the Crystal Palace 
in 1894, and a Thornycroft steam van and a light 
Burrell steam tractor were exhibited at the Crystal 
Palace in 1895. A brave attempt was made to intro- 
duce electric cabs and omnibuses in London. The 
London Electrical Cab Company, Limited, for which 
Mr. Walter C. Bersey was responsible, started some 
dozen such battery-driven vehicles in August, 1897, 
and increased the fleet to some 50 by 1898. Then 
came the electric landaulettes introduced from America 
by Mr. Paris Singer, followed ty the Electromobile 
landaulettes for which Mr. (now Sir) Theodore Chambers 
was responsible. These vehicles, which may have 
reached a maximum of 150 on the streets of London 
at one and the same time, dwindled to a total of, 
perhaps, only some 20 by 1910. A maximum run 
approximated 40 miles per charge. The “ electrobus ” 
had a less glorious career, especially financially. One 
of the reasons for electric cabs failing when they 
sought to ply for hire more extensively was the diffi- 
culty of obtaining drivers, due to trade union hostility 
on behalf of the “* horse-cabbies.” 

The Liverpool branch of the Self-Pro Traffic 
Association, with Lord Derby (the 16th Earl, who 
died in 1908) as President, had become active in 1896, 
Mr. Alfred Holt, Mr. (later Sir) Alfred H. Jones, Mr. 
Perey Boulnois, Mr. John A. Brodie and Professor 
H. 8. Hele-Shaw were early vice-presidents. Sessions of 
papers were held from 1896 to 1901, and three series of 
open competitive trials were organised in 1898, 1899 and 
1901. The importance of the 1898 Liverpool heavy 
motor trials was recognised by official attendances 
and wide publicity. The trials of 1899 were held in 
conjunction with the Royal Lancashire Agricultural 
Society; those of 1901 were over the Liverpool- 
Manchester and the Liverpool-Blackburn routes in 
both directions. The third series attracted enormous 
attention at home, abroad and in America. Officially- 
appointed delegates represented the Admiralty, the 
War Department, the Local Government Board, the 
Post Office, the Board of Agriculture and the India 


ce. 

The first of these open competitive. Lancashire trials 
for goods-carrying heavy motors took place nearly 
69 years after the open competitive trials for railway 
locomotives at Rainhill. Whereas on October 6, 1829, 
Stephenson’s “ Rocket,” with an unladen weight of 
4 tons 3 cwt., a tender of fuel and water weighing 
2 tons 8 cwt. 1 qr., a first truck (loaded with stones) 
weighing 5 tons 1 cwt., and another weighing 4 tons 
19 cwt. 3 qr. (in all 16 tons 12 cwt.) ran 70 miles in 
6 hours 23} minutes, on May 24, 1898, Thornycroft’s 
six-wheeled combination steam wagon, with an unladen 
weight of 3 tons 19 cwt.—only some 4 cwt. less than the 
Rocket—plus 14 cwt. of fuel and water, totalling, 
with driver, mate and sundry stores, 9 tons 9 cwt., of 
which 4 tons 13 cwt. was load, ran 35} miles in ten 
hours between control depots. The weights of two 
observers account for the difference. The route taken 
included Rainhill. The late Sir Henry Fowler (then 
gas engineer to the old Lancashire and Yorkshire Rail- 
way at Horwich) was senior honorary observer in 1898 
and 1899; in 1901, he acted as honorary controller of 
records. The premier awards in the concluding series 
went to makers of the Leyland and Thornycroft 
vehicles in the 5-ton class, to Messrs. Coulthard and 
Company in the 4-ton class, and to Messrs. Milnes- 
Daimler (petrol) in the 14-ton class. 

Among the pioneers who ran wagonettes for public 
service, in 1898, was Mr. Francis E. Baron, at Black- 
pool, and Dr. E. H. Hailey, father of Lord Hailey, 
who, in conjunction with Mr. W. Carlisle, M.P., in 
December of that , started a service of vehicles 
between Newport Pagnell and Olney. These early 
vehicles generally broke up or failed in less than three 
years, the chassis being too light for the imposed loads 
and constant running. The Automobile Club admitted 
entries of commercial vehicles, along with cars, for a 


.| with light traction engines on rubber tyres. 





demonstration in the Old Deer Park, Richmond, in 
June, 1899, when various vehicles propelled by internal- 
combustion éngines snorted round and reminded one 
of the late Sir Frederick Bramwell’s comment on one 
such engine that “‘ It barked like a dog and stank like 
a cat.” There were commercial exhibits by Clarkson, 
Lifu, Straker, Serpollet and Thornycroft. A small 
fleet of steam tractors was ordered by the War Depart- 
ment for South Africa in 1900; they were sent out 
under the command of Colonel R. E. Crompton, who, 
some 42 years previously, had experimented in _ 
Lord 
Kitchener opposed the supply of any further mechanical 
transport, but the work of the few tractors used in the 
Boer War received commendation from Lord Roberts. 
It was largely due to Colonel Crompton’s initiative that 


ed | the first Mechanical Transport Committee was formed 


in 1901, with Colonel F. Lindsay Lloyd, R.E., as its 
first secretary. 

Mr. Walter Long, as President of the Local Govern- 
ment Board, attended by invitation at the Liverpool 
Chamber of Commerce, in October, 1901, when the 
judges’ report on the third trials was presented. He 

romised to take steps to secure removal of various 

Seatied to which the report directed attention, 
especially the need for an increase of unladen weight. 
The judges had concluded, inter alia, (44 years ago, be it 
noted) that, “‘ While ten-ton loads are by no means 
unusual on the larger horse-driven lorries, it is clear 
that as the demand for such loads exists their haulage 
by motor wagons should not be prevented by legisla- 
tion, and the present trials indicate that there is nothing 
to prevent such loads being transported.” Also, ““ We 
recommend that a limit of 16 tons total moving weight 
for any single motor vehicle shall be substituted for the 
present limit upon tare alone.” 

Several pioneer privately-subscribed haulage com- 
panies came on the roads of Lancashire as one result 
of the trials, among them the Road Carrying Company, 
of Liverpool (for which I was responsible), and the 
Manchester Motor Transport Company. Most of the 
money—all privately subscribed—was lost within a 
few years, but much experience was gained. Roads 
suffered much from heavy loadings—up to 13 cwt. per 
inch width of 5-in. steel tyre on wheels of only 3 ft. in 
diameter, in some cases. 

Most of Mr. Long’s intentions, as announced by him 
at Liverpool, were implemented in the Heavy Motor 
Car Order of 1904, which became operative in March, 
1905, and chiefly secured the following changes: in- 
crease of maximum tare (unladen) weight from 3 tons 
to 5 tons; increase of maximum tare (unladen) trailer 
from 1 ton to 1} tons ; increase of maximum combined 
weight of a vehicle and trailer from 4 tons to 6} tons ; 
increase of maximum width from 6} ft. to 74 ft.; and 
increase of permitted speeds according to classification 
and tyres. 

It was my privilege to preside at the first club dinner 
and after-dinner discussion held by the Automobile 
Club of Great Britain and Ireland (as the Royal Auto- 
mobile Club was then styled), at its original rooms at 
4, Whitehall Court, when Mr. T. Rowland Outhwaite, 
general manager of the Edinburgh Autocar Company, 
read a paper entitled ‘‘ Motor cars as a substitute for 
tramcars for public conveyances.” The first 3-ton 
lorry on regular daily rounds in London was a 25-h.p. 
Napier, purchased by Mayhew’s Flour Mills, of Batter- 
sea, in 1901. The first occasion of participation in 
Army movements occurred during September, 1901, 
when four motor cars, driven by private owners, 
officially took part in the cavalry manceuvres between 
Aldershot and Perham Downs. The senior officer was 
General Redvers Buller, V.C., recently home from 
South Africa. I was privileged to be one of the four. 
War Department trials for “‘ heavies” followed at 
Aldershot, in December, 1901, when Foden and Thorny- 
croft gained distinction. 

(To be continued.) 





Paris TRADE Fair.—The Foire de Paris will be held 
from May 25 until June 10 at the Porte de Versailles, on 
the south-western outskirts of the City. Some i120 
British firms are taking part and 70 per cent. of their 
exhibits consist of machinery. Altogether, 7,000 firms 
are exhibiting on the site, which is 100 acres in extent. 





THE INSTITUTE OF TRANSPORT.—The Council of the 
Institute of Transport have sanctioned the formation of a 
South-Western Section to cover the counties of Devonshire 
and Cornwall. A group under the egis of the Western 
Section has been functioning at Exeter for the past year 
and its activities wiil now be merged in those of the new 
section. The honorary secretary of the Exeter group is 
Mr. C. H. Preece, A.M.Inst.T., 48, Queen-street, Exeter, 
and the honorary corresponding member to the Council 
for the South-Western area is Captain Clement Jackson, 
M.C., M.Inst.T., City of Plymouth Transport, Milehouse, 
Plymonth. All inquiries should be addressed to them. 
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HIGH-PRESSURE GEAR PUMPS.* 
By T. E. Bracnam, B.Sc.(ENe.) 
(Continued from page 285.) 


Fias. 7 and 8 show a larger pump of similar design 
but without a self-contained safety valve. This pump 
has also been made in very large numbers for providing 
the pressure for Frazer Nash and Bristol hydraulic 
gun turrets with which so many of our bombers have 
been armed, and also for the undercarriage system of 
the Lancaster. The working pressure in the various 
applications ranges for 300 Ib. to 800 Ib. per square inch. 
In this pamp, standard depth teeth are used, under- 
cutting being prevented and a sufficient arc of tooth 
contact obtained by cutting 11 teeth from a 12-tooth 
blank, using a 14}-deg. involute cutter. The pump 
is normally engine-driven and in accordance with 
aircraft requirements is fitted with two oil seals, the 
space between the two being provided with a drain to 
atmosphere. This avoids any possibility of the 
hydraulic fluid contaminating the engine oil or vice 
versa. This type of pump is normally used with a 
by-pass valve fitted at some point in the pipe line, either 
operated manually in order to cut the pump out w 
not required, or automatically when a predetermined 
pressure is reached in the pressure line. The pump 
works well as a hydraulic motor and has been used for 
providing a variable-speed test rig drive, while pumps 
of a similar type have been adapted for driving small 
winches. Fig. 9 shows some curves indicating the 
performance of the ae on hydraulic fluid. The 
volumetric efficiency is shown by curve a, and the 
overall efficiency by curve 6, both curves with the pump 
running at 2,400 r.p.m. Curve c shows the delivery in 
galls. per minute at a pressure of 300 Ib. per square inch, 
while curve d is of the delivery at 800 Ib. per square inch. 
It will be noted that at speeds above 2,400 r.p.m. the 
delivery curves fall away from the straight line. This is 
not due to the pump itself but is caused by separation 
at the inlet owing to the resistance offered by the suction 
pipe of the particular rig on which the tests were carried 
out. Curve e shows the input horse power at a delivery 
pressure of 800 lb. per square inch, and curve f, the 
horse power for a delivery pressure of 300 Ib. per 
square inch. The viscosity is 45 Redwood No. 1. 

Internal Leakage.—As indicated in Fig. 1, on page 
284, ante, liquid leaks from pressure to suction around 


* Paper read before the Institution of Mechanical 
Engineers on Friday, February 15. 1946. Abridged. 
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the circumference over the tips of the teeth, and across 
the flat end faces of the gears. The end le is partly 
radial and partly across the teeth in the neighbourhood 
of the meshing point. In most cases, the last-mentioned 
forms the greatest and the tip leakage the smallest pro- 
portion of the total, so that the end clearance of the 
gears in their chambers is more important than their 
diametral clearance. With good design and workman- 


hen | Ship there need be no leakage through the teeth as it is 
that the driving contact forms an | 


possible to arr. 
effective seal at all points. Test results on a number of 
different pumps on liquids ranging from petrol to heavy 
lubricating oil are consistent with the theory that the 
flow along the various leakage paths is viscous in charac- 
ter and that the total leakage is independent of speed. 

It is true that speed must have some effect, because 
the leakage across the tips of the teeth is against the 
direction of motion and must diminish as the speed 
increases, while the leakage across the ends of the teeth 
at the meshing point is with the motion and must 
increase with the speed; but in pumps of the type 
described the net effect is negligible. The pressure 
head of the pump expends itself along the leakage paths 
partly in overcoming the viscous resistance and partly in 
proviting the kinetic energy inthe leakagestream. For 

inematic viscosities in the region of | centiatoke, the 
latter may form the major part of the pressure loss, 
but above 15 centistokes (about 70 Redwood) its effect 
appears to be negligible and the total leakage then 
becomes proportional to viscosity and pressure. The 
viscosity of the liquid in the actual leakage paths is not, 
however, necessarily the same as that of the liquid 
flowing into the pump; the chief cause of changed 
viscosity is the heat libe ated by loss of power which, 
as will be seen later, causes a considerable rise in tem- 
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perature in high-pressure oil pumps, where both the 
' flow and specific heat of the liquid are small in relation 
to the power lose. 

The proportion of internal leakage to displacement 


thus = 
depends largely on the factor : —— 
| and for low viscosity and low speed, internal leakage 
limits the pressure at which the pump can be worked. 
| This is the case with the high-pressure engine-driven 
| undercarriage pump, as the drive for this has been 
| standardised at engine speed or less* and the pump 
| must operate at the low engine speeds which obtain 
| when the aircraft is coming in to land; secondly, 
the hydraulic fluid is necessarily of low viscosity in 
| order not to solidify at the low temperatures which 
| occur at altitude. 
Multi-Stage Gear Pumps.—The Bristol Aeroplane 
| Company initiated the development of a pump designed 
| to limit the percentage slip by using a number.of pairs 
| Of gears in series. The original patent drawing of 
| Mr. Ponting and the Bristol Company shows four 
stages, the gears in each being similar except that they 
| are successively smaller in width, the surplus capacity 
of each stage over the next being discharged back 
| to the suction through a safety valve set to the desired 
| stage pressure. The purpose of this arrangement is 
| to allow for any relative variation in flow which might 
| exist between one stage and the next. At an early 
|stage the development of this pump was entrusted 
by the Bristol Company to the Integral Company, and 
| Fig. 10 shows the pump in one of the forms in which 
it was put into production, This pump has three 
stages, the driving gears having one set of journal 
bearings in common and the driven gears being inde- 
pendently mounted on needle rollers. Only the first 
stage is wider than the others and is provided with a 
safety valve, the gears of the intermediate and final 
stages being identical. It was found in practice that 
the extra capacity of the first stage enabled the first and 








* This is not the case with German aircraft engines. 
| where pump speeds are often much higher. 
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intermediate stages to provide their share of the total | after the first 100 hours. The pumps were sensitive to 20 — 
pressure when a small percentage of air is in circulation | foreign matter in the liquid on account of the light-alloy | 
with the fluid. The interstage connecting passages} casings. The matter liable to cause damage includes 
are annular and formed in the part of the casing sur-| both dirt and scale from the pipes and hydraulic | 
rounding the driving gears. The gears each have| system generally and from metal particles abraded +00p| @-75p @-50p|_, 0-25p o 
twelve 20-deg. involute stub teeth. This type of pump | from the high spots of the pump itself, particularly (2) F 
has proved very reliable in service and has been made | in the early period of its life. Large particles gravitate Distance of Tooth Space F . 
in very large numbers for such well-known aircraft as | to the periphery of the gear under the action of centri-| (6740.0) oe "eats 


the Blenheim, Hampden, Wellington, Spitfire, Beau- 
fighter, etc., on which it is, or has been, used for 
pressures up to 1,200 lb. per square inch. 

The performance curves for this pump are shown in 
Fig. 11, opposite. The volumetric and overall effi- 
ciency curves are lettered a and b, respectively. These 
curves and the input horse-power curve are for the 
pump running at 2,500 r.p.m. For delivery in gallons 
per minute, curves are shown for different pressures. 
Curve ¢ is at zero pressure, that is, at no load ; curve d 
is for a pressure of 500 Ib. per square inch ; eurve e for 
one of 1,000 lb. per square inch, and curve f for 1,200 lb. 
per square inch. The input horse-power curve is 
lettered g. The viscosity is 50 Redwood No. 1. The 
pump proved unsuitable for pressures above 1,500 
lb. par square inch owing to the deflection under load of 
the driving shaft and the thin plates separating the 
stages. A two-stage pump of similar design gave better 
results as the single separating plate could be made 
thicker and the span of the driving shaft between the 
journal bearings + eatery 

An experimental two-stage pump was made. The 
construction is similar to the three-stage pump just 
described, except that the driven pinions are mounted 
on taper-roller bearings instead of needles. In order 
to accommodate the taper rollers, which were the 
smallest available, the idler gears had to be increased in 
diameter and made with 15 teeth meshing with 12-tooth 
driving gears. The teeth in this case are full depth, 
cut with 20 deg. involute cutters and subsequently 
profile ground, the correction necessary in order to 
ensure correct action being made by increasing both 
the tooth addendums and the centre distance between 
the gears. The performance curves are given in 
Fig. 12, opposite. Curve a shows the volumetric 
efficiency ; curve b the overall efficiency ; curve c the 
delivery in gallons per minute ; and curve d the input 
horse-power. The speed is 2,500 r.p.m. and the 
viscosity is 70 Redwood No. 1. 

Wear.—A small increase in the end or diametrical 
clearance of the gears in their chambers will cause a 
large drop in volumetric efficiency. In the case of the 
pumps described it was found generally that very little 
wear occurred with clean liquid. A pump of the type 
shown in Fig. 10 was run on a test bench for 1,100 hours 
at 2,400 r.p.m., more than half the time being at full 
pressure. No measurable wear was found to take place 





fugal force and score circumferential grooves in the 
casing, while smaller particles embed themselves in the 
cages of the roller bearings and lap down the rollers. 
For self-contained hydraulic circuits, the use of pipes 
free from internal scale (i.e., light alloy, Tungum, or 
stainless steel) and efficient filtration, provide a complete 
remedy. 

Real 100 per cent. filtration includes the provision 
of a wire-mesh filter to take the whole flow, a by- 
filter of cloth or felt to remove the finer particles } 
the flow and a suitable air filter on the breather of the 
oilreservoir. Considerations of weight and space usually 
prevent more than one filter per circuit being used on 
aircraft installations. Satisfactory results in many 
cases are obtained with gauze filters ranging in fineness 
from 80 to 200 mesh; in other cases, felt filters are 
fitted in the return line with a by-pass valve arranged 
so that a proportion of the flow can by-pass the filter 
when the resistance of the latter exceeds a few pounds 
per square inch. This arrangement works well, as 
in the first hours of its life the felt filter element passes 
liquid freely and so can quickly eliminate swarf, scale 
and other incidental dirt, while with use it becomes 
partially choked and more effective in removing the 
fine particles worn off the high spots of the pump. 

In the earlier designs, the driving gears were made of 
air-hardening nickel-chrome steel and the driven gears 
of case-hardened material. Slight wear on the tooth 
profile sometimes occurred with the nickel-chrome 
gears and this was obviated by changing the material 
to case-hardened steel for both sets of gears. Where 
for any reason a certain amount of foreign matter in 
the liquid cannot be avoided, it would appear that light- 
alloy casings are a disadvantage on account of the ease 
with which abrasion takes place, and that what is 
needed is that both the gears and the cylindrical part 
of the casing should be as hard as possible. The flat 
ends of the casing, however, must be faced with softer 
material to minimise the risk of seizure. In such 
cases (i.e., where dirt is present in the liquid) it may be 
advisable to employ lower speeds to minimise the centri- 
fugal action on the dirt particles. 

Tooth Form.—The earlier of the designs illustrated 
were fitted with stub-tooth gears. The teeth of these 
have wide tips which diminish the internal lea 
around the circumference, but on the other hand the 
pumping capacity is som 20 per cent. less than with 





gears having teeth of standard depth. The leakage 
across the tips is a minor part of the whole internal 
leakage, so that, on the whole, stub teeth are a disadvan- 
tage and in subsequent designs teeth of standard depth 
were To ensure proper tooth action with gears 
having small numbers of teeth of standard depth, it is 
usual to make them with a pressure angle greater than 
20 deg. There is no difficulty in doing this with 20-deg. 
cutters (providing that a generating process is used) as 
by adding suitable corrections to the addendum and 
centre distance, the pressure angle is automatically 
increased. In B.S. Specification No. 436, standard 
corrections are recommended, and Fig. 13 illustrates 
the proportions of gears made in accordance with it, 
having, respectively, seven, twelve, and eighteen teeth. 
The gears are drawn without the reduction in outside 
diameter suggested in the specification in order to 
increase tip strength. The three pumps shown in 
outline have each the same displacement per revolution, 
assuming the same width/diameter ratio for the gears 
in each case. 

It is possible to use much smaller corrections than 
those recommended in the B.S. Specification. Reducing 
the correction widens the tip and increases the arc of 
tooth contact without affecting the volume factor 
but at the expense of an increase in the amount of sliding 
at the line of contact between the teeth. In the latest 
of the designs illustrated, the corrections were approxi- 
mately half those recommended in the B.S. Specifica- 
tion. The gears had 12 teeth and were made of case- 
hardened steel, and no wear on the tooth profile was 
observed in 100-hour tests. It may be, however, that 
with softer gears the full correction should be employed. 
For gears of 12 teeth or more it may be an advari 
to use teeth of greater depth than standard. With 
long teeth it is possible within a given diameter to 
obtain the same capacity with a larger number of teeth, 
giving less fluctuation in flow and a longer arc of tooth 
contact, but here again the amount of sliding between 
the teeth is increased and it is possible that hard teeth 
are necessary to prevent wear. Fig. 14 shows graphi- 
cally how pressure angle, tip width and are of tooth 
contact vary for gears corrected in accordance with the 


kage | B.S. Specification compared with gears in whichgonly 


half the standard corrections are used. The full lines 
are for teeth corrected in accordance with British 
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Standard Specification No. 436, and the chain-dotted 
lines for teeth with half the specified corrections ; dotted 
lines are for teeth of more than standard depth. Volume 
displacement per revolution 
volume of gear envelo 
__ tip width x number of — 
outer circumference 
Method of Dealing with Liquid Trapped in Tooth 
Spaces.—The diagram, Fig. 15, page 311, indicates how 
each of the tooth spaces contracts to a minimum when 
the centre line is reached. The black dots show the 
rimary seal which occurs at the driving contact 
tween the teeth and the small circles the secondary 
seal where the teeth are separated by the amount of the 
backlash between the gears. In Fig. 15 (a), the gears 
are shown at the commencement of primary contact, 
the angular pitch being signified by p. In Fig. 15 (5) 
secondary contact is just commencing. In Fig. 15 (c) 
the driven tooth space has reached the position of 
minimum volume in the closed tooth space, and in Fig. 
15 (d) the same condition obtains in the driver tooth 
space. As will be seen the action of the two seals is to 
trap the liquid in the tooth space when the latter is 


within an angular distance of ( @ — 4 from the centre 


line, where @ is the angle between the tooth space and 
the centre line at the moment when tooth contact 
commences, and is equal to 
are of tooth contact | angular pitch 
a . 4 , 

Fig. 16, page 311, shows the velocity and displacement 
curves for the flow from an individual tooth space (of a 
12-tooth gear) from which it will be seen that for this 
particular gear the displacement of the liquid is only 91 
per cent. complete at the commencement of the trap- 
ping, and that the momentary flow velocity out of the 
tooth space at this point is 23 per cent. of the average 
flow from the pump. The gear has full depth teeth cor- 
rected in accordance with British Standard Specifica- 
tion No. 436. The trapped volume varies with the 
are of tooth contact, which is in turn affected by the 
amount of correction used, as indicated in Fig. 14. 
It is usual to provide for the trapped liquid by means 
of ports cut in the end faces of the gear chamber, one 
form of these ports being shown in Figs. 4 and 5, page 
285, ante. For low-pressure pumps, where the internal 
leakage is small, it is usual to arrange the ports so that 
the tooth spaces on both gears remain in communica- 
tion with the delivery until they reach their positions of 
individual minimum volume (Figs. 15 (c) and 15 (d)). 
This avoids the possibility of any vibration and damage 
which might occur, poe jaa when the pump is 
started with cold liquid. 

For high-leakage conditions, however (i.e., where the 

pressure ; 
factor epeed X viscosity is large) the secondary seal 
may be ineffective. Not only is the length of the 

seali through the backlash small 
on account of the high curvature of the tooth faces, 
but its width is necessarily ter than the other 
clearances through which internal leakage takes place 
(e.g., for the pumps shown in Figs. 4 and 5, 285, 
ante, manufacturing limits are such that the end clear- 
ance of the gear in its chamber is 0-001 in. to 0-002 in. 
and the backlash 0-002 in. to 0-005 in.). Thus, if the 
secondary contact is e to pressure, the rate of 
leakage t it may be many times the rate of the 
other internal leakage. Where viscosity varies con- 
siderably with temperature, the secondary contact may 
form an ineffective seal under working conditions and 
an effective one when starting, so that provision for 
the relief of the trapped liquid is still necessary. 


(To be continued.) 
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GERMAN SCIENTISTS AND TECHNICIANS FOR BRITISH 
InpustRY.—The Board of Trade have announced that it 
has been decided to bring over to this country not more 
than 200 German scientists and technicians to work in a 
purely advisory capacity for a limited period. The object 
of this step is to secure for British industry the best 
industrial intelligence from Germany. Those chosen, all 
of them volunteers, will be research workers of excep- 
tional brilliance or specialists in industrial techniq or 
processes likely to be of great interest and usefulness to 
British manufacturers. The experts will be employed 
by the Government, who will loan them to trade associa- 
tions and research organisations. All inventions or 
discoveries will be used for the benefit of industry as a 
whole. During their stay here, they will be subject to 
the normal security safeguards in force for enemy aliens. 
Before final acceptance; the political background of each 
will be carefully examined. They will pay for their own 
board and lodging, and the Government will grant them 
salaries sufficient to cover this expenditure and the main- 
pane sy of their families in Germany. Normal British 
i e tax will be deducted. The Germans will be 
huts. 





housed, wherever practicable, in hostels and Ni 
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SHIPS AND NAUTICAL APPLIANCES. 

572,874. Remote Recorder for Humidity. Elliott 
Brothers (London), Limited, of Lewisham, and E. F. 
Spanner, of London. (4 Figs) August 30, 1943 —The 
recorder is designed for measuring the dew point and 
humidity of the atmosphere in a confined space such as a 
ship’s hold, and thus to enable close control to be exercised 
over the dew point of the atmosphere in the hold to ensure 
that there is no condensation on the bulkheads or on the 
cargo The casing a contains the element of an electrical 
resistance thermometer, and a “ sock” b encloses the 
operative end of the element and continues as a wick }' 
that passes through the perforated guard c into the dis- 
tilled water tank d. The casing a and sock b are sealed 
into a small closed chamber e having an exhaust pipe f 
and a thin metal disc inlet valve g which normally, under 
gravity, covers the seating forming part of the bottom of 
achamber!. A plug of non-hygroscopic dust-collecting 
material nis provided. The holds of aship are each fitted 
with one of these units, and the units are connected to 
the recorders at remote testing stations. The exhaust 
pipes f are connected to the suction pipe line through 
control cocks at the stations. Normally the pens of all 


b fF 


L \ e 





























the recorders are raised off the charts and the cocks are 
closed. The initial step in making a test is to lower the 
pen on to the drum at a station to trace a short line 
Parallel with the datum line to indicate the dry-bulb 
temperature of the ambient atmosphere in the correspond- 
ing compartment ; the cock is then opened to draw air 
from the compartment through the filter n, past the valve 
disc g and through the chamber e over the wet sock b. 
The evaporation of the water saturating the sock depresses 
the temperature of the casing a and the pen trace falls 
obliquely until the temperature stabilises. At this point, 
the trace turns parallel with the datum line and the test 
is finished. The apparatus can be stowed in a position 
that is accessible only at long intervals of time, say 
every two or three months. Continued service depends 
entirely on the supply of water, and it is one feature of 
the invention that in the apparatus shown, evaporation 
cannot take place except during test, due to the valve g 
and the cocks at each station which positively shut off 
all access of air. The quantity of water evaporated 
during each test is extremely smal. (Sealed.) 


TEXTILE MACHINERY. 


572,182. Lubrication of High-Speed Shafts. Tecalemit, 
Limited, of Brentford, and C. C. S. Le Clair, of Brentford. 
(5 Figs.) November 17, 1943.—In many cases, particu- 
larly in textile machinery, wherein shafting and spindles 
have to rotate at high speeds which makes copious 
lubrication necessary, it is impossible to enclose them to 
prevent mess from exuded oil, and to collect it for re-use. 
At the same time, it is vitally necessary that no exuded 
oil should be thrown about, since it would soil the fabrics 
under manufacture. The object of the invention is to 
provide a means whereby bearings for high-speed spindles 
can be provided with ample lubrication and the exudate 
can be collected and prevented from being thrown about. 
The bearing bushes 2 and 2¢ are housed in the pedestal 3, 
an annular gap being left between their inner ends. An 
annular recess is formed in the pedestal surrounding the 
gap between the bearing bushes, and in it is fitted a 
hollow non-porous carrier 5. Inside the carrier there 
is an annular porous-metal ring 6 which surrounds the 
shaft and is made in segments to facilitate assembly. 
The ring is held in tight contact with the shaft by means 





a. 
of a garter spring The carrier has an inlet orifies in 
which is fitted the end of an oil-supply pipe g. Th 
outer ends of the bearing bushes are flanged, and jn the 
annular spaces between the latter and the ends of the 
bearing pedestal there are similar assemblies of non- 
porous carriers 13, 14 enclosing porous-meta] 
These two carriers are also fitted with oil pipes 19 ang 20. 
The carriers are held against the flanges on the adjacent 





(672.182) ‘ 
bearing bushes by a number of coil springs. Lach of 
the pipes 19 and 20 is connected to a suction pump which 
produces a slight vacuum in the carrier. Oil is fed into 
the central carrier 5 through the oil-inlet pipe 8, and 
passes through the porous-metal ring 6 to the shaft 
along which it travels in both directions throughout the 
length of the bearing. Excess of oil is removed by the 
suction through the two porous rings in the carriers at 
the ends of the bearing bushes, these porous rings acting 
as continuous wipers to collect the exudate and prevent 
it from being thrown about. (Sealed.) 
MISCELLANEOUS. 

572,859. Axial-Flow Compressor. Armstrong Siddeley 
Motors, Limited, of Coventry, F. A. M. Heppner, of Leam- 
ington Spa, and E. Clayton, of Coventry. (7 Figs.) April 
3, 1942.—The compressor is of the contra-rotating type, 
and, in this type, assembly difficulties arise due to the 
centrifugal forces set up in the outer casing which make 
it impossible to split the outer casing in the ordinary way 
to facilitate assembly. Both sets of rotor blades move 
between the outer blades 15 carried on the outer casing. 
This latter is built up of an outer shell 17 and a bearing 
shell 18. At the inlet end 19 of the compressor the two 
shells are flanged and bolted to one another and between 
their ends they are centralised by a spigot flange 20. At 
the outlet end of the compressor the bearing shell 18 
carries dogs 21 which engage corresponding dogs on a 
ring 22 bolted to the outer shell 17. The bearer shell 18 
is formed with elongated slots which accurately fit the 
blade root 24 (see Fig. 2). Each root carries a flange 26, 
only the parallel outer portions 27 of which are machined 























cylindrical to seat in cylindrical grooves formed along the 
internal surface of the outer shell 17. Between the 
flanges 26 and the inner shell 18 are spring washers to 
provide for differential heat exp ion bet the two 
shells. In assembling, the blades are pushed from the 
outside through the slots in the bearer shell 18, and, when 
thus assembled, the outer shell 17 is slid over and the 
parts bolted together As the outer shell is being drawn 
finally into position, the washers in the conical portion of 
the casing are compressed somewhat. The inner rotor 
part 13 is also built up of a main bearer shell having 
elongated slots to receive the rotor-blade roots, the 
flanges being located when the inner shell is placed in 
position and bolted tothe outershell In this case, the 
faces of each flange are machined to seat on corresponding 
faces on the outer and inner shells respectively. The 
inner shell is a thin light-alloy pressing (Accepted 








October 26, 1945.) 
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THE PRACTICAL DEVELOP- 
MENT OF SOIL MECHANICS. 
By R. R. MrnrKin. 


In the last few years a large amount of technical 
literature in text-book and periodical form has been 
ublished on the subject of soil mechanics. The 
greater part of the matter has been of a formidable 
academic character, with here and there quoted 
instances of foundation failures of already existing 
buildings. On the whole, little of civil engineering 
value has been given of the prior use of what is 
known regarding soil mechanics research to recent 
construction. The recurring citation of cases where 
soil mechanics principles have been applied to 
failures is neither more nor less convincing than 
equally successful work carried out on the old 
method of practical experience, which, under the 
description of “ semi-empirical method,” has latterly 
received a qualified approval from Professor 
Terzaghi* ; it is of interest to note that this famous 
exponent of soil mechanics theory is now not so 
critical of past efforts to solve foundation problems, 
which is all to the good. Pure theory and mathe- 
matical argument may assist professional practice 
but never take the place of it successfully. 
What is required from soil mechanics investiga- 
tions is a simple practical lead to the prevention by 
economical means of untoward settlement or founda- 
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of widely varying characteristics in —__ 


excepting the feel. The attempted classifications 
according to grain size to correspond to a certain 
nomenclature are only applicable in certain areas : 
the merging of one material into another prevents 
exact definition. The most convenient classifica- 
tion to the engineer is that requiring the simplest 
apparatus. A most ingenious graph has been 
devised by the U.S. Public Roads Administration, 
as shown in Fig. 1, which assists in identification. 
Parallel with this there is the Bureau of Soils (U.S.A.) 
grain size classification: gravel, 1 mm. to'50 mm. ; 
sand, 50 microns to 1,000 microns ; silt, 5 microns 
to 50 microns ; and clay, below 5 microns. 

Enough has been said about the method and pre- 
cautions required to obtain an undisturbed sample 
of soil for test purposes, so that there is little need 
to enlarge upon them here, excepting to emphasise 
that boring and sampling should not be stopped in 


| depth at less than 1} times the width of the building. 


The observed behaviour of a clay supporting a small 
building near to a proposed site is not indicative of 
the behaviour of a larger building, even if the area 
loading is similar: the larger building will have the 
greater settlement. Further, a building founded 
on clay overlying a rock layer at a depth of between 
a quarter to half the building width imposes 60 per 
cent. greater shear stress on the clay than it would 
if the clay bed extended to 1} times the building 
width and beyond. Naturally, one does not bore 


Fig. 2. 








tion failuc:. Whether the theories which answer | 


the questions are based on behaviour or mechanics | 
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| through the rock for ordinary building purposes. 
A point to note regarding sample- taking i is to ensure 


of particles, or large masses, will not disturb the | | that the degree of compactness is recorded of the 


engineer providing they are readily applicable to 
his problem. His troubles are not concerned with 
elastic, homogeneous and isotropic material of 
infinite extent but with a variable heterogeneous 
material subject to fluctuating physical conditions. 
Generally, sites for works are selected by an owner 
for economic reasons and he cannot be expected to 
appreciate the complexities presented by the unpre- 
dictable behaviour of particles of material maybe 
100 ft. below the surface of the ground, to all appear- 
ances excellent, where he proposes to build. It 
follows that the engineer who seeks to convince his 
client that deep investigation of the sub-soil is 
necessary must have simple definite lines of argu- 
ment and economical means at his disposal to sup- 
port the plans he proposes to adopt for the founda- 
tions. It may be that greater economies can be 
achieved by making provision for an appreciable 
uniform settlement than by an attempt to provide 
foundations to reduce the settlement to a minimum. 
The soil mechanics theories and research already 
established provide us with adequate machinery for 
this purpose. Considering the subject from the 
engineering angle, the author submits the following 
brief and simplified summary of the most useful of 
soil mechanics principles. 

In the first place, it must not be assumed that the 
subject is more than a scientific method to approxi- 
mate the stability value of soils under load: even 
a definite and comprehensive classification of soils 
has so far eluded the research workers. What we 
know as — tes serine an extensive ? group of soils 


*«Ends and Means in Soil Mechanics,“ oy Karl 
Terzaghi, December, 1944. 





granular material passed through from which no 
undisturbed samples can be taken. A loose sand 
layer or pocket may cause much trouble, particu- 
larly if piles are to be driven into it. 

It is not unknown for a belt of sand to be entered 
on boring sheets as quicksand and subsequently to 
be found to be excellent foundation material of high 
bearing capacity. The explanation seems to be 
that the hydrostatic uplift caused by drainage during 
boring operations in a dry hole misled the engineer 
in charge. The smallest quantity of water flowing 
upward will give a quicksand effect. It follows that 
it is of advantage to keep the hole filled with water 
to ensure a stabilised bottom. It is not difficult to 
verify the degree of compactness of a sand bed if, 
during the driving of the outer casing of the bore- 
hole, the number of blows required to sink the casing 
each unit of depth is recorded. 

It sometimes happens that a sand layer in which 
it is proposed to rest the shoes of the piles shows, 
after a few piles are driven, a less resistance than 
is required to support the load. This is probably 
caused by the loose disposition of the sand grains. 
To remedy the defect it has been found that a 
bulb cast on the pile just above the shoe will shake 
down the sand grains into a compact and good load- 
bearing mass. 

The most informative of clay sample tests is that 
known as the “ Atterberg limits.” The liquid limit, 
L,, denotes the water content (expressed as a 
percentage of the dry weight of the sample) at 
which two sections of a pat of clay having the 
dimensions shown in Fig. 2 barely touch each other 
and do not flow together when the pan is gently 
struck about 15 to 20 times by the palm of the hand. 
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There is a ia apparatus obtainable for this 
test, in which the pan is tapped on a table by a cam 
operated by hand. The plastic limit, P,, is the 
water content (expressed as a percentage of the 
dry weight) at which the clay crumbles when 
threads of it, 4-in. in diameter, are rolled between 
the palms or over a sheet of blotting paper. Pro- 
fessor Terzaghi adds another limit, the sticky limit, 
which is the lowest water content (percentage dry 
weight) at which the clay still sticks to a metal 
spatula. 

The difference between the liquid and the plastic 
limits (L,, — P,,) is the plasticity index L,,, and is 
the measure of the range of the plastic state. It is 
usually given as a simple number. The compressi- 
bility of clay soils increases proportionately to the 
increase of the liquid limit ; the liquid limit increases 
with decreasing grain size. The natural water 
content (e as a percentage of the dry 
weight) relative to the boundary values of the 
plastic range provides a ready means of identifying 
the clay sample with other clays of proved load- 
bearing-values. Where the natural water content 
is close to the liquid limit, the ground is usually 
soft and of poor bearing quality. The sticky limit 
is of use in the tests of material for embankments 
or roads. Where the sticky limit is well below the 
liquid limit, the material is likely to prove unstable, 
but where values are above the liquid limit the 
material should be stable. Plastic flow indicates 
a continuous deformation under a constant stress. 
The plasticity index I,, for sandy clays is less than 
5; for ordinary plastic clays 15 and over ; for very 
plastic clays 35 and over; for sand almost zero ; 
London clay ranges from 45 to 49. 

Before the settlement of a structure can take 
place there must be deformation of the sub-founda- 
tions. This may result from a volume change or a 
distortion by shear of the subsoil. The volume 
change takes place in the squeezing of the contained 
water from the pores of the clay and, in consequence 
of the impervious nature of the material, the action 
will take place gradually over some lengthy period. 
In soil mechanics, this action is termed consolidation 
and an approximation of the amount of the volume 
change and the time taken to attain it can be 
computed on the basis of the theory expounded by 
Terzaghi and others. 

The progress of distortion by shear, or change of 
shape, is not so readily computed, and we can 
only assess the ultimate resistance of a soil, that is, 
the approximate stress at which failure is to be 
expected. The shear distortion takes place quickly 
or slowly, depending upon the magnitude of the 
stresses and the resistance to shear of the material, 
and is evidenced by a slide or rupture of the material. 

To test a soil sample for shear resistance, the direct 
shear tests and the cylinder or triaxial compressior. 
tests are usually employed in a laboratory, but for 
general engineering purposes elaborate laboratory 
mechanisms give a precision that is unwarranted 
for the job. Simple and direct means or measures 
to get reliable data in the field make more appeal 
to most engineers. The shearing strength of clay 
can be readily carried out in any locality by the 
simple “squeeze” test developed by Jurgenson. 
A sample slab of clay 2a thick, with sides b x 2Lis 
placed between two rigid plates, as in Fig. 3. Each 
top and bottom plate carries a series of small 
projecting teeth, 2 mm. long, to hold the surfaces 
of the sample. The two long sides of the compart- 
ment should be glass-lined to reduce friction and 
prevent drainage, and the shorter sides are left open 
and unrestrained. The load P is applied to the top 
plate until a plastic flow takes place, bulging the 
material out at the open ends. Then the shearing 
strength of the clay is 

pin Pa 

— bL a +ay 

The test must be carried out quickly, in a few 
minutes, to eliminate complications from consolida- 
tion of the material. The samples are usually 
3 in. to 4 in. long, 2 in. to 3 in. wide, and in. thick. 
A number of samples should be tested and the 
average result taken. 

Another test of a yet simpler character is that 
adopted by American railroad engineers, in which a 
polished steel ball 1 in. diameter, weighing 0-63 Ib., 
isused. The ballis dropped from a height of 24 in. 
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Fig.4. | SHEAR STRESS TRIANGULAR LOAD 





(s722.8) 


on to a 1}-in. thick sample of clay. The width w, in 
inches, of the resultant impression at the surface of 
the sample is measured. Then the shearing strength 
of the sample is s = (6,560 — 4,420 w) Ib. per square 
inch, and the angle of internal friction ¢ = (34-85 — 
26-65 w) deg. Since the constants in the above 
expressions are based upon experience of regional 
clays, it is advisable to check them for other 
localities. If greater precision is required than is 

. tobee from the above two tests, then samples 
of clay will have to be sent to a laboratory to be 
dealt with by special apparatus. Laboratory tests 
may take two to three weeks. 

Various well-known authorities from the time of 
Boussinesq have given mathematical solutions of 
the difficult problems of stress distribution in soils 
under load. The basic assumption is that the soils 
are elastic, homogeneous, isotropic, and of infinite 
extent, that is, ideal soils. In small-scale experi- 
ments, the results agree very closely to theory. 
Providing we do not forget that these solutions 
applied to the engineer’s problems are approximate 
and not definite, we can utilise them with the 
confidence that they represent a close relative 
picture of the phenomena. 

For a triangular load on the surface of the ground, 
such as an embankment, the figures on the grid to 
the right of Fig. 4 show, in terms of p, the value 
of the shear stresses at the respective points of 
intersection. For instance, at S the intensity of 
the stress is 0-14p, where p is the maximum 
ordinate of the load diagram. For example, an 
earth embankment 50 ft. high and 100 ft. base of 
soil of 100 Ib. per cubic foot, p = 50 x 100 = 
5,000 Ib. per square foot. Therefore, the intensity 
of shear stress at S is 0-14 x 5,000 = 700 Ib. per 
square foot. To the left of Fig. 4, the figures at the 
grid intersections show the actual intensities of 
shear stress at the respective points. It will be 
observed that the maximum intensity of shear 


takes place on the centre line at a point 7 below the 


surface, that is, 25 ft. down, and is 0-256 x 5,000 = 
1,280 lb. per square foot. From a test of a sample 
of the ground at that depth, it is found that it has 
a shear resistance of 1,180 Ib. per square foot. 
Then it is evident that, in the area of the section 
bounded by a shear stress intensity of 1,180 lb., 
shown hatched in Fig. 4, the ground is overstressed 
and will therefore become plastic. It will be 
appreciated that the extra load which the hatched 
area cannot take will be transmitted to the ground 
outside of the boundary stress of 1,180 lb. per 
square foot, thus further increasing the range of 
the critical zone. The overstressed zone is about 
25 per cent. of the width of the embankment and 
the maximum overload is less than 10 per cent., 
so that no danger of a slide need be apprehended. 
For terrace loading, Fig. 5 shows the distribution 
of maximum shear stresses in the ground below 
the base of the terrace due to its own weight, and 
is in terms of p. The grid intersections are spaced 
in quarters of the horizontal projection of the 


slope, that is, . squares, Given a height of bank of 
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foot, then at a point S the intensity of shear stress is 
0-245 x 40 x 100 = 980 Ib. per square foot, where 
p = 4,000 lb. per square foot. If, however, the 
terrace represented the bank of a river or lake, the 
immersed value of the material would have to 
be used for p. If this immersed value is 2,800 lb. 
per square foot on base line, then the shear intensity 
at s is 700 lb. per square foot. For example, say 
the dotted lines in Fig. 5 represent an octagonal 
base for a river-side crane, 40 ft. across and sup- 
ported on piles uniformly spaced. The maximum 
load is 2-5 tons per foot uniformly distri- 
buted. Then the shear stresses below the edges, 
AB, Fig. 6, are, 

at zero depth 0-318 p, = 1,780 Ib. per square foot. 

10 ft. ,, 0-28p, =1, ve ée 
20 ft. ,, O-20p, = 1,120 * ” 

The shear stresses at the edge A, due to the ground 
of terrace only (Fig. 5) are 

at zero depth = 0. 

10 ft. ,, = 0-08 x p = 220)b. per square foot 
20ft. ,, =O0-12p = 336 Fn = 
Then the sum of these values will give the total 

shear stress at the respective points : 


at the base =1,730+0 =1,780 » per square 
‘oot. 

” 10 ft. depth = 1,580 + 220 = 1,800 ” ” 

” . ~~ 1,120 sf 336 = 1,456 ” ” 
From a test of the sandy clay on which the base is 
sited, it is found that the cohesion value C = 500 Ib. 
per square foot, and the angle of friction is ¢ = 
30 deg. Then the shearing strength of the clay is 
8=C-+ p, tan ¢, where p,= wh, the overburden 
at the considered point. 

Then at the edge A, p, 
” 10 ft. depth ’ ” ” 
” 20 ft. ”? 3,100 ” Led 


from which the shearing strengths of the ground at 
the respective depths are 1,510 lb., 1,880 lb., and 
2,300 Ib. per square foot. Comparing these values 


1,750 lb. per square foot. 
400 





40 ft. and 6 = 120 ft., with soil at 100 Ib. per cubic 


with the intensities of shear stress, it will be seen that 
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Fig. 6. SHEAR STRESS CIRCULAR FOOTING 
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up to about 10 ft. depth the ground is overstressed. 
In the above it has been assumed that the driving 
of the piles has not destroyed the cohesion, which is 
a high percentage (30 per cent.) of the total strength. 
It will be appreciated that any remoulding effect 
lessening the strength value of the soil will worsen 
the position. The practical conclusion is that the 
toes of the piles should be driven farther into the 
ground. If the piles are increased in length by 
12 ft., it will be found that the considerable difference 
of shear stress and shear strength of the ground in 
the first 10 ft. below the shoes will be more or less 
eliminated, so that the danger of the formation of a 
plastic zone is avoided, even should some loss of 
cohesion occur. 

The intensity of loading transmitted by a footing 
near the surface of a clay to cause it to fail by shear 
of the subsoil has been investigated by Fellenius, 
Krey, and Jurgenson, and it is found that the 
results give values of five to six times the shear 
strength of the clay. Jurgenson’s adaptation of 
Prandtl’s analysis gives 5-14 s, where s is the shear 
strength. Thus given a footing resting on or near 
Prandtl’s analysis gives 5-148, where s is the shear 
strength of the clay is 1,000 lb. per square foot, it 
would require 5,140 Ib. per sq. foot load to cause the 
subsoil to fail by shear. This does not mean that 
the footing can be loaded up to just under this 
value ; in fact, the footing load should not exceed 
that value which will cause the clay to become 
plastic, in other words, the load should not be 
greater than will cause a shear stress of greater 
amount than the virtual shearing strength. 

It has been stated already that settlement will 
occur where there is a volume change in the strata, 
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maybe deep lying, due to the decrease of void space | 
and the squeezing out of contained water ; in other 

words the consolidation of the stressed ground. It 

will be appreciated that the amount of settlement or 

degree of consolidation will depend upon the 
intensities of the vertical pressures and that there 
will be stabilisation when the material has reached 
a degree of consolidation requiring an intensity of 
vertical pressure equal to the sum total of the active 
overburden. To evaluate the distribution of the 
vertical pressure due to the load, recourse is had to 
the work of several well-known mathematicians such 
as Boussinesq, Carothers and Hall. The analysis 
is difficult and needless for our purpose, as compre- 
hensive tables and diagrams have been published 
setting forth the results. The vertical pressure dis- 
tribution for a long strip is shown in Fig. 7, opposite, 
where the bulbous curves represent the trace of equal 
pressure for the values stated in terms of p, the 
vertical ordinate of the load diagram. The grid 
spacing is 6/4 sides, where b = width of base. The 
stresses on the horizontal planes at the various 
depths are also shown. From these it will be seen 
that not only do the maximum intensities decrease 
with depth but the active stress is spread out over a 
greater width of ground. At a depth equal to 
1} times the width of footing, the maximum inten- 
sity is reduced to approximately 0-4. It will 
therefore be appreciated that the subsoil should be 
proved to this depth at least. 

The three most applicable forms of loading are : 
the long strip, the circular and the triangular ; for 
simplicity a square form is usually assumed as 
circular, the error involved being negligible for 
engineering purposes. A simple approximation to 
the loadings on any horizontal plane under a stressed 
area is shown in Fig. 8, opposite, where a total load 
W is uniformly applied on the area ab. This is 
transmitted to lower areas everywhere contained in 
& pyramidal form where the side angles to the verti- 
cal are 26 deg. 30 min.—or a slope of 1 : 2, so that on 
any horizontal plane at a depth Z the sides of the 
affected areas become (a + z) and (b + z) and con- 
sequently the pressure on the plane becomes 

WwW , pis, . 
Grape ya uniformly distributed. The maxi 
mum stress is taken as 1} times the uniform stress. 

Failing the use of tables, the author submits the 
following as a close approximation to the vertical 
stresses on any horizontal plane for the three typical 
forms of loading. To compute the maximum 
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vertical stress n, on the centre line of load (see Fig 9, 
on the opposite page). 
For long strip 


1 
n, = (ay) + 0-062) p . 
for triangular load 


1 


for circular load 


alien (#73) — 0-2 z) pp. (3) 


where Z = depth below base in terms of width 6, 
h 


(2) 


For example, if b = 80 ft., h = 20 ft., then Z = }, 
and for triangular load 


1 
"= ((arzi) -°)* 
= 0-693 p. 

Long Strip.—To complete the vertical pressure 
diagram for any horizontal plane compute the 
maximum stress n, on centre line, as above. Set 
up this value on respective point as ordinate of 
vertical stress. Where a diagonal from edge of base 
set off at slope of 1:1 cuts the horizontal plane, 
mark off a vertical ordinate equal to 0-07 p which is 
the approximate vertical pressure at that point. 
Draw a parabolic curve through these ordinates ; 
then any ordinate between the curve and the 
horizontal will give the intensity of vertical stress 
at the respective point. See Fig. 10. 

Triangular Load.—The same procedure is used 
making the slope of the diagonal boundary line for 
vertical pressure of 0-07 p, 1:2. See Fig. 11. 

Circular Load.—The boundary line is vertical and 
is at b/3 beyond the edges of the load, as shown in 
Fig. 12, for vertical pressure of 0-07 p. 

The location of a clay layer relative to the pro- 
posed foundations can be plotted from the boring 
sheets. The level,of the water table should also be 
marked. Then by the above methods the vertical 
stress at the surface of the clay bed can be computed 
and a stress diagram drawn. Generally speaking, 
for the more common buildings the maximum 
vertical stress at the centre line can be taken as 
uniform over the downward projected width of 
building, but for long buildings with wings normal 
to main structure it is advisable to take exact 
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values, as the affected stratum will in all likelihood 
lie at a slope to the base of foundations. The clay 
bed may also vary in thickness and tend to cause 
differential settlement. 

The undisturbed samples of clay extracted for 
test will be dealt with in some apparatus following 
the principles laid down by Terzaghi. Apparatus 
for this purpose is at present mostly confined to 
college laboratories, but it is possible to fit out a 
motor truck with all necessary equipment. In the 
simple field apparatus supplied for this purpose, the 
test pressures are applied in definite increments 
until complete consolidation is reached for each 
increment, as indicated by the dials. After a 
succession of increments of load, maybe 4 to 6, 
from zero to about 4 tons per square foot, the 
final pressure is released and the expansion of 
the sample back to zero pressure recorded. Each 
load increment may take 2 to 3 days to complete. 
The dial readings are plotted and curves, as shown 
in Fig. 13, are obtained : the one giving the relation 
between the void ratios and the pressure during 
compression and expansion, and the other the 
degree (percentage) of consolidation against square 
root of time. From the former we can trace the 
shrinkage under load, and from the latter we can 
arrive at the coefficient of consolidation or the time 
rate of shrinkage under the respective loads. The 
mathematical. expression is 


P=2 

Vt ad? 
where » = degree of consolidation, ¢ = time, C = 
coefficient of consolidation, and d = drainage path. 
From this expression, we can arrive at the value of 
the coefficient of consolidation C. The drainage 
path is half the thickness of sample = 0-63 cm., 
and the lower diagramin Fig. 13 will give the value of 


Je where the extension (shown dotted) of the upper 


. (4) 


portion of the curve cuts the axis at unity value of 
consolidation, that is 

1 

ae 


baad 


Therefore 
a 0-63? 
4° 9 
= 0-00383 sq. cm. per minute. 
To illustrate the practical use of the above opera- 
tions, let us consider a building which imposes a 
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uniform load of 2-5 tons per square foot at founda- 
tion level on subsoil as shown in Fig. 14, page 315. 
The tests on clay samples 1-26 cm. (0-495 in.) thick 
give mean curves of consolidation as in Fig. 13. The 
water table level is 12 ft. below base. The weight 
of the sand and gravel overburden is 110 lb. per 
cubic foot when dry and 70 Ib. per cubic foot when 
immersed. 

Overburden pressure on clay layer = 12 x 110 + 
32 x 70 = 1-58 tons per square foot. Vertical 
pressure at surface of clay bed due to the structure 


from equation (1) is (2 sas = = 0-8) 


l 
= a . . 9. 
nz = (Garg +0-% x0 8) 2-5 


= 1-64 tons per square foot. 


The total vertical pressure at surface of clay = 
1-58 + 1-64 = 3-2 tons per square foot From 
the consolidation curves, Fig. 13, the V.R. of clay 
at the overburden pressure of 1-58 tons per square 
foot is 1-29, and for the total vertical pressure of 
3-2 tons per square foot the V.R. is 1-14. 

As the original thickness of clay bed is 12 ft. and 
has a V.R. of 1-29, the reduced thickness of the 
solid material is 

12 

1 + 1-29 

But at a pressure of 3-2 tons per square foot and 

V.R. of 1-14, the thickness of the bed would become 

5-26 (1 + 1-14) = 11-2 ft., 

so that the probable settlement of the base of 

foundation is (12 — 11-2) =0-8 ft. = 9} in. at 

the centre of building. The time relation between 

the intervals of consolidation is usually expressed as 

Ct 

T no meet 

where C = coefficient of consolidation, ¢ = time 

interval, h, = drainage path, and T = dimensionless 

time factor which is a constant for the respective 
degree of consolidation. 

The expression (5) is equally applicable to any 
thickness of material, in the laboratory or in the 
field, and if the degree of consolidation is the same 
in both cases, we haye the relation 

t, hi 

t, A?’ ; 
where t, ?, = the respective time taken to reach a 
given degree of consolidation, and h, h, = the thick- 
ness of the compared specimens, a laboratory sample 
and the natural clay bed. 

Hence, if it takes 200 minutes in the machine to 
bring sample to the consolidation required by a 
stress of 3-2 tons per square foot, it will take ¢, 
minutes in the field to consolidate the clay layer 
to the stabilised settlement under 3-2 tons per 
square foot. 


= §-26 ft. 


(5) 


h3 12 200 mi 
ty = he ty => (0-041)? x min. 

= 32-6 years. 
Ina similar manner, the progress of the consolidation 
may be tabulated from year to year over the whole 
of this period, so that at any time the settlement 
may be predicted. 

Thus it will be appreciated that there is a soil 
mechanics mechanism which is most helpful to the 
foundation engineer, and the more frequent the use 
of these methods in the field the simpler the subject 
will become, providing engineers pool their data. 
While the outline given above deals with clay soils 
it is not strictly limited thereto. It is often mis- 
takenly said that sand is incompressible ; neverthe- 
less, it sometimes happens that appreciable settle- 
ment takes place on certain natural sand layers. 
This is due to the grain size, shape and disposition 
of grains one with the other. Therefore it is impera- 
tive to test the density of granular soils in their 
natural beds by careful boring methods. Many 
engineers have experienced diversified characteristics 
of sand beds when pile driving ; in some, the piles 
enter easily and in others they will not penetrate 
without damage unless a water jet is used. The 
careful recording of field results and subsequent 
checking against soil mechanics principles will even- 
tually establish definite methods of design for the 
various classes of soil. 
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Arch Design Simplified. By W. A. FAIRAURST, 
M.1.Struct.E. Concrete Publications, Limited, 14, 
Dartmouth-street, London,8.W.1. [Price 12s. 0d. net.) 

Untit the Nineteenth Century, the masonry arch 

was the traditional method of bridge building, but, 

with the evolution of iron and steel, it was super- 
seded to a large extent by the solid-web and trussed- 
girder types of bridges. Aesthetically, however, the 
arch maintained its appeal, and the advent of 
reinforced-concrete construction made _ possible 
further developments which were quickly recognised 
and put to practical use by engineers. In later 
years, from considerations of both economy and 
appearance, the arch has regained much of its 
former popularity and the potentialities of the 
modern forms have yet to be fully explored. 
Hitherto, the design of a _reinforced-concrete 
fixed-ended arch has usually been carried out by 

a process of trial and error, involving several sets 

of calculations, and, therefore, a very considerable 

amount of work. The object of the book under 
review is to present a simple practical method of 

obtaining economical fixed arch designs with a 

minimum of calculation. The work is divided into 

four parts, of which Part I deals with the con- 
siderations governing the choice of the arch curve 
and Part IV with the theory and derivation of 
formule. These two sections cover the general 
principles, and the practical design tables, charts 
and examples have been segregated wisely in Parts 
Il and III, which together present in concise form 
all the data necessary to arrive at complete econo- 
mical designs by one series of progressive computa- 
tions. In all, 33 tables of coefficients are given for 
determining (i) the dimensions of the economical 
arch curve for a given rise, span and loading ; (ii) the 
horizontal thrusts and vertical reactions for dead 
load plus half the distributed live load; (iii) the 
shear at the crown, the horizontal thrusts and the 
bending moments at the crown, quarter points and 
springing for distributed and point loading in any 
position; and (iv) the horizontal thrusts and the 
crown moments for temperature and arch shortening 
effects. The use of the tables is illustrated by worked 
examples of symmetrical filled and open spandril 
arch bridges, complete with fully detailed drawings 
and bending schedules ; and the degree of accuracy 
of the simplified design coefficients is checked by 
the summation method. Calculations for fixed 
arch and similar structures are less tedious and 
difficult if carried out in as systematical a manner 
as possible, and a special chart has been evolved 
and employed in the examples in this book. The 
general form is given, with the appropriate formulz 
inserted, and should be useful to practical engineers 
for reference when preparing their own designs. 
Mr. Fairhurst is well known as an authority on 
the practical design and construction of arch bridges, 
and we recollect that his entry was placed second 
in a recent Irish competition. His simplified 
method is based on the proviso that the most 
economical arch curve is the one in which the axis 
coincides with the centre of pressure for dead load 
plus half the live load, thereby eliminating the 
bending moments due to such loading. The com- 
parative accuracy obtained from the method is 
very fairly stated, and there is little doubt that 

Mr. Fairhurst’s estimate of 70 per cent. saving in 

time, gained by using his design tables and charts, 

is conservative. 


A Manual of Time and Motion Study. By JOHN W. 
HENDRY. Sir Isaac Pitman and Soas, Limited, Pitman 
House, Parker-street, London, W.C.2. [Price 12s. 6d. 
net.] 

Tuts is another new book on time and motion study, 

and one which can be thoroughly recommended to 

those who require a convenient summary of accepted 
practice. It breaks no new ground, as did Professor 


Meyenberg’s recent book, reviewed on page 323 
of our 160th volume (1945), and makes no attempt at 
a detailed study of machine times, though the author 
says that here time study can perhaps give its great- 
est assistance because forecasting is reduced to a 





mathematical formula. 


This more precise, yet more 
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complex, branch of time study is not yet establisheq 
practice, however, and Mr. Hendry devotes his 
space rather to a well-balanced account of all that 
the time and motion study engineer should know to 
fulfil the present-day requirements expected of him, 

There is, for instance, at the outset a brief hy 
excellent account of the three most generally useg 
“incentive” bonus schemes, attention being 
directed to the differences in their effects on the 
employee’s reward, with a clear explanation as to 
why the system of standard times requires greater 
accuracy of time study. Another important prac. 
tical point is that the author makes a clear distine. 
tion between allowable and non-allowable extra 
operations, and suggests that the allowance to cover 
minor inefficiencies should not be more than 2} per 
cent. to 4 per cent. if time study is carried out 
efficiently. The advantages of individual rates as 
an incentive as compared with group rates are 
stressed, but it is made clear that they are dependent 
on the efficiency of the time-study department. 
Considerable attention is paid to the selection and 
training of time-study personnel and there is an 
interesting chapter on the use of the cine-camera in 
time-study work, before the author passes on to the 
subject of motion study, which, as is more or less 
inevitable, is dealt with mainly by examples and 
general suggestions. Finally, Mr. Hendry comes 
back to time study in setting out what should be the 
ultimate objective of all time-study departments, 
the building up of a library of “ synthetic ” rates, 
which not only economises the work, but serves the 
no less important end of a continuous check on its 
accuracy. 


Optical Instruments in Engineering. By SIDNEY H. 
HEMSLEY, B.Sc. Paul Elek (Publishers), Limited, 
Diamond House, 36-38, Hatton-garden, London, E.C.1, 


[Price, 7s. 6d. net.] 


THE value of optical methods for precise measure- 
ment has been widely recognised for many years, 
but a concise survey of the construction, function and 
methods of operating the optical instruments nowa- 
days available to mechanical engineers is not easily 
acquired from advanced text-books on metrology 
nor condensed from a multiplicity of manufacturers’ 
publications. Mr. Hemsley’s book endeavours to 
present, for the use of students and workshop prac- 
titioners, a compact study of the whole subject, 
ranging from the theory underlying the applications 
of systems incorporating lenses, reflectors and 
prisms, up to the ultra-optical principle of the elec- 
tron microscope. Brief descriptions are given of a 
number of the more important measuring instru- 
ments based on optical devices, typical for the most 
part of what are to be found in the tool-room, 
metrological laboratory or inspection department of 
any well-equipped mechanical engineering factory 
turning out precise work, but exemplifying also a 
few types of surveying apparatus. The author dis- 
tinguishes, perhaps not altogether warrantably, 
between the instruments used in engineering and 
those used in fine measurement, but otherwise 
divides his text evenly between the determination of 
direction and that of length. The value of an 
elementary treatment of some applications of 
optical interference would have been enhanced by 
some reference to optical methods of assessing sur- 
face finish. While outlining the construction and 
scope of representative workshop instruments, Mr. 
Hemsley makes no attempt to explain their detailed 
use and manipulation, and engineers with experience 
of optical principles applied to metrology will 
probably feel that his work is neither constructive 
nor critical enough to contribute usefully to the 
advancement of existing practice. On the other 
hand, the mere compilation of material from a 
variety of sources may be not without value as an 
introduction to a subject which is likely to develop 
extensively in the future. 





POWER EQUIPMENT FOR RApDIO.—A catalogue recently 
issued by Messrs. Electro-Dynamic Company, Limited. 
St. Mary Cray, Kent, deals with power plant for radio 
and other electronic apparatus. Rotary converters for 
yachts, television and showrooms are included for 
outputs up to about 2 kW, as well as petrol-engine 
driven alternators for outputs up to 1-25 kW and rotary 
transformers with outputs up to 200 watts. 
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RADIOLOCATION AND 
CO-ORDINATED EFFORT. 


In a letter to the Spectator, Professor E. W. Mar- 
chant recently pointed out that, although Britain 
had made many fundamental scientific discoveries, 
failure in the past to encourage a study of the 
application of these discoveries had led to her having 
been outstripped in their practical employment. 
This charge has, of course, often been made; and 
stated in such general terms is difficult to refute. 
It falls into tk» same category as the frequently laid 
indictment that this country’s inability to secure 
a fair share of foreign trade is due to reluctance 
to meet prospective customers’ wishes, and even to 
print catalogues, or state dimensions and prices, 
in units in which they can be understood by those 
for whom they are intended. Nevertheless, it may 
be doubted whether a careful statistical examination 
of these charges would not show that, on the balance, 
the British trader’s neglect of his own best interests 
was less than is generally supposed. 

Instead of making such an investigation, however, 
we may draw attention, also in general terms, to the 
progress which we have made in one field of applied 
electrical science during the past six years; and 
thus endeavour to show that, in this field at least, 
we have played our full part, judged from the points 
of view both of disco and application. Last 
week, the Institution of ical ineers ofgan- 
ised a Convention of Radiolocation, which sat for 
three full days, in addition to an inaugural evening 
meeting. The object of this gathering was to tell a 
complete story of the birth and development of a 
new departure in radio art by lifting the iron curtain, 
which had perforce prevented the publication of 
much interesting matter during the war. In pur- 
suance of this object, workers from all branches of 
the radio and electrical field, including Government 
research establishments and industry, were invited 
to make contributions. The result of this invitation 
was that over 150 papers were received, a fact) which 
not only is a measure of the large amount of detailed 
work that has been carried out, but also of the 
interest that is taken in the subject. Naturally so 
large a number of papers could not be dealt with 
in toto at any Convention which lasted a reasonable 
time. It was, therefore, decided to prepare a num- 
ber of “integrating ’’ papers under half-a-dozen 
broad headings, and to summarise the progress made 
in these and in a smaller number of short lectures 
of a general character. In this way it was hoped to 
secure an ordered and balanced release of much 
significant material and thus to provide a record of 
an important scientific and technical development. 

During the past six years, however, restrictions 
have not only hampered the publication of scientific 
material on security grounds, but the production of 
technical journals owing to paper rationing. This 
rationing, though mitigated, is still in force. It is 
therefore impossible for ENGINEERING, or its con- 
temporaries, to deal at length with such a mass of 
material as is offered by the Convention. In any 
event, we should have been inhibited to some 
extent from doing so owing to its highly specialist 
character. That we appreciate its value, however, 
is shown by the space we are devoting to the general 
proceedings and by the further space we hope to 
allocate at a later date to some of the individual 
papers. A main reason for the adoption of this 
policy lies less in the opportunity it gives to record 
the achievements obtained in the field of radioloca- 
tion in a comparatively short time than to empha- 
sise the means by which those results were attained. 
As Sir Robert Watson-Watt rightly said in the 
lecture which opened the Convention, ‘‘ Radio- 
location grew, as all good engineering grows, from 
the application to the user need of a system em- 
bodying contributions from a wide background 
field of knowledge and technique.” He pointed 
out, Faraday, Clerk Maxwell and Hertz were among 
the true begetters of radiolocation, as of so much 
else in applied electrical science, while the practical 
successes that have been based on their theories 
are due to numerous workers, some of whose names 
are known while those of many others must remain 
unsung. In fact, the progress in radiolocation forms 
an outstanding example of that team work by which 
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alone can real advances be expected to take place 
under present conditions. To follow Sir Robert 
again, radiolocation may be described as a tree, 
which draws its sustenance from three vital media : 
fundamental scientific research, the British radio 
industry, with its special expert knowledge of tele- 
vision and the operational needs of the Royal Air 
Force. The nutriment which every branch of this 
tree extracted was a product of the essential unity 
of the organism, and this organism, in turn, made a 
return contribution to the productivity of the basic 
media in which it is so firmly rooted. 

To lay some stress on this point is to do more than 
merely to pay lip service to the mutual inter- 
relationship between pure and applied science. 
It is true that the application of scientific principles 
to practical uses, of which radiolocation is only 
one example, did much to contribute to the victory 
of our military forces. For instance, the experience 
of night-fighter interception in early 1941 showed 
that a radar-equipped aeroplane was in almost all 
conditions more effective than five machines not so 
equipped. In conditions which were unfavourable, 
but frequently occurring, one radar night fighter 
was worth fifty non-radar fighters. In really dark 
conditions, a non-radar fighter was virtually useless, 
while the radar-equipped fighter retained about 
15 per cent. of its full effectiveness. Other illus- 
trations could be given of the outstanding usefulness 
of this form of communication in sea, land and air 
combat, but this is unnecessary. It is satisfactory, 
however, to be able to record that in this field 
Britain was definitely superior to the enemy. 
Nevertheless, the outstanding feature of all this in- 
formation is the proof it provides of the value of 
co-ordinated effort in scientific and technical work ; 
the scientist supplying the raw material of know- 
ledge, the manufacturer applying that knowledge to 
production, and the user playing the no less valuable 
role of testing out the results and providing the prac- 
tical experience of the lines along which further pro- 
gress may be made. It is greatly to be hoped that 
the essential utility of this teamwork will be gener- 
ally recognised ; and that the lesson thus learned 
will be applied to the solution of our numerous peace- 
time problems, not only in this but in other fields. 

This is the more necessary since, although a good 
deal of the work done during the past six years in 
the radiolocation field will assist in increasing the 
safety of air and sea transport—as witness the 
part played by it in the combined naval and aerial 
manceuvres conducted in the Atlantic at the end 
of last week— its contribution to other radio develop- 
ments may not be so great as is often supposed. 
For instance, as pointed out in one of the papers 
read before the Convention, the demands made on 
cathode-ray tubes for radar applications are rather 
different from those imposed by television. Much 
of the research effort on this type of apparatus 
during the war, therefore, has been expended on 
projects which may find little outlet under peace- 
time conditions. This does not mean, of course, that 
the rest of what has been done will be useless, but 
it does indicate that a careful examination of the 
results from a new point of view will be necessary ; 
and that it may not be possible to apply them to 
future requirements without adaptation. 

Nevertheless, it may be said that from the 
scientific and technical point of view, the Conven- 
tion has attained its object. Another of the aims 
envisaged by the promoters, however, was to 
attract the interest of the general public to what has 
been done. In this aim, unfortunately, they must 
be admitted to have failed. Shortage of space 
may be a partial, but it cannot be a complete, 
excuse for the fact that the daily papers, with a 
few exceptions, either ignored the event altogether 
or dealt with the proceedings so briefly as to mini- 
mise its true significance. As far as we have been 
able to ascertain, the weekly journals, even those 
which flatter themselves that they appeal to the 
intellect, exercised a still more complete boycott. 
An opportunity of acquainting the public with an 
outstanding British achievement at a time when such 
encouragement would be valuable has therefore 
been missed. This failure, it would seem, can 
only be ascribed to the fact that the lay Press do 
not fully realise the importance of the results that 
have been attained. 





FLAMEPROOF SWITCHGEAR FOR 
MINES. 


THE latest type of flameproof mining switchgear, 
which is being manufactured by the British Thomson- 
Houston Company, Limited, Rugby, not only complies 
with the current British Standard Specification (No. 
229-1940), but, it is claimed, embodies a number 
of features whcih provide increased reliability and 
better facilities for maintenance. Before describing 
this equipment in detail, it may be recalled that the 
Royal Commission which, as a result of the Gresford 
Pit disaster in 1934, was appointed to inquire into 
the question of safety in mines made a number of 
proposals on electrical matters. These were considered 
by a Drafting Committee, whose duty was to amend 
the regulations governing the use of electricity in 
mines. Concurrently, the revision of the existing 
British Standard Specification on flameproof electrical 
apparatus was undertaken and this revision embodied, 
as far as practicable, the proposals of the Drafting 
Committee which were published in 1941. 

An examination of the standard draw-out switchgear 
then manufactured by the British Thomson-Houston 
Company showed that it would have to be re-designed 
to comply with new requirements. For. instance, 
one of the principal recommendations of the Drafting 
Committee was that before any switchgear enclosure 
could be opened it should be ically isolated and 
the fact that isolation had taken place should be 
visually indicated. In the standard designs in common 
use at that time, howéver, while plugs and sockets were 
provided for the isolation of the circuit breaker, the 
sockets remained alive and when the circuit 
breaker was withdrawn, unless the “bus-bars had 
been made dead and the circuit earthed. In the new 
design, on the other hand, there is an internal isolating 
switch, which isolates both the *bus-bar and the 
sockets. There is also a window in the enclosure 
through which the position of the isolating switch 
blades can be seen. This additional feature has 
necessitated considerable modification in the internal 
construction of the switch, though its external appear- 
ance remains much the same as before. 


_ An illustration of the new flameproof switchgear unit 
in the service position appears in Fig. 1, on page 318. 
It consists of three main components, namely, the 
cireuit breaker, the isolating-switch chamber, and the 
*bus-bar chamber. an electrical circuits in these three 
components are showu diagrammatically in Fig. 3. 
The circuit-breaker unit Bre rm all the » Aral the 
design of which depends on the current rating of the 
circuit, such as the over-current releases, the under- 
current release with its voltage transformer, the earth- 
fault trip and transformer, the ammeter and its trans- 
former, and the voltmeter. The isolating-switch cham- 
ber contains a six-pole isolating switch, which is extern- 
ally operated and when opened isolates the circuit con- 
ductors. This chamber also contains the circuit-breaker 
plugs and sockets, so that when the breaker is with- 
drawn no live metal is exposed. The ’bus-bar chamber, 
which is mounted immediately below the isolating- 
switch chamber, contains the "bus-bars and, if required, 
the low-voltage interconnections to adjacent equipment 
for interlocking purposes. 

The *bus-bars are of ]-in. diameter copper rod, which 
is silver-plated to ensure freedom from corrosion and 
permanence of contact with the branch connections. 
The oil circuit breaker, which is illustrated in Fig. 2, 
has only one fixed and one moving contact per phase. 
These contacts have been designed so that they can 
be serviced in the shortest possible time. For in- 
stance, the fixed contact can be removed by loosen- 
ing a single bolt and the moving contact by with- 
drawing a single pin after a screw driver has been 
inserted between the contact and its carrier. The 
complete circuit-breaker operating mechanism can be 
taken out for examination and adjustment by removing 
three bolts, the operating handle, the lifting lever and 
the connections to the over-current trip coils. When 
the circuit-breaker is in the isolated position, the 
removal of the top cover allows access to be obtained 
to the earth-fault protection transformers, the instru- 
ments and the instrument fuses. It is claimed that this 
feature, and those mentioned above, are particularly 
valuable in underground installations, where space for 
maintenance work is limited, the lighting is not always 
adequate, and the general conditions are sometimes 
difficult and inconvenient. For the same reason, it is 
not always easy to maintain the oil in the circuit- 
breaker tank, though if this is allowed to deteriorate 
seriously arcing to the tank wall may occur when a 
heavy fault is interrupted. To guard against this, the 
break on each pole is enclosed in an insulated lining, 
which is folded from a single sheet of material. 

The circuit breaker is held in the plugged-in position 
by six }-in. steel bolts which are tapped so that when 
unscrewed they assist the movement of the circuit 





breaker to the plugged-out position. The main circuit- 
breaker contacts, which are of the rolling-butt type, are 
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Fie. 1. Frameproor Switcuaear Unit. 


silver plated and have a high thermal capacity in order 
to minimise burning. They are engaged under heavy | 
spring pressure, the springs also being used to apply | 
pressure to the silver-plated hinge pins, which form the 
fulcra for the moving blades. The plugging contacts | 
are of the calliper type and are mounted on the moving | 
portion to facilitate maintenance. They are silver | 
plated and self-aligning, both features, it is claimed, | 
giving a high degree of reliability. Entry to the; 
stationary portion of the switch is made through | 
six flameproof moulded bushings. One end of these 
bushings, which are horizontal, engages with the circuit- 
breaker plugs while the other end carries the contacts 
of the isolating switch. This switch is built on to a 
spindle, which is insulated by a series of flanged 
moulded discs, arranged so that the creep or jump dis- 
tance between phases and to earth is a minimum of 
2 in. These moulded’ discs carry the switch blades 
and are clamped together to form a rigid six-pole assem- 
bly by four steel bolts, which are fully insulated through- 
out their length. The blade mounting is such that a, 
certain degree of lateral freedom is provided and they 
are therefore self-aligning with respect to their station- 
ary contacts. The contacts are silver faced. 

The drive for the blade assembly is applied to the 
four clamping bolts mentioned above. It is therefore 
impossible for one blade to be left behind when the 
assembly is rotated. The external drive for the 
isolating switch is located at the right-hand side of its 
enclosure and is interlocked so that the switch itself 
can be operated only when the circuit breaker is open. 
The system of interlocking is such that the circuit 
breaker can be operated only when the isolator is 
either fully closed or fully open, and the unit can be 
withdrawn only when the isolator is open or earthed. 
The “on,” “off” and “earth” positions of the 
isolating-switch handle are clearly shown by an indica- 
tor. In addition, a large window is provided in the 
front of the chamber through which the position of the 
switch blades can be seen. To facilitate this inspection, 
the interior of the chamber is white enamelled. The 
circuit contacts of the isolating switch are mounted on 
moulding bushings which project into the terminal 
chamber, immediately above which ig mounted the 
detachable cable-sealing box. The box is arranged so 
that it can be made up and filled with compound above 
ground and provided with appropriate lengths of cable 
tails to connect it up to the stems of the bushings by 
single screw clamps. Provision has been made for 
*bus-end cable boxes and the design is such that right- 
hand cabling can be rapidly changed to left hand, or 
vice versa. 

The ’bus-bar chamber on each equipment is separated 
from its neighbour by a flameproof diaphragm. This 
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Fig.3. 








lengths of *bus-bar. The enclosures of the new unit 
are constructed of welded steel plates and sections. 
The circuit-breaker terminal ‘abclinors are porcelain, 
while the remainder of the primary insulation consists 
of a moulded material of high dielectric and mechanical 
strength. The only compound used is for cable sealing. 





REPORTS ON INDUSTRIAL GERMANY.—The British 
Internal Combustion Engine Manufacturers’ Association 
inform us that the Ministry of Supply have made avail- 
able to them copies of four reports on industrial Germany 
by the British Intelligence Objectives Sub-Committee. 
These comprise “ A Survey of Some Aspects of German 
Development on Power Plants and Air Compressors 
suitable for A.F.V.” (Final Report No. 269, Item No. 19) ; 
“German Test Equipment for Materials and Vehicle 
Components ” (Final Report No. 268, Item No. 19); 
“* Robert Bosch G.m.b.H., Stuttgart,and Sundry Dispersal 
Sites ’’ (Final Report No. 60, Item Nos. 22, 26); and 
“ Report on German Development of Gas Turbines for 
Armoured Fighting Vehicles” (Final Report No. 98, 
Item Nos. 18, 26). Firms interested in the subjects 
of these reports and who are not members of the Associa- 





consists of a moulded bushing bolted between adjacent 
equipments with clamped connectors to receive unit 


tion, may consult copies of them at the offices of the 
Association, 32, Victoria-street, London, 8.W.1. 





THE IRON AND STEEL INSTITUTE. 


THe 77th annual general meeting of the Iron and 
Steel Institute will be held at 4, Grosvenor-gardens, 
London, 8.W.1, on Wednesday and Thursday, May | 
and 2. The meeting opens at 9.45 a.m, on the first 
day, when the report of Council and honorary treasurer's 
report will be presented, and announcements made 
of the award of the Bessemer Gold Medal for 1946 and 
of the Williams Prize for 1945. The retiring President. 
Mr. Arthur Dorman, will then induct the President- 
elect, Dr. C. H. Desch, F.R.S., into the chair and the 
latter will deliver his presidential address. After this 
there will be a discussion on ‘* Fuel Economy in Iron 
and Steel Works,” based on three papers, namely, 
“ Fuel Problems in the Swedish Iron and Steel Indus- 
try,” by Mr. M. Tigerschidld; “ Problems in Fuel 
Efficiency,” by Mr. C. Hulse and Dr. R. J. Sarjant ; 
and “ Fuel Utilisation in Iron and Steel Works,” by 
Messrs. N. H. Turner and F. A. Gray. During the 
afternoon session, from 2.30 until 5.30, the discussion 
on ‘‘ Fuel Economy in Iron and Steel Works”’ will 
be continued, after which a discussion on ‘‘ Supersonic 
Testing,” will be held. This will be based on a paper 
entitled “‘ The Detection of Cracks in Steel by Means 
of Supersonic Waves.” The first or introductory 
section of the paper is by Dr. C. H. Desch ; the second 
section, entitled “The Supersonic Flow Detector,” 
is by Mr. D. O. Sproule; and the third, on “ The 
Application of Supersonic Testing to Steelworks’ 
Problems,” is by Mr. W. J. Dawson. 

The first Hatfield Memorial Lecture, by agreement 
with the University of Sheffield, will be delivered by 
Dr. G. B, Waterhouse, Professor Emeritus of the Massa- 
chusetts Institute of Technology, at the Institution of 
Civil Engineers, Great George-street, London, 8.W.1, 
at 8.30 p.m., on May 1. The final session of the 
meeting will be held from 9.0 a.m. until 12.0 noon on 
Thursday, May 2, at 4, Grosvenor-gardens, when a 
discussion on “The Overheating of Steel” will take 
place. This is to be based on five papers, namely, 
“Some Aspects of the Overheating of Steel Drop- 
Forgings,” by Mr. H. J. Merchant ; “ The Overheating 
and Burning of Steels,” by Messrs. A. Preece, A. 
Hartley, 8. E. Mayer and J. Nutting; ‘“‘ Overheating 
and Burning of Nickel-Chromium-Molybdenum Steel,” 
by Mr. W. E. Goodrich; ‘“‘ The Effect of Oxygen on 
the Isothermal Transformations of Steel, and a Sug- 
gested Test for Burning,” by Professor F. C. Thompson 
and Mr. L. R. Stanton; and ‘ Some Experiments on 
Overheating,” by Messrs. J. Woolman and H. W. 
Kirby. The meeting will conclude with a luncheon, to 
be held at 1 for 1.15 p.m., at the Connaught Rooms, 
Great Queen-street, Kingsway, London, W.C.2. Ap- 
plications for tickets for the luncheon should be in the 
secretary's hands before April 25. 
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_ RADIOLOCATION CONVENTION. 
(Continued from page 308.) 


Ar the meeting of the Radiolocation Convention, 
which was held at the Institution of Electrical a 
eet, Savoy-place, Victoria-em t, Lon lon, 
w.C.2, on Wednesday, March 27, the subjects of aerials 
and waveguides were discussed. As was to be the 

ure throughout the Convention, an “ integrat- 
ing” paper on each of these questions was first pre- 
sented, after which summaries of the numerous more 
specialised papers dealing with these matters were 
given in the form of short lectures. 


AERIALS FOR RapDAaR EQuIPMENT. 


The first integrating paper on “ Aerials for Radar 
Equipment,” was by Mr. J. A. Ratcliffe, who said that 
the transmitting and receiving aerials required for 
radar purposes were those which would give maximum 

in and would provide information about the elevation 
and bearing of a target. When separate aerials were 
used for transmitting and receiving, it was usual to 
rely on the receiving aerial for a determination of the 
elevation and bearing. A distinction could be made 
between those aerials which worked on the “ flood- 
lighting” principle and those which provided a 
“beam.” In the floodlighting method a wide region, 
approximately that contained within bearing + 90 deg. 
and elevation 9 to 90 deg., was “illuminated ” and a 
receiving aerial using two elements was adjusted to 
give a zero from the setting of which it was possible 
to deduce either the bearing or the elevation of the 
target according to the arrangement used. In the 
“beam” method, the receiving aerial produced a 
narrow beam which was directed until it gave a maxi- 
mum response from the target. The bearing (or 
elevation) was then given by the direction in which the 
aerial was pointing. When the “ beam ” arrangement 
was used, it was also convenient to-use a beam trans- 
mitting aerial so as to get more power and to avoid 
confusing reflections from objects not in the direction 
viewed by the receiver. It was, of course, necessary 
to arrange that both transmitting and receiving aerials 
were always pointing in the same diregtion, and it had 
been found possible to use the same aerial for both 
purposes. An arrangement of this kind was often 
known as a “common T and R system.” It had the 
advantages of taking up less room than a double aerial 
system and was therefore much used in aircraft and 
ships where space was at a premium. 

Most radar devices were required to detect objects 
at fairly low angles of elevation, and the beaming 
possible in the vertical plane was not sufficient to 
avoid important reflections from the ground. With 
several arrangements in which beaming could be used 
for determining the bearing, it was therefore necessary 
to use the interference effects between the direct 
wave and the wave reflected from the ground to deter- 
mine the elevation. All elevation-finding systems of 
this kind were, sensitive to the nature of the site, 
particularly its flatness, and it had been a major 
objective to devise aerials which were not site-sensitive 
in this way. This had only been easily possible with 
centimetre waves. 

Most British radar equipments employed waves 
which were horizontally polarised, in the sense that 
the electric intensity in the wave was horizontal. This 
polarisation was originally adopted because it gave a 
weaker wave diffracted near the ground at a distance, 
and therefore weaker “ permanent echoes ” from hills 
and other bodies on the ground. There were, however, 

sometimes advantages to be gained by using vertical 
polarisation, which gave weaker ground reflections 
near the Brewster angle. Aerials could be classed 
according to their wavelength as “ metre” aerials and 
“centimetre” aerials. This division corresponded 
closely to an important division of technique. The 
metre aerials either single dipoles, or arrays made 
up of single dipoles, while in the centimetre aerials, 
mirrors were used and optical diffraction theory played 
a large part in the analysis. ‘‘ Decimetre” aerials 
employed a mixture of the two techniques, inclining 
latterly to the optical. 


Wave GuImpes. 


A paper on “ Wave Guides ” was presented by Dr. 
M. H. L. Pryce, who said that by “ wave-guide ” was 
generally understood a metal tube which was used for 
transmitting ultra-high frequency electromagnetic 
waves along its inside. The term was commonly 
restricted to devices empicying a single hollow conduc- 
tor, the term “‘ transmission line ” being reserved for 
devices employing two conductors. That electro- 
magnetic waves could be propagated inside conducting 
tubes had been discovered by Rayleigh in 1897, but the 
matter had not been taken up experimentally until 
waves sufficiently short to be propagated inside tubes 
of practical dimensions had become important. For 
instance, a 10-in. diameter tube was necessary for a 
50-cm. wavelength and this offered no practical advan- 
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tage over the conventional transmission line. With a 
wavelength of 10 cm., on the other hand, the critical 
diameter was only 2 in., and this was quite a convenient 
size. The development of 10-cm. radar, therefore, set 
the stage for the practical application of wave guides. 
For this purpose, they had the advantage of combining 
low attenuation with simplicity of construction. A 
further inducement to replace ‘concentric feeders by 
rectangular wave guides came with the development 
of magnetrons delivering 100 kW or more, for with such 
high powers it was practically impossible to avoid 
tetetiiown of the feeder by sparking, especially near 
the output of the magnetron and near the aerial. With 
a wave-guide, on the other hand, there was more 
clearance and far less tendency to breakdown. This 
was, in fact, the most important si reason for the 
practical employment of wave-guides. When, later, 
2-cm. waves came into use, there was no longer any 
question of using any other feeders than wave guides. 
Any sort of concentric feeder was either too “ finicky ” 
or too “ lossy,” or both. 

Except for some special purposes, it was the present 
custom to use wave guides of rectangular cross-section. 
For general purposes, the 3-in. by 1-in. wave-guide was 
supplied in 15 ft. lengths with a wall thickness of 4 in. 
It was made by extrusion. The materia] was usually 
copper, but brass was also employed. The 1 in. by 
4 in. wave guide was supplied in, 10 ft. lengths with a 
wall thickness of 0-048 in. The use of wave guides 
involved a number of auxiliary components, such as 
couplings, bends, corners, switches and rotating joints, 
the design of which demanded special techniques. The 
use of single aerial and wave guide for both transmission 
and reception ‘had led to close interpolation of wave- 
guide technique with transmitter and receiver design. 
There was similarly a close integration of wave guide 
and aerial techniques. 


PROPAGATION. “% 

On the afternoon of Wednesday, March 27, a meeting 
dealing with “ Propagation ” was held in the lecture 
theatre of the Electric Lamp Manufacturers’ Associa- 
tion, Savoy-hill, London, W.C.2. Two integrating 
papers were presented on this subject, the first being 
entitled “‘ Elements of Radio Meteorology,” by Dr. 
H. G. Booker. Radio refraction, which was due to 
abnormal gradients of temperature and humidity 
in the lower atmosphere, often made it possible for 
radar receivers to ‘‘see” round the curved surface 
of the earth and to plot targets far below the geometrical 
horizon. This phenomenon of super-refraction was 
associated with the occurrence of a radio duct, or wave 
guide, close to the surface of the earth. Any two points 
within such a duct were intervisible by refraction, 
even though both were below the other’s geometrical 
horizon. Field strength at one due to a transmitter 
at the other could therefore be of the same order of 
magnitude as would occur in completely free space, 
provided that the wavelength was sufficiently short and 
atmospheric attenuation unimportant. With an in- 
crease of wavelength, however, the duct (being quali- 
tatively similar to a wave guide in the form of a metallic 
pipe) ceased to be able to guide waves efficiently ; 
for sufficiently long wavelengths propagation took place 
substantially as though no ducts existed. Centimetre 
waves were prone to super-refraction because ducts 
extending from the earth’s surface to a height of about 
100 ft. were of frequent occurrence. 

Super-refraction was essentially a fine-weather 

henomenon and therefore tended to occur in an intense 
ae in tropical (but not equatorial) climates. Super- 
refraction occurred when the upper air was unusually 
warm and dry in comparison with air at the surface 
of the earth, the associated unusual gradients of tem- 
perature and humidity being the cause of the downward 
refraction. Inland during fine weather super-refraction 
was most noticeable at night and usually disappeared 
during the warmest part of the day. Over the sea, 
super-refraction was most marked when the warm 
dry air of an adjacent land mass was able to extend 
over a comparatively coolsea. Only rather qualitative 
forecasting of super-refraction was possible with present 
meteorological knowledge. 

In the following paper on “ Experimental Studies 
of the Propagation of Very Short Radio Waves,” Mr. 
E. C. S. Megaw presented a survey of the experimental 
work on the propagation of very short waves, and 
especially of centimetre waves, carried out in this 
country during the war. The main experimental 

mme consisted of measurements of 3-cm., 
9-cm., and 3}-m. waves over sea paths 57 miles and 
200 miles in length, and of 9-cm. waves over a single 
38-mile land path. The measurements were con- 
tinuous over some of these paths for periods of between 
two and three years: and, particularly as regards 
detailed correlation with meteorological measurements, 
the work was still in . e results obtained 
over the two sea paths showed a striking similarity 
in the magnitude of the signals, both for the two paths 





and for the wavelengths. In. general, signals were 
measurable for a greater fraction of the time on the 





longer wavelength and for the higher sites. At the 
k of good periods, the lower sites and shorter wave- 
lengths sometimes reached higher levels. In the case 
of the 57-mile path, the maximum signal level was 
frequently comparable with free space. Rather rarely, 
it exceeded free space level by about 10 db. For the 
200-mile path, the possible error in the estimate of 
atmospheric absorption was rather more serious, 
particularly for 3 cm. waves, but it seemed improbable 
that this could alter the general character of the results. 
The main characteristics of the results obtained on 
the land path were the reasonably constant general 
level and the regular diurnal cycle which occurred 
with radiation nights. Intermittent rain in bad 
weather periods usually gave a more variable level 
than cloudy weather with no precipitation. A small 
rise in level was often observed with continuous rain, 
and a more marked rise with clear skies in daylight 
following rain. There was a definite correlation of 
high level at night with temperature inversion, whether 
with clear or variable skies. On the other hand, clear 
or variable skies with no temperature inversion showed 
no night peak of signal. In general, the increase of 
level on an initially clear night was arrested by the 
development of low cloud or fog. 


EXTRATROPOSPHERIC INFLUENCES. 


At the conclusiou of this meeting, a short lecture on 
“ Extratropospheric Influences in Ultra-Short Wave 
Radar Operation,” was delivered by Sir Edward 
Appleton, F.R.S., who said that, as shown by the 
papers presented that afternoon, the troposphere 
usually assisted ultra-short wave propagation. There 
were, however, two phenomena which might, on 
occasion, prove troublesome, and in extreme cases, 
fortunately very rare, might upset radar operation 
on a certain waveband completely. These two agencies 
were the ionosphere and the radio noise originati 
in the sun and the stars. The evidence so far available 
strongly suggested that the bursts which had been 
observed round about the level of the E layers were 
ionisation trails of meteorites. When radar was first 
operated on longish wavelengths, these transient echoes 
caused trouble, but when the wavelength was reduced 
to about 6 m., the interference ceased to be appreciable. 
No reports of trouble due to bursts on wavelengths of 
3 m. and below had been received. 

In the early Bawdsey experiments, trouble due to 
unwanted echoes was also experienced on the longer 
wavelengths, due to what is called long-distance scatter. 
This scatter was present or absent according to whether 
the particular radar frequency used was reflected by 
the ionosphere or not. As a rough guide, the limiting 
frequency for ioniospheric reflection was 3-5 F,, 
where F, was the critical frequency for the mid-point 
of the trajectory. During the war, the frequencies 
used by British radar sets had generally exceeded the 
maximum value of 3-5F, reached in north-west 
Europe and the Atlantic Ocean, so that no trouble 
had been experienced. In April, 1945, however, 
values of F, as high as 11-4 megacycles per second 
had been indicated. 

There were two extra-terrestrial sources of radio 
noise on the ultra-short wavelength band used in radar, 
the effects of which were often appreciable. One of 
these was the Milky Way and the other the sun. 
Observations showed that over the wavelength range 
studied (15 m. to 2 m.), the noise from the Milky Way 
varied very approximately as the square of the wave- 
length and increased with increase of wavelength. 
Normally, the intensity of the radio waves emitted by 
the sun was so feeble as to be quite undetectable on 
radio receivers in the 1 m. to 10 m. band, but with 
high power gain antenna systems such radiation had 
been d and measured on wavelengths of 10 cm. 
and below. During the war, reports of a quantitative 
character had confirmed the correlation of radio solar 
noise with the appearance of sun spots. They had also 
confirmed the estimates made concerning the excess of 
this abnormal radiation over black body intensity. 
The identification of solar radio noise during periods 
of sun-spot activity added one more phenomenon of 
interest to future investigations on solar and terrestrial 
relationships. It had been known for ten years that 
a sun-spot region was likely to produce solar flames, 
which were seen on the earth’s surface at the same time 
as a sudden fade-out was experienced on radio circuits 
traversing the sunlit hemisphere. Characteristic 
—— in the earth’s magnetic field were also 
no at exactly the same time. Presumably, solar 
radio noise was intimately linked with all these sun-spot 
phenomena and a fascinating field for further research 
now lay before us. 


CarHopE-Ray TuBEs. 

Ar the meeting of the Radiolocation Convention, 
which was held at the Institution of Electrical Engineers 
on Wednesday afternoon, March 27, the subject. of 
** Cathode-Ray Tubes ” was discussed. Two integrat- 





ing papers were presented, the first being “A Survey 
of Cathode-Ray Tube Problems in Service Applications, 
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with Special Reference to Radar,” by Messrs. J. G. 
Bartlett, D. Stewart Watson and G. Bradfield. This 
paper was divided into three sections dealing descrip- 
tively with the applications of cathode-ray tubes in 
the Army, Navy and Air Force respectively. It does 
not therefore easily lend itself to summarisation, 
though it may be mentioned that in the first section 
details were given of the various anti-aircraft and coast 
defence -laying sets, as well as of radar controlled 
soarchlighte. Similar information regarding the use of 
cathode-ray tubes in the Navy was given in the second 
section, it being mentioned that a modern ship may 
have over 40 such tubes in use at one time. To begin with 
a tube suitable for use in an oscillograph was employed. 
As radar sets became more elaborate, however, special 
tubes had to be designed. Plan Position Indicators 
(P.P.I.) demanded long after-glow screens. Tubes 
used in fire control were ired to have a fine focus 
and, in addition, must be suitable for certain special 





types of intensity modulation. In naval equipment 
it had been the rule to run the tube with the final 
anode at earth potential. This complicated the design, 
but allowed the operator to touch the face of the tube 
with impunity, a feature which was of importance 
when the operator had to write on the screen. Cathode- 
ray tubes were often located in compartments where a 
high level of illumination was necessary. This resulted 
in demands for tubes, which could be viewed in well-lit 
offices. Most of the non-afterglow tubes were pro- 
vided with screens giving green traces, and it was cus- 
tomary to view these tubes through a green filter. This 
reduced the effect of external lighting as light reflected 
from the screen had to pass through the filter twice 
before it reached the observer’s eye. Afterglow screens 
were also viewed through suitably coloured filters. 
The filter, in this case, reduced the effect not only of 
external light, but also of “ flash,” if a two-layer screen 
were used. When no great precision was required, 





p 
™ 
ble 
. Gece tive. Tsui 


























measurements could be made on the tube face. When, 
however, high accuracy was demanded it was more 
satisfactory to use the tube as a means of comparing 
two voltages or currents. 

In dealing with the application of the cathode-ray 
tube to aircraft it was pointed out that pre-war develop- 
ment had left the characteristics of the magnetic deflec- 
tion cathode-ray tube such that it was very short and 
thus required considerable power to deflect it. This 
was not onerous for television purposes with a scan 
taking 100 micro-seconds, but aircraft applications de- 
manded traces initially several times faster. To meet 
these difficulties a tube was designed with much higher 
sensitivity. This used a deflection coil twice as long 
as the normal television coil and additional sensitivity 
was obtained by the large throw from the centre of the 
coil to the screen. In another tube, it was only necessary 
to use 80 mA for a time-base speed of 60 km. per second. 

(To be continued.) 
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DEMOLITION OF 130-TON SHEERS 
AT CHATHAM DOCKYARD. 


Tue demolition of the 130-ton tripod sheers at 
H.M. Dockyard, Chatham, was successfully carried 
out on September 15, 1945, by severing the back-leg 
anchorage plates simultaneously with oxy-acetylene 
cutters and allowing the legs to fall into No. 1 Basin. 
The legs floated and were subsequently towed into dock 
for cutting-up operations. 

The sheer were erected in 1904 and consisted of 
two front legs, 160 ft. long, set 50 ft. apart at ground 
level and of circular section, 5 ft. 3 in. in diameter at 
the middle and 3 ft. in diameter at the ends. The rear 
leg, 210 ft. long, was also of circular section and was 
6 ft. in diameter at the middle and 3 ft. in diameter 
at the ends. The weight of each front leg was 40 tons 
and that of the rear leg 54 tons. Each leg had internal 
strengthening discs, approximately 12 ft. apart, each 
disc having a manhole to permit internal surveys to 
be made throughout the whole leg. The lower ends 
of the front legs fitted into cast-steel cup sockets and 
were held in position by steel keys ; the spaces between 
the keys were filled with cement. 

The arrangements made for the demolition of the 
sheers are generally indicated in the drawings repro- 
duced in Figs. 1 to 5, on the opposite page. The 
sequence of operations commenced with the removal of 
all the main and auxiliary purchases and the top and 
bottom blocks. As much of the cement in the front-leg 
sockets as was accessible was removed by chipping. The 
manholes in the internal strengthening discs were sealed 
off and the external access holes re-jointed in order to 
provide maximum flotation in the event of fracture, 
which had occurred in other sheer legs when falling. The 
sheers were then run out to the position of maximum 
overhang, as shown in Fig. 6, herewith, the resultant 
centre of gravity of the structure being approximately 
9 ft. 6 in. over the basin edge. As it was necessary for 
the whole site to be cleared after demolition, the 
machinery house, platforms, etc., were removed, in 
addition to the winches and gearing in the path of the 
rearleg. A steel-faced timber slide, illustrated in Fig. 7, 
was built for the rear-leg path and arranged to ensure 
that the minimum “ drep ” occurred when the rear-leg 
anchorages were severed. Guide walls were fitted to 
this slide to limit possible side movement in the event 
of high winds. 

Two timber ramps surmounted by three layers of 
sandbags were constructed, 7 ft. 6 in. and 3 ft. high, 
respectively, and positioned so as.to prevent damage 
to the basin wall. These ramps were anchored by steel 
hawsers to the main winch foundations. As fracture 
of the cup-socket rims was a possibility, these were 
enclosed by shot mats, to avoid accident by flying 
metal. Actually, no fracture of the rims occurred, but 
particles of the cement filling were thrown out, their 
travel being restricted by the shot mats. A heavy 
wire strop was fixed between the front legs, as shown 
in Fig. 3, to assist in the flotation of the rear leg in 
the event of damage. Buoys and log lines were fixed 
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to the head of the sheers and lower ends of the front 
legs to aid recovery operations should the sheers sink 
in the basin before being towed into dock. In addition, 
a hauling wire was secured to the head of the sheers 
and led across the basin to a capstan at the dock 
entrance, for towing the sheers after demolition. 

The whole of the foregoing work was completed on 
the eve of the demolition day, and the actual demolition 
commenced next day with the severing of the rear-leg 
anchorage plates. These anchorage plates were 4 in. 
thick. Two 2-in. holes were drilled in each plate, as 
shown in Fig. 4, so as to leave 3 in. of material 
on the underside and 6 in. on the top side. The remain- 
ing top-side material was marked off in }-in. spaces. 
The side wall-plates, previously mentioned, had been 
extended beyond the rear-leg anchorage plates, and 
openings were cut for the burner to operate with 
safety. A flame baffle plate was secured at the base 
between the two side walls, as shown in Fig. 5, and in 
Fig. 8, on page 324. 

The first operation was to marry the two 2-in. holes 
previously drilled in each anchorage plate, the time 
taken being 4 minutes; this left the plates in the 
condition shown in Fig. 9, page 324. The metal was 
then severed on both sides simultaneously, between the 
lower side of the plates and the lower holes. This 
took 1 minute. The final cuts were then made by 
cutting upwards from the edge of the top holes, 1 in. at 
a time simultaneously, which took a further 3 minutes. 
With approximately } in. of material left (see Fig. 10, 
page 324), the rear leg moved and parted from the 
housing. The initial movement was slow, but momen- 
tum was rapidly gained ; the path of the leg deviated 
less than 6 in. from the centre of the slide. The rear leg, 
on contact with the first ramp, was thrown upwards, 
and at about this stage the front legs parted from the 
front sockets. The photograph reproduced in Fig. 11, 
page 324, was taken as the rear leg struck the first 
ramp in falling, and Fig. 12 a moment later. The 
front legs then settled on top of the water and the 
rear leg finally rested with about 4 ft. on the high 
ramp, as shown in Fig. 13, on page 324. The head-wire 
slack was taken up by the capstan, the rear leg was 
dragged off into the water, and the three legs were then 
towed to the dock entrance. 





** COLONEL CROMPTON—PIONEER AND PROPHET.’’—We 
understand that Messrs. Crompton Parkinson, Limited, 
Electric House, Victoria-embankment, London, W.C.2, 
have now made their documentary film, “Colonel 
Crompton—Pioneer and Prophet,” available for educa- 
tional purposes. The film dealswith the partplayed by Col. 
Crompton in the development of mechanical road traction 
and electrical engineering. The showing time is about 
30 minutes. It is hoped that technical schools, colleges 
and other educational establishments will take advantage 
of this release to exhibit the film on appropriate occa- 
sions. It is available in both 16-mm. and 35-mm. 
width and applications for it should be made to the firm’s 
publicity department. 
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TESTS ON VOLUMETRIC 
GLASSWARE. 


Ong of the duties of the Metrology Division of the 
National Physical Laboratory is that of testing the 
accuracy of graduated volumetric glassware, such as 
flasks, pipettes, burettes, and measuring cylinders. 
Two classes of tests are undertaken, namely, the 
examination of vessels intended to the highest 
accuracy (Class A test) and the examination of vessels 
intended to possess commercial accuracy and satis- 
factory for general use (Class B test). In a new edition 
of a pamphlet entitled “Tests on Volumetric Glass- 
ware,” recently issued by the Laboratory,* it is stated 
that the capacity of a vessel is usually determined by 
weighing the quantity of distilled water which it con- 
tains or delivers. The temperature of the water, the 
temperature of the surrounding air, and the barometer 
reading are also noted. On the basis of these observa- 
tions the true volume of water contained or delivered 
by the vessel, at its standard temperature, is calcu- 
lated. The adjustment of a water meniscus to a mark 
on a vessel is made so that the lowest point of the 
meniscus is in the plane which contains the top edge 
of the graduation mark. Vessels for use with mercury 
are tested with this liquid and the upper surface of 
the meniscus is brought into coincidence with the mark 
on the vessel. Burettes, graduated pipettes and similar 
apparatus are ordinarily tested at five points. The 
points selected for test are not evenly spaced along the 
scale and are not always the same for any particular 
type of instrument. The difference between class A 
and class B tests is almost entirely a question of 
tolerances, those for the former being far more stringent. 
All vessels found to comply with class A requirements 
have etched on them, at the Laboratory, a mark con- 
sisting of the monogram NPL, the date of the test, 
and the letter A. Vessels complying with class B 
requirements are similarly marked, but with the 
letter B. In addition, a certificate is issued for vessels 
for certain purposes passing the class A test, and each 
of these vessels is marked with a registration number 
as well as the class A mark. 

Vessels graduated in terms of metric or British 
Imperial units are accepted for testing. The litre is 
defined as the volume occupied by 1 kg. of water at 
its temperature of maximum density and subjected 
to normal atmospheric pressure. It is emphasised that 
the quantity of water which occupies one litre at its 
temperature of maximum density has a mass of | kg., 
not an a ¢ weight in air of 1 kg. The millilitre 
(ml.), namely, the thousandth part of a litre, is the 
unit in which it is considered most convenient to 
express the capacity of volumetric glassware, and it is 
added that practically all of that submitted to the 
Laboratory for test is marked “ml.” by the manu- 
facturers, and calibrated in terms of the millilitre. 
Vessels graduated in terms of the gallon and its sub- 





* Copies are obtainable on application to the Director, 
National Physical Laboratory, Teddington, Middlesex. 
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divisions, or in cubic inches, are also accepted for test, BRITISH STANDARD . 
the conditions being the same as for vessels of the SPECIFICATIONS. 


same type grad in millilitres, and oe 
tolerances are allowed. The gallon is defined as the 
volume occupied by 10 Imperial pounds weight of 
distilled water as wei in air against brass weights, 
with both the water and the air at a temperature of 
62 deg. F., and the barometer at 30 in. T 
stated to be equivalent to 4-54596 litres, or to 277-421 
cub. in., and the cubic inch to be equivalent to 
16-3865 ml. : 
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DISSOLUTION OF DEPARTMENT OF OVERSEAS TRADE.— 
As a result of the Department of Overseas Trade (Disso- 
lution) Order, 1946, which was issued on March 20, the 
Department of Overseas Trade ceased to exist as a 
separate department after March 31. From April 1 
its functions have been taken over by a newly formed 
Export Promotion Department of the Board of Trade, to 
which the staff of the Department of Overseas Trade have 
been transferred. Mr. H. A. Marquand, hitherto secre- 
tary of the Department of Overseas Trade, becomes an 
additional Parliamentary Secretary to the Board of 
Trade with the title of Secretary for Overseas Trade. 
It is intended that, as soon as circumstances permit, the 
Export Promotion Department shall be housed with 
the rest of the Board of Trade Headquarters. Meanwhile, 
they are to remain at the address of the Department of 
Overseas Trade and correspondence and inquiries, 
formerly sent to that Department, should now be 
addressed to the Board of Trade, Export Promotion 
Department, 35, Old Queen-street, London, S.W.1. 
(Telephone VICtoria 9040.) The new Export Promotion 
Department will continue to afford all the facilities for 
exporters previously available in the Department of 
Overseas Trade. 


gallon is: 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
§.W.1, at the price quoted at the end of each paragraph. 

Definition of Plastic Technical Mouldings.—The 
Mark Committee of the British Standards Institution, 
in collaboration with the British Plastics Federation, 
have drawn up a certification scheme applicable to plastic 
materials and to ucts made o tics. This 
mark may be used, under licence from the Institution, 
by manufacturers of plastic materials which conform 
to a British Specification and by manufac- 
turers of plastic products, such as mouldings, provided 
that such articles comply with the relevant British 
Standard. . The use of the certification 
mark in relation to mouldings is intended to give the 
purchaser an assurance that the product conforms to a 


)s | recognised standard in respect of both material and 


po A series of specifications for particular 
articles will be issued in due course, but it will clearly 


be impracticable to prepare individual specifications 
for every type of article that can be made in plastics, 
A general definition of ‘‘ technical mouldings,” speci- 
fying the minimum requirements to be complied with 
by a pena Mey qualify for the use of the B.S.I. 
Certification , has therefore been drawn up and 
published as B.S. No. 1253-1945. For the e of 
the standard, a technical moulding is as & 
moulding made to the specification of a manufacturer 
who uses the m as an assembly part. [Price 
ls., postage included.] 

Wall Tiles.—A new British Standard Specification, 
No. 1281-1945, has been issued to standardise the 
workmanship and dimensions of glazed earthenware 
wall tiles for the post-war building programme. It 
aims at providing a range of sizes sufficient for all 
internal work but not so numerous as to hinder econo- 
mical production. It does not lay down standards 
of durability.. The standard sizes for plain tiles are 
6 in. by 6 in. ; 6in. by 3in.; 6in. by 2 in.; 6 in. by 
1 in.; 4 in. by 4in.; 4 in, by 2 in. and 4 in. by 1 in.; 
all of these are } in. thick. Three sizes, } in. thick, 
are also specified, namely, 6 in, by 6 in., 6 in. by 3 in., 
and 4 in. by 4 in. The specification also provides 
for a full range of angles, cappings and skirtings of 
the combined and separate types. [Price 2s., postage 
included.] 





BOOKS RECEIVED. 


High Pressure Hot Water Heating Systems. By Frank H. 
Stape. Princes Press Limited, 7, Princes-street, West- 
minster, London, S.W.1. [Price 5s. 6d., post free.) 
Questions and Answers on Heating and Ventilation. By 
J. B. PINKERTON. Princes Press Limited, 7, Princes- 
street, Westminster, London, S.W.!. [Price 5s. 6d., 
post free.] 

Industrial Research and Development in the United 

Kingdom. A Survey. By Sm H. FrRanK HEATH and 

A.'L. HETHERINGTON. Faber and Faber, Limited, 24, 

Russell-square, London, W.C.1. [Price 25s. net.) 

Engineering in Everyday Life. Water Supply and 
Drainage. By WILLIAM FREEMAN. Sir Isaac Pitman 
and Sons, Limited, Pitman House, Parker-street, 
Kingsway, London, W.C.2. [Price 1s. 6d. net.) 

Electric Power System Control. By H. P. Youna. Second 
edition, revised and enlarged. Chapman and Hall, 
Limited, 37, Essex-street, Strand, London, W.C.2. 
[Price 25s. net.] 4 

United States National Bureau of Standards. Miscel- 
laneous Publication No. M179. American Standard 
Building Code Requirements for Minimum Design Loads 
in Buildings and Other Structures. Superintendent of 
Documents, U.S. Government Printing Office, Washing- 
ton 25, D.C., U.S.A. [Price 10 cents.] 

British Welding Research Association. Investigation into 
the Behaviour of Welded Rigid Frame Structures. 
Fourth Interim Report. The Behaviour of Stanchions 
Bent in Single Curvature. By Dr. J. W. RODERICK. 
Offices of the Association, 29, Park-crescent, London, 
W.1. [Price 5s. net.] 

Cooper Union Bulletin. Engineering and Science Series 
No. 28. A Guide to the Literature on the History of 
Engineering Available in the Cooper Union Library. 
A Classified Bibliography Compiled by The Cooper 
Union Library. The Librarian, The Cooper Union for 
the Advancement of Science and Art, Cooper-square, 
New York 3, U.S.A. 

Mind Your Own Business and Other Essays. 

ERNEST BENN. 


By Sir 
The Society of Individualists, 147, 
[Price 


Victoria-street, Westminster, London, 8.W.1. 
1s. 6d. net.] 

Free Trade Union Pamphlets. New Series No. 3. The 
Canker of Economic Nationalism. By OTto MOMBERT. 
The Free Trade Union, 116, Victoria-street, West- 
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PERSONAL. 


The Minister of Supply and Aircraft Production hag 
agreed to release from their duties Mr. S. F. Sy EWARp, 
Director-General of Machine Tools ; MR. K. G. 1. .mpgoy, 
Deputy Iron and Steel Controller; Mr. E. N. Pi Owbry, 
Chief Executive in the Ministry of Aircraft Production ; 
and Mr. R. D. Burn, Director of Non-Ferrous Metals, 
Mr. A. G. CHARLEs is to succeed Mr. Burn. Mr. Bry 
ApaM, M.Inst.C.E., has also relinquished his appointment 
of Director of Civil Engineering (Special). The Minister 
has appointed PROFESSOR SYDNEY GOLDSTEIN, F.R.s,, 
who occupies the Chair of Applied Mathematics at the 
University of Manchester, to be chairman of the Aero. 
nautical Research Council in place of PROFES<oR gy, 
MELVILL JONES, who has retired on account of i!| health, 








7946. 


* Five senior members of the staff of Messrs. Ltinpxz, 
PALMER AND TRITTON, 55, Broadway, London. 8.W., 
Mr. A. J. CLARK, B.Sc., M.Inst.C.E., Mr. F. A. Guiaves, 
B.Sc., M.Inst.C.E., Mr. E. BATeson, M.Inst.C.k,, 
M.I.Struct.E., Mr. J. CUEREL, B.Sc., M.Inst.C.h., and 
Mr. J. E. G. PatmMer, M.A., M.Inst.C.E., have been 
taken into partnership. Two senior members of the 
firm’s staff, Mr. A. T. Best, M.Inst.C.E., and Mr. B. Pp, 
ELLs, M.Inst.C.E., M.I.Mech.E., have been appointed 
consultants, and Mr. P, HACKFORTH, late chief engineer, 
East, Indian Railway, has joined the firm as a consultant, 


Mayor-GENERAL SiR LESLIE HAMLYN WILLIAMs, 
K.B.E., C.B., M.C., is leaving the Army to join the 
board of Rootes Limited. He is to be general manager 
of the firm’s new London sales and service depot at 
Barlby-road, North Kensington, W.10. 


Mr. ALFRED CLARK has relinquished the chairmanship 
of Electric and Musical Industries, Limited, Hayes, 
Middlesex. He is to continue as a director and will also 
occupy the position of president of the company. The 
deputy chairman, Str ALEXANDER AIKMAN, C.I.E., has 
been elected chairman of the board. Mr. H. W. Bowen, 
O.B.E., has been made managing director of E.M.I. 
Factories, Limited, a new company which is taking over 
the operation of the manufacturing plant of Electric and 
Musical Industries, Limited, throughout the world. 


Mr. J. D. S. MvurIrRHEAD, formerly Director of Machine 
Tool Control to the Indian Government, has been 

ppointed resident technical adviser and representative 
throughout India of Tube Investment, Limited, 3, 
Grosvenor-square, London, W.1. 





Mr. A. E. MELLERUP, who has been for 52 years 
with Messrs. R. A. Lister and Company, Limited, Dursley, 
Gloucestershire, the last 25 years as a director, has retired 
at the age of 72. 

Dr. R. C. G. WILLIAMS, general manager of the elec- 
tronics division of Murphy Radio Limited, Welwyn 
Garden City, Herts, is leaving that company shortly to 
go to the United States. Mr. K. 8. Davies is to succeed 
him as manager of the electronics division. 


Mr. ANDREW JOLLIE has retired from the chairmanship 
of the National Association for Rolled and Rerolled Steel 
Products. His successor is Mr. G. H, LATHAM. 

Mr. P. C. Pops retired from the position of secretary 

of the Institute of Fuel on March 1. He will now act as 
adviser to the Institute and the Council have recom- 
mended him for election to honorary membership. Mr. 
R. W. ReEYNOLDS-DAVIES, B.Sc., M.I.Chem.E., F.S.S., 
who was appointed deputy secretary on October 1, 1945, 
has succeeded Mr. Pope. 
Mr. J. J. P. MACKENZIE, B.Sc., M.I.Mech.E., has been 
appointed sales representative of Messrs. Hadfields 
Limited, in the Yorkshire area. MR. BEAUMONT SYKES, 
who is leaving the company, has represented them in 
part of this area for the past six years. 


The agency sales representation of MrEssRs. THOs. 

FIRTH AND JOHN BROWN LiMiTED, Sheffield, in the 
South Wales area, which agency has been in the hands 
of Power Units Limited, Swansea, for a number of years, 
was concluded on March 31. Mr. E. S. Gregory and 
Mr. W. J. Davies have been appointed the firm’s sales 
representatives in South Wales, and a branch office has 
been opened at 106, Bute-street, Docks, Cardiff. (Tele- 
phone : Cardiff 2622.) 
THE ENGLISH STEEL CORPORATION LIMITED, Vickers 
Works, Sheffield, have opened a new sales centre at 43, 
Gallowtreegate, Leicester. The office will be in charge 
of Mr. B. T. Goon, A.M.Inst.C.E., who will have with 
him Mr. H. J. Birp, whose special interests are tool 
steel and small tools. 


Messrs. RUSHWORTH AND COMPANY, Sowerby Bridge, 
Yorkshire, inform us that their London office has now 
moved back to the City from its war-time address at 
Kingston-on-Thames. The new address is 44-45, Tower- 
hill, London, E.C.3. (Telephone: ROYal 1461.) 

Messrs. Pye Lirrep, Radio Works, Cambridge, 
have acquired the business of Messrs. W. G. Pye and 
CompPpaANY, Limtrep, scientific instrument makers, 
Granta Works, Cambridge. Continuity of management 
is assured by Mr. H. J. Pre remaining as managing 





minster, London, S.W.1. 


[Price 6d.] 


director of W. G. Pye and Company. 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 

Scottish Steel.—The demand from inland users appears 
to be still increasing. Makers are heavily booked far 
into the latter part of the year, and even into 1947. 
Plates are a little more difficu't than sections, though 
poth are needed in large quantities and cannot be pro- 
cared under 12 weeks’ delivery except in special privileged 
cases. Sheets are still the most heavily booked of all 
steel products, and a last-minute Government change 
with regard to steel houses has caused the sheetmakers 
some difficulty in meeting their obligations to other 
consumers. The belated recognition given by the 
Government to the importance of the steel house as the 
most effective substitute for orthodox buildings, so far 
as numbers and speed of delivery are concerned, is 
agreeable to the steel industry, but commitments have 
risen within the past six months to such an extent that 
the new housing orders are a source of considerable 
embarrassment. The Government has indicated, it is 
anderstood, that sheet exports during the second half of 
this year are to be sacrified if necessary, in order to 
release the essential tonnage needed for the steel housing 
programme. The Atholl and Weir houses,**the two 
Scottish types, are being ordered in large numbers, and 
it is difficult to see how the users are going to get sheets 
quickly enough to meet their needs. Locomotive and 
rolling stock builders have added to their home and 
export commitments within the past week, and it is 
stated that these firms are assured of full-time employ- 
ment for years ahead. 


Scottish Coal.—The market is now assuming a more 
comfortable appearance so far as supplies are concerned. 
The winter is considered to be over but great care is to 
be taken to husband current resources to mect the 
pressing claims of industry for more coal, and to set aside 
a margin for stock replenishment. A new summer pro- 
gramme is almost ready and should be announced within 
the next week or two. This programme will give the 
maximum facilities to industry to expand home produc- 
tion -generally, as a great many commodity shortages, at 
present menacing the Government’s housing and other 
plans, can only be solved if more fuel is made available. 
The unprecedentedly low level of stocks will have to be 
improved, consideration going first to the public utilities. 
The domestic re-stocking scheme is likely to be postponed 
until a little later in the year. April allocations for 
export purposes are not yet available, but the Danish 
tonnage is mentioned as 26,000. The range of fuels for 
export to Eire and the Continent will remain virtually 
unchanged—coke breeze, duff, slurry, and various des- 
criptions of dross. Scottish weekly coal outputs have 
maintained their upward tendency, now running between 
450,000 and 460,000 tons. 





NOTES FROM THE SOUTH-WEST. 


CaRpDIFF, Wednesday. 
The Welsh Coal Trade.—Mr. R. W. Burgess, director 
and general manager of the Amalgamated Anthracite 
CoHieries, Limited, has been élected chairman of the 
Monmouthshire and South Wales Coalowners’ Association 


for the coming year. He was appointed assistant to the | - 


general manager of Amalgamated Anthracite Collieries, 
Limited, in 1935, and became a director in 1937 and 
general manager in 1941. Mr. G. D. Budge, managing 
director of Cardiff Collieries, Limited, President of the 
Association in 1941-42, was elected vice-chairman, to take 
the senior office next year. South Wales miners’ holidays 
will be staggered this year. An agreement with the 
coalowners on this matter was announced at a meeting 
of the district council of the National Union of Mine- 
workers. The step was taken because last year, when the 
men all took August Bank Holiday week, the shortage 
of holiday accommodation compelled some miners and 
their families to remain at home. The output from 
the South Wales mines has continued to expand, and 
in the week ended March 16, reached a total of 486,666 
tons, an increase of 3,834 tons over the previous week. 
Manpower was 107,777, a rise of 15, Operators on the 
Welsh steam-coal market found it almost impossible 
to keep pace with the demand from the inland trade 
last week. Present outputs were barely sufficient to 
cover the most pressing requirements and order books 
generally were well filled for some time to come. As a 
result, there was again hardly any coal to spare for 
general export, although foreign inquiry was well sus- 
tained. Bunker supplies also were not easy to arrange. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, tin-plates were in strong demand and 
home consumers continued to place orders for their 
requirements for the second quarter and, in some cases, 
for later delivery. Makers are rapidly filling up their 
order books for that period and unless production is 
increased, it will soon be difficult to place new business. 
In the export market, last week’s demand was good, but 
little business was being transacted. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The aggregate tonnage output of 
iron and steel] is at a high level and producers are making 
every effort to increase the make still further in response 
to the continued demand for bigger deliveries both for 
home purposes and for export. The shortage of fuel is 
still the most formidable obstacle to a material expansion 
inthe make. The volume of business offered far exceeds 
the capacity of the works and delivery dates are extend- 
ing. Manufacturers have heavy accumulations of orders 
and are assured of maximum employment for long 
periods. Native ironstone continues in ample supply 
but more extensive imports of high-grade foreign iron 
ore are wanted. The pig-iron available for distribution 
does not cover current needs fully. Consumers are 
able to carry on with the tonnage allocations, but the 
quantities obtainable do not enable users to replenish 
their stocks. Semi-finished and finished-steel firms are 
extensively sold. 

Foundry and Basic Iron.—High-phosphorus pig-iron 
is in strong request. The local output is still meagre 
but substantial parcels are coming to hand from other 
producing areas. The bulk of the foundry pig passing 
into use at North-East Coast consuming plants is from the 
Midlands, where output has been increased by the 
kindling of an additional furnace. The production of 
basic iron barely keeps pace with the rising requirements 
of makers’ adjacent steel furnaces. 

Hematite, Low-Phosphorus and Refined Iron.—The 
deliveries of East-Coast hematite are sufficient for the 
actual requirements of home users who, however, have 
little tonnage on hand. Merchants are unable to secure 
export licences to deal with the heavy demands from 
overseas customers. Outputs of low- and medium- 
phosphorus grades of iron are increasingly taken up 
by the engineering foundries, and users of refined iron 
are receiving satisfactory supplies. 

Manufactured Iron and Steel.—Satisfactory parcels 
of semi-finished iron continwe to reach users, but the 
maximum supplies of steel semies are readily taken up 
and still more extensive deliveries of billets are wanted 
to supply the heavy demands of the re-rolling plants. 
Finished-iron firms have well-filled order books and 
finished-steel] makers are offered much more business 
than they can accept. Manufacturers of black and 
galvanised sheets have fully sold their outputs to the 
end of September and makers of plates, sections and 
rails have very extensive bookings, while works turning 
out chairs, points and crossings and other railway requi- 
sites have a great deal of work to execute. Plants 
producing pit props, arches and all types of colliery 
equipment are very busy and are assured of great activity 
for a considerable time. 

Scrap.—Brisk business in iron and steel scrap is 
reported. Large quantities of material are coming 
forward and, excepting the inferior grades, are assured of 
ready acceptance. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Transport requirements account for 
considerable activity in Sheffield and Rotherham steel- 
works, which have a great deal of work on hand for the 
motor-car industry, and are becoming busier in the 
departments making railway materials. The demand is 
strong for forgings and castings for the construction and 
repair of locomotives, and for wheels, axles, buffers and 
springs for rolling stock. Makers of tramway points and 
crossings and lay-outs of manganese steel are heavily 
booked on home account and are dealing with numerous 
export inquiries and orders. Further orders have been 
received from shipyards. In most sections greater pro- 
gress could be made with the execution of orders if more 
skilled labour were available, but an improvement is 
being affected gradually as more Class B releases take 
place. 

South Yorkshire Coal Trade.—Supply problems are 
still causing anxiety. Stocks of coal at industrial con- 
cerns are much below the normal and the slight improve- 
ment in production accounts for only a small fraction of 
requirements. The railways are pressing for further 
supplies in readiness for Easter traffic. Coking coal sup- 
plies are insufficient to keep all the coke-ovens at full 
heats, but the make of coke is just able to meet the 
current requirements of industry, although it does not 
satisfy domestic needs for patent-oven and gas coke. 
Export business is very restricted, cargoes being mainly 
of outcrop coal under Government direction. 





PRICES OF SCRAP METAL.—The Ministry of Supply 
issued on December 31, 1945, a list of prices of non-ferrous 
scrap metals relating to the period January 1 to March 31, 
1946. The list of prices has now been made to apply 





until June 30. 


NOTICES OF MEETINGS. 

Ir is requested that particulars for insertion in this 
column shall reach the Editor not Jater than Tuesday 
morning in the week preceding the date of the meeting. 


ROYAL METEOROLOGICAL SocreTry.—Monday, April 8, 
2.15 p.m. and 5.15 p.m., Royal Institution, Albemarle- 
street, W.1. Joint Conference with THE PHYSICAL 
Society on “ Meteorological Factors in Radio Wave 
Propagation.” ' 

INSTITUTE OF TRANSPORT.—Monday, April 8, 5.30 
p.m.,: Institution of Electrical Engineers, “Victoria-~em- 
bankment, W.C.2. “ Ocean Transport,” by Mr. Maurice 
Hill. , 
INSTITUTION OF ENGINEERS-IN-CHARGE.—Monday, 
April 8, 6.30 p.m., St. Bride Institute, Fleet-street, E.C.4. 
“* Glass,” by Dr. J. H. Partridge. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Monday, April 8, 6.30 p.m., Caxton Hall, 
Victoria-street, 8.W.1. Annual General Meeting. 

INSTITUTION OF CIvIL ENGINEERS.—Tuesday, April 9, 
5.30 p.m., Great George-street, S.W.1. “‘ Considerations 
for Renewals of Permanent Way,” by Mr. H. C. Orchard. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, April 9, 
5.30 p.m., 85, The Minories, E.C.3. “‘ Engine Room 
Layout and Pipework,” by Lt.-Col. G. Rochfort Grange. 

INSEITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, April 9, 6 p.m., Mackworth 
Hotel, Swansea. ‘“‘ Mechanism of the German Rocket 
Bomb,” by Mr. W. G. A. Perring. London Graduates’ 
Section: Tuesday, April 9, 6.30 p.m., Storey’s-gate, St. 
James’s Park, S.W.1. ““ Interesting Mechanisms in 
German Aircraft,” by Mr. R. W. Brown. Western 
Branch: Wednesday, April 10, 7 p.m., Merchant Ven- 
turers’ College, Unity-street, Bristol. ‘“‘ Modern Inspec- 
tion Technique,” by Mr. J. Loxhamse North-Western 
Branch : Thursday, April 11, 6.45 p.m., Engineers’ Club, 
Manchester. ‘‘ Loop Scavenge Diesel Engine,” by Mr. 
H. Desmond Carter. Institution: Friday, April 12, 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. Dis- 
cussion on “ Production in Heavy Engineering Industry,”’ 
opened by Mr. G. M. Baker. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLaAND.—Tuesday, April 9, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘‘ North of Scotland Hydro-Electric 
Development Schemes,” by Mr. A. E. McColl. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Northern 
Treland Centre: Tuesday, April 9, 6.45 p.m., Queen’s 
University, Belfast. ‘‘ Studio Technique in Television,” 
by Mr. D. C. Birkinshaw and Mr. D. R. Campbell. 
North-Western Centre: Tuesday, April 9, 7.30 p.m., 
College of Technology, Manchester. “‘ Atoms, Electrons, 
and Engineers,” by Dr. T. E. Allibone. Transmission 
Section: Wednesday, April 10, 5.30 p.m., Victoria- 
embankment, W.C.2. “‘ Rural Electrification and the 
Single-Phase System of Supply,” by Mr. J. S. Pickles and 
Mr. W. H. Wills. Installations Section: Thursday, 
April 11, 5.30 p.m., Victoria~-embankment, W.C.2. 
“ Coreless Induction Furnaces,”’ by Mr. M. J. Marchbanks. 

INSTITUTION OF PRODUCTION ENGINEERS.—Luton Sec- 
tion: Tuesday, April 9, 7 p.m., Town Hall, Luton. 
*“ Drop Stamping,”’. by Dr. C. J. Dadswell. 

INSTITUTION OF NAVAL ARCHITECTS.—Wednesday, 
April 10, 10.15 a.m., Thursday, April 11, 10.15 a.m., 
2.30 p.m. and 5.15 p.m., Friday, April 12, 10.15 a.m., 
2.30 p.m. and 5.15 p.m., Institute of Marine Engineers, 
85, The Minories, E.C.3. Annual General Meetings. 
For programme see page 297, ante. 

Roya OF ARTS.—Wednesday, April 10, 
1.45 p.m., John Adam-street, W.C.2.  ‘* Cast Iron in 
Contemporary Building and Engineering,” by Mr. J. G. 
Pearce. 

DIesEL ENGINE USERS ASSOCIATION.—Wednesday, 
April 10, 2.30 p.m., Caxton Hall, Victoria-street, S.W.1. 
Discussion on “‘ Factors Affecting Engine Rating.” 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, April 10, 5.30 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. Annual Meeting. 
Tritton Lecture on ‘“ Locomotive Limitations,” by Mr. 
Julian S. Tritton. (Postponed from March 27.) 

ROYAL AERONAUTICAL SociETy.—Wednesday, gApril 
10, 6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. “‘ Silencing of Aircraft,”’ by Dr. N. Fleming. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Wednesday, 
April 10, 7.30 p.m., James Watt Institute, Birmingham, 
Annual Meeting. ‘‘ Education in the Foundry Industry.” 

INSTITUTE OF FUEL.—Thursday, April 11, 2.30 p.m., 
Institution of Mechanical Engineers, Storey’s gate. S.W.1. 
Annual Meeting. Presidential Address. 

INSTITUTE OF METALS.—London Section: Thursday, 
April 11, 7.30 p.m., 4, Grosvenor-gardens, 8S.W.1, Annual 
Meeting. Discussion on “ Soldering and Brazing.” 

JuNIOR INSTITUTION OF ENGINEERS.—Friday, April 
12, 6.30 p.m., 39, Victoria-street, S.W.1. ‘“‘ Some Pre- 
cision Measuring Machines,” by Mr. N. J. Bowyer-Lowe. 
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5 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our readers to 

the fact that the above is the address of our Regis- 

teed Offices, and that no connection exists between 

this Journal and any other publication bearing a 
T 


gmilar title. 
‘elegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMr.e Bak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 


Accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 











SUBSCRIPTIONS. | 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
st the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdon .................... £3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies ................ £3 3 0 
Thick paper copies ............ £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Cal 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the . The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 

i of “Appointments Open,” “ Situations 
Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and Is. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 124 per 
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SUPERSONIC AIR-FLOW. 


Tue behaviour of a compressible fluid moving 
relatively to an obstacle at speeds exceeding that 
of sound has been studied for many years along 
somewhat specialised lines in connection with the 
flight of projectiles and the design of steam-turbine 
nozzles. The whole engineering profession, however, 
has been profoundly impressed by recent accounts 
of war-time developments in gas-turbines and jet 
propulsion for high-speed aircraft, recognising that 
the practical solution of these major problems 
opens up a field of enormous potential importance 
for future exploitation. The paper on ‘‘ The Flow 
of Gases at Sonic and Supersonic Speeds,” which 
Dr. G. A. Hankins and Mr. W. F. Cope presented 
to the Institution of Mechanical Engineers on 
February 22 is, therefore, not only timely, but 
especially valuable in that it includes within its 
comprehensive survey a succinct introductory 
treatment of the theoretical basis of gas dynamics. 
The subject has its roots in thermodynamics, and 
its mathematical analysis is neither easily understood 
nor as yet sufficiently advanced for inclusion as a 
matter of course in the text-books with which 

i are most familiar. On the other hand, 
the fundamental fact that the attainment of a 
speed equal to that of sound marks a critical state 
is not difficult to accept when it is recalled that a 
sound wave is the propagation of a compressive 
disturbance at sonic speed, and that, conversely, 
an obstruction to the free flow of a compressible 
fluid at or above sonic speed should give rise to 
abrupt pressure discontinuities akin to standing 
sound waves. 

More generally, the effects of speed in the sonic 
region can be regarded as one of a succession of 
stages in the control of flow characteristics by the 
energy associated with the speed of a stream of air 
or other gas, and it is instructive to compare and 
contrast it with other stages of which a good deal 
is already well known. At sufficiently low speeds, 
for example, kinetic energy is correspondingly 
small and inertia forces are negligible compared 
with viscous forces, so that the latter may be said 
to control the motion. As speed increases, inertia 





effects increase more rapidly than those due to 
viscosity and the changing flow characteristics are 
governed by the ratio between inertial and viscous 
effects, commonly represented by the Reynolds 
number. This criterion holds good so long as the 
changes of pressure produced by the action or 
reaction of inertia forces remain an insignificant 
proportion of the general pressure throughout the 
gas; but, when the speed becomes so high that 
appreciable compression of the gas takes place in 
the neighbourhood of some obstruction to the flow, 
the elastic properties of the gas assume importance 
and eventually the ratio between inertial and elastic 
forces predominates over viscous effects. Since the 
actual speed relative to that of sound is a measure 
of this ratio, it forms a convenient criterion of the 
condition of flow throughout the sonic range and 
is known as the Mach number, after the Austrian 
physicist of that name. 

The Mach number is something more, however, 
as Mr. Hankins and Mr. Cope deduce, in their paper, 
from consideration of the kinetic theory of gases. 
For a perfect gas, subject to adiabatic thermal 
changes, the square of the Mach number is a measure 
of the ratio between the directed or external kinetic 


28 | energy and the internal or random translational and 


rotational energy of the molecules. Thus there are 
clear physical reasons why the Mach number 
should be the fundamental variable in high-speed 


9 flow, like the Reynolds number in incompressible 


flow ; and the analogy is supported by the similarity 
between the ill-defined transition from laminar to 
turbulent flow, at the lower limit of the speed range 
dominated by Reynolds number, and the so-called 
trans-sonic “blind spot” extending from slightly 
below to slightly above unit Mach number, over 
which an abrupt increase in resistanee coefficient 
occurs. A noteworthy distinction between these 
two parameters, however, is that the Reynolds 
number involves the size of the body obstructing 
the free motion of the stream, as well as the inertia 
and viscosity of the gas, whereas the Mach number 
involves the speed and certain physical properties 
of the gas only. It is reasonable to suppose that 
absolute size must have some influence, if only a 
secondary one, on resistance coefficients at super- 
sonic speeds, especially since the latter can occur 
at Reynolds numbers where, in the subsonic range, 
significant scale effect is known to occur. 

This sort of problem, like those entailing the 
interaction of shock waves or departures of the gas 
from theoretical perfection, presents serious obsta- 
cles to the purely analytical approach and empha- 
sises the value of experimental means for studying 
supersonic-flow phenomena in air. Recent develop- 
ments in electronics and photography have greatly 
improved the results obtainable from a covered 
ballistic range in which the wave patterns around 
scale-model projectiles, fired at various speeds from 
a gun, are photographed by spark illumination at 
a number of stations along the trajectory. The 
enlargement of the scope of supersonic-flow tech- 
nology to applications beyond ballistics, however, 
demands a more versatile form of apparatus, of 
which the supersonic wind tunnel is so far the 
outstanding example. In this connection, it is 
gratifying to record the prominent part played by 
British engineers, especially the late Sir Thomas 
Stanton and his distinguished successor, Dr. Han- 
kins, at the National Physical Laboratory, as well 
as to note the remarkable developments in super- 
sonic-tunnel design which have been achieved since 
the first equipment of this kind was produced by 
Stanton in 1921. It was a small affair, in which 
compressed air was expanded through a convergent- 
divergent nozzle less than an inch in diameter, the 
maximum speed achieved being about twice that 
of sound. The direct-expansion principle is extra- 
vagant and unduly curtails the time available for 
high-speed operation; for instance, an early 
German tunnel at Géttingen, actuated by the flow 
from the atmosphere into an evacuated receiver, 
could be used only for a few seconds at a time. 

When local air speeds around projections like 
engine housings, and near the wing tips, of fighter 
aircraft, rose into the compressible-flow range, the 
demand for experimental air speeds approaching 
that of sound led to the introduction of the principle 
of the injector in the design of sonic-speed tunnels, 
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one of which was equipped with a force-measuring 
balance. In this type of tunnel, compressed air.is 
discharged through an annular nozzle i 

the working section, along which is induced from 
the atmosphere a much larger volume of air in which 
experiments are conducted. The efficiency of the 
injector has been found to diminish rapidly when the 
Mach number exceeds unity, so that the economical 
use of the induction tunnel appears to be restricted 
to speeds rather below than above that of sound. 

From this, as well as other aspects, the continuous- 
operation return-flow supersonic tunnel, which Dr. 
Hankins and Mr. Cope have recently designed at the 
National Physical Laboratory, represents a con- 
siderable advance. The complete inclosure of the 

i ing air permits both the pressure and 
temperature of the working stream to be controlled, 
so that the Reynolds number can be varied. It is 
worth remarking, perhaps, that pressures and 
temperatures at the working section are, in general, 
appreciably different from those of the normal 
atmosphere, so that the speed of sound in the tunnel 
may differ ingly from the value (about 
1,100 ft. per second) for ordinary sound waves. A 
series of Mach numbers is achieved by a set of 
nozzles of rectangular cross-section, each comprising 
a pair of convergent-divergent shapes set between 
transparent, flat, vertical side-walls. Only one 
supersonic Mach number is attained with each 
nozzle ; and since the nozzles, made of polished wood, 
are difficult to make and somewhat troublesome to 
interchange, it is a little unexpected to find that 
the concept of flexible nozzle-walls, permitting the 
Mach number to be changed by external adjust- 
ment, has not been developed for incorporation in 
this tunnel, since the idea was applied to a similar 
purpose in @ previous supersonic tunnel at the 
National Physical Laboratory ten years ago. At 
the moment, the magnificent equipment now being 
installed at the Aberdeen Proving Ground, Maryland, 
U.S.A.,* which has flexible steel nozzle walls, rapidly 
adjustable for Mach numbers between 0-9 and 4-4 
and is to have highly elaborate auxiliaries, including 
means for measuring forces on a spinning shell 
model, represents the latest stage of supersonic 
experimental technology. 

The problems encountered in the design of super- 
sonic wind tunnels, as well as in the perfection of 
ancillary apparatus for Schlieren photography and 
the measurement of speed, Mach number and aero- 
dynamic forces and moments, are evidently so 
formidable in themselves, while at the same time 
so essential and instructive in establishing a founda- 
tion for a secure structure of supersonic science, 
that the volume and variety of work already 

for experimental attack far outweighs 
what has already been undertaken, useful as that 
has been. For at least a number of years, the 
limited equipment available will be fully occupied 
in exploring the capabilities of the supersonic 
tunnel as a weapon of research, in checking advances 
of theory, and in accumulating basic knowledge. 
The distribution of velocity in the boundary layer 
adjacent to an obstructing surface, and the effects 
of pressure gradients ranging up to the intensity 
of shock waves, are examples of fundamental work 
pressing for attention so that dependent research 
can be pursued with confidence. The very measure- 
ment of supersonic air speed presents difficulties 
‘that have not yet been fully surmounted. Following 
the satisfactory solution of these essential problems 
is already arrayed a succession of studies, along 
general lines, of such questions as the heating effect 
of supersonic flow upon an immersed body, the be- 
haviour of high-speed vapour streams, the pheno- 
mena of shock-wate systems interacting mutually 
or acting upon spaced vanes, and the detailed 
performance of reaction jets. All this work should 
properly have precedence over the host of individual 
investigations in engineering, physics and ballistics 
which already can be clearly foreseen. It would be 
both unwise and unfair, therefore, to look as yet 
for spectacular results for immediate practical 
application. Nevertheless, supersonic engineering 
has a promising future, to which Dr. Hankins and 
Mr. Cope have contributed substantially. 





* “ Supersonic Wind Tunnel Laboratory.” By Major- 


THE TRANSIENT WARMING 
OF ROOMS. 


THE large numbers of individuals and firms 
responsible for carrying out the extensive domestic 
and commercial building programme which faces 
this country have been furnished with useful 
guidance on most aspects of the matter by the publi- 
cation of the various Post-War Building Studies. 
These cover not only recommendations about the 
application of the various structural methods 
available, and information about the types of 
apparatus and their installation, but also studies 
of such matters as the relation between structural 
types and sound insulation and heating problems. 
There is, however, an aspect of these latter, the 
investigation of which presents considerable diffi- 
culty and with which it-does not appear that many 
workers have concerned themselves. It is mainly 
of interest in domestic premises, although many 
commercial offices of the smaller type are also 
involved. The matter concerned is the lapse of 
time which oceurs betweén the setting in operation 
of a source of heat, such as an electric or gas fire, 
and the moment when a sensation of warmth is 
experienced by an occupant of a room. Most 
domestic sitting rooms and many offices are left 
relatively unheated until they are in use, and the 
efficiency of this system of transient heating is a 
matter of wide interest and importance. 

The matter has been experimentally investigated 
by the British Electrical and Allied Industries 
Research Association and is the subject of a recent 
technical report.* The work was carried out on a 
3-ft. cube model room and it may be that some 
of the conclusions reached will be modified by the 
full-scale tests which are now in progress, although 
present indications are that the model test results 
will be found to be applicable on the larger scale. 
An obvious difficulty in this investigation is the 
specification of the “comfort temperature.” This 
will vary with individuals in any method of test, 
although this personal factor need not prevent the 
general ce of some average working value. 
In the model tests, the temperature was measured 
by a globe thermometer and a cylinder with surface 
treatment to resemble the thermal reaction of the 
skin, and in considering the results obtained it is 
necessary to assume that these two pieces of appa- 
ratus gave a fair measure of comfort temperature. 
The cylinder used was of copper, 17 in. high, closed 
at the bottom, and covered with a layer of commer- 
cial Cellophane, 0-020 in. thick ; two thermoco 
were inserted between the copper and the Cellophane 
at each end of a diameter half-way up the cylinder. 
Cellophane has the property of transmitting and 
absorbing radiation in approximately the same 
way as human skin. Determination of the rate of 
rise of temperature of the model room, with and 
without the indicator in place, showed that the 
thermal capacity of the latter was small compared 
with that of the room itself, and could be ignored. 
The model room was built of full-size bricks and 
mortar, with walls 4} in. thick and was covered 
on the inner faces with a layer of gypsum plaster 
4 in. thick. The bottom of the model was of brick 
carrying a stained wooden floor on joists. The 
ceiling was removable and was constructed of 
wooden joists covered with }-in. Essex board on 
the inside and deal boards on the outside. The 
Essex board was whitewashed. The heating unit 
used was an electric fire of the ordinary glow type, 
the enamelled metal housing being a scale model 
of an average electric fire. The temperature of the 
hot wire was 850 deg. C. and the radiant efficiency 
of the model was estimated at 50 per cent. There 
is a generally accepted rule that for ordinary rooms 
a fire rating of 1 watt per cubic foot of air space 
is satisfactory. On this basis, a model-fire rating 
of 16-3 watts would have been necessary, but this 
rule had little significance in an investigation based 
on a small model. On the assumption that all the 
heat available was used to warm the air, the walls 
and the indicating cylinder, and that the quanti- 





* Technical Report. Reference Y/T5. The Transient 
Warming of Rooms. By M. VY. Griffith, B.Sc., A.Inst.P. 
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ties involved are proportional to the Volume 
and the. surface, analyses showed that that 
part of the absorption proportional to the square 
of the linear dimensions may be as much as ¢j 
times that proportional to the eube. On this basis 
the watts required in the model room to Produce 
the same equivalent temperature as in a full-size 
room. would be 37. It was found experimental} 
that 42-5 watts produced an adequate rise i 
temperature at the indicating cylinder, and this 
value was used in the tests. 

The mechanism of warming a room from a radian 
source may be divided into three stages which hays 
different time constants. The first stage is th, 
temperature rise, relative to the initial temperatyy, 
of an occupant of the room, due to radiation ang 
convection. The convection effect may be measured 
by the rise in temperature of the ceiling which, iy 
the model, carried five thermocouples. The time 
constant of this first stage was found to be of the 
order of 15 minutes. The second stage is the 
temperature rise due to the warming up of the sur. 
face layers of the walls. The result of this effect 
is a diminution of the loss of heat from the occupant 
by radiation to the walls and by convection. | 
was found that heat began to travel through a wall. 
board in about 5 minutes and that a steady state 
was reached in 20 to 30 minutes. The third stage 
was the heating up of the body of the walls, consist. 
ing in the model, of brickwork. Measurement 
showed, that the establishment of a final temperature 
due to this effect might take as much as 4 hours 
and its influence was not relevant to an investigation 
concerned with transient heating. Wallboard and 
wall temperatures were measured by surface and 
buried thermocouples. 

The nature of the wall surface has no effect on 
the direct radiation received by the occupant, but the 
steady temperature (steady in the transient sense) 
is effected by the wall temperature and by the 
reflectivity of the surface layer. Radiation which 
reaches him after one reflection will be reduced 
in accordance with the reflectivity factor, and that 
which has suffered two reflections in accordance 
with the square of the factor. Actually, there will 
be many multiple reflections, the intensity of the 
diffuse radiation being proportional to 1 + R + R* 
+ ..., where R is the reflectivity of the wall surface. 
This expression is equivalent to —- and its 
practical effect is that the effect of reflectivity is 
not appréciable until it exceeds 0-5. A noticeable 
improvement is obtained with a rise of reflectivity 


uples | from 0-5 to 0-6. Apart from the fact that a high 


reflectivity is difficult to maintain in practice, the 
reflectivity affects only a proportion of the total 
temperature rise which is dependent on the tempera- 
ture of the wall surface which, in turn, is a function 
of the thermal resistivity of the covering and its 
specific heat. From the point of view of transient 
heating, it is necessary that as small an amount of 
heat as possible should escape into the wall. 

An extensive series of experiments was carried 
out in the model room with various types of wall 
covering, such as untouched plaster, plaster covered 
with wallpapers, wallboard, plywood, etc., and the 
conclusion reached was that the best results were 
obtained with a covering of high thermal resistivity 
and low volume specific heat, but thick enough to 
prevent the escape of heat into the base material 
in the transient period with which the observations 
were concerned. The relation between the various 
factors entering into the matter is very complicated 
and it is considered that a wider range of materials 
must be tested fully to exhibit the effect of their 
varying properties. Little published information 
was available about many of the factors concerned 
and, for instance, it was necessary to carry out 
original work to establish the relative heat reflec- 
tivity of various types of material. This showed 
that metallic surfaces, glossy wallpapers, and 
mat wallpapers and wallboard were related in 
the ratios 100 : 60:40. It was similarly necessary 
to measure the specific heats and thermal conduc- 
tivities of the materials concerned. Specific heats 
did not show great variations ; plaster was 0-215, 
Cellotex 0-289, and gilt paper 0-288. Thermal 
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conductivities varied from 0-0046 for plaster to 
0-0014 for maple and 0-00105 for Cellotex. 








eer ct te Hef 


aS os 


- 


eV FOE SS eS a] ee 





APRIL 5, 1946. _ 


ENGINEERING. 


327 








NOTES. 


CoNFERENCE ON INDUSTRY AND RESEARCH. 


A Two-DAYS conference on “ Industry and’ Re- 
search,” organised by the Federation of British 
Industry under the presidency of Sir Clive Baillieu, 
was held in the Kingswr.y Hall, London, W.C.2, on 
Wednesday and Thursday, March 27 and 28. It 
was attended by some 1,400 delegates from all parts 
of the British Empire and from Belgium, France, 
Holland, Russia, Sweden and the United States, 
and was designed to show how science is applied in 
and by industry, and the part played by research 
in promoting industrial efficiency, exports, full 
employment, and higher standards of living. The 
conference was opened by Sir Robert Robinson, 
P.R.S., who urged the need for more universities 
with scientific departments, and many more tech- 
nical colleges, “‘ so that science and technology may 
permeate every section of all industries and not 
merely filter from their research laboratories.” In 
the past, he said, Britain was second to no country 
in scientific research and industry, but the new and 
harder conditions of the present necessitated a new 
technique of development; the revolution in 
methods must be of the order of that which had 
occurred in warfare. The Rt. Hon. John Wilmot, 
Minister of Supply and Aircraft Production, saying 
that the industrial future of the country depended 
on the response of the mass of British industrialists 
to the opportunities offered to them by science, 
drew attention to the facilities now provided for 
collective technical and market research, which 
enabled the small firms, as well as the larger organisa- 
tions, to take advantage of the latest, scientific 
progress. Other addresses were given by, Sir Ed- 
ward Appleton, F.R.S., secretary of the Depart- 
ment of Scientific and Industrial Research; Sir 
William Larke, Director of the Iron and Steel 
Federation and chairman of the Research Committee 
of the Federation of British Industries ; Sir Harold 
Hartley, F.R.S., who was Director of Scientific 
Research on the London Midland and Scottish 
Railway until his recent appointment as a member of 
the British Overseas Airways Corporation; Sir 
Ernest Simon, chairman of the Council of Man- 
chester University; Mr. Herbert Morrison, Lord 
President of the Council; and Sir John Anderson, 
F.R.S. During the various sessions, papers of a 
more technical character were presented by a num- 
ber of well known research engineers. In the session 
on “ Scientific Research and Production,” Dr. J. R. 
Hosking spoke on ‘‘ Research and Quality,’’ Mr. A. 
Healey on “* Research and Production Costs,”’ and 
Dr. C. C. Paterson, F.R.S., on ‘‘ Conversion of the 
Results of Research into Production.” Under the 
general heading of ‘‘ Scientific Research and Indus- 
trial Expansion,’ Dr. R. E. Slade described ‘“‘ How 
New Industries Arise,” Mr. C. H. Davy dealt with 
“Modernisation of Processes and Plant,” and Mr. 
A. J. Philpot with “‘ The Part Co-operative Research 
can Play.” The subject of the final session was 
“The Application of Research in Industry” and 
was discussed in two complementary papers, Dr. 
P. Dunsheath, President of the Institution of Elec- 
trical Engineers, taking the case of ‘‘ The Firm with 
a Research Department” and Sir E. Raymond 
Streat, chairman of the Cotton Board, that of 
“The Firm without a Research Department.” Sir 
William Larke summed up the lessons of the two 
days of the conference, and put five resolutions, 
which were carried. The first was that the com- 
petitive power of British industry must be firmly 
secured, and that every industrial undertaking 
should make full use of new scientific knowledge 
as soon as it becanie available. The second resolu- 
tion was that every industrial unit should have one 
or more qualified officials whose specific duty should 
be to follow general scientific and technical develop- 
ments and literature, and to bring relevant matters 
of this kind to the notice of the executive authority 
of the concern. The remaining resolutions urged 
the fullest industrial use of research associations, 
and the establishment of more individual research 
departments ; the provision of increased training 
facilities for scientific and technical 1; and 
that the Government should collaborate by giving 
the highest priorities to the buildings and staff. 


INDUSTRIAL APPLICATION OF ATOMIC ENERGY. 


On the motion for adjournment in the House 
of Commons, on Thursday, March 28, Mr. Martin 
Lindsay asked what the Government were doing to 
develop atomic energy, the industrial use of 
which would result in a great saving of labour and 
trarlsport. He believed that this development 
would’ enable British national economy, which at 
present was based on coal, to be put on a sound 
permanent footing. It simply did not make sense, 
he said, to read that the Central Electricity Board 
were proposing to spend 300,000,000/. during the 
next ten years upon power stations which, he 
believed, would be out of date before they were 
completed. In reply, the Minister of Supply (the 
Rt. Hon. John Wilmot) sdid that although fissile 
material, produced in quantity, had been used to 
release the explosive energy of the atomic bomb, 
the problem of harnessing the energy of the atom 
for peaceful purposes had not yet been solved. 
There was no justification for the belief that there 
was a quick and easy solution of these industrial 
problems. It was necessary to find some means 
whereby the energy released by the process of 
fission could be made available as a source of power 
The first essential was to remove the heat that 
was generated at a high temperature, so that it 
could be converted into power. There were very 
serious technical difficulties in drawing off heat at 
high temperatures. It was most likely that atomic 
energy would be used for the production of electric 
power by employing the heat through steam or 
gas turbines in large units. The day of the atomic 
motor-car had not yet dawned. It should be appre- 
ciated, moreover, that the cost of fuel was, at 
present, the smaller part of the cost of the generation 
and distribution of electricity. The conclusion was 
that, except where the normal generation of elec- 
tricity by the normal known means was for some 
reason excessively costly, it would be a long time 
before atomic energy had any economic significance. 
The Goverument, however, were sparing no pains 
in devoting as large a section of the national effort 
as could be spared to this development, which they 
regarded as of transcending importance. 


National Exurpition oF CoNSUMER GOODs. 

The Council of Industrial Design are organising a 
‘“ Britain Can Make It’ National Exhibition of 
Industrial Design in Consumer Goods, to be held 
at the Victoria and Albert Museum, South Kensing- 
ton, London, 8.W.7. The exhibition, which will 
open on September 24, is intended to demonstrate 
the value of the design of British goods. Space will 
not be sold, and there will be no stands representa- 
tive of individual firms, or trade or industrial associa- 
tions, or regional industrial groups. Arrangements 
will be made by the Council to give all necessary 
information to visitors, the attendants being em- 
ployees of the Council. Each type of commodity 
will be presented in one or more of three different 
ways. It may be shown in commodity groups, 
either in specially-designed settings or in separate 
halls or sections. A second alternative is to use the 
commodity as part of the equipment of a series of 
some 24 kitchens, living and other rooms. Finally, 
the exhibit may be presented as a special feature in 
order to illustrate the significance of design in 
relation to a particular class of article. The com- 
modity groups and features of the exhibition include 
pottery, office and other furniture, wall and floor 
treatment, travel goods, office equipment, radio 
equipment and gramophones, domestic equipment 
and fittings, scientific instruments and cameras, 
hardware, hand tools and cutlery, watches and 
clocks, and packaging. There will also be a special 
section called “‘ War to Peace,” showing notable 
examples of goods which in design, material or 
method of production derive mainly from technical 
lessons learned in war productidn, or from types of 
articles originally developed for war purposes. The 
gross floor area of the exhibition will be 90,000 sq. ft., 
making an extensive display area from the point of 
view of the individual visitor, though a limited one 
when measured against the full range of goods which 
‘industry is capablesof producing. The arrange- 
ments for collecting the goods intended for display 
in order that they may be judged by the selection 





committees are being actively considered, as are 


also the subsequent arrangements for forwarding 
the selected goods to the exhibition site. Mean- 
while manufacturers should write to the Council, 
Tilbury House, Petty France, London, 8.W.1, for 
advice and guidance regarding the exhibition. 


PrizE FoR IMPROVING Surps’ Crews’ Accom- 
MODATION. 

The Council of the Institution of Naval Architects 
announce that a new award, to be known as the 
Watts’ Prize, has been established as the result of 
the generosity of Messrs. Watts, Watts and Com- 
pany, Limited, shipowners, London. The award, 
which is intended for proposals for improving 
crews’ accommodation in merchant ships, is open to 
all members, associate members, associates, and 
students of the Institution, and a first award of 
from 265l. to 501., according t> merit, will be offered 
for the best proposal received by the secretary of 
the Institution, 10, Upper Belgrave-street, London, 
8.W.1, by June 30. The Council,“however, reserve 
the right to withhold an award altogether should 
a proposal fail to reach a sufficiently high standard, 
or if, in their opinion, it be deemed impracticable 
of adoption or otherwise unacceptable. - Proposals 
for improving crews’ accommodation may relate to 
new construction or to modifying existing con- 
struction, and may be in the form of a written 
paper or an invention, design, plan, process or 
product. The habitability of crews’ living spaces 
should be considered generally and candidates for 
the prize may treat the matter in a broad way or 
in detail. Consideration need not be restricted to 
structural design, or the use of new materials, and 
matters affecting health, such as ventilation, sani- 
tation, washing facilities, or the use of insecticides 
would be considered. Any proposals which would 
improve amenities, or add to safety, would come 
within the terms of the award, but they must be 
workmanlike and bear relation to the inevitable 
limitations of life afloat. In making the awards, 
the Council will have the advice of representatives 
of the National Maritime Board. 


Rapio COMMUNICATION ON AMERICAN 
RalILRoaDs. 
Several American railroads are making major 
experiments in the use of two-way radio communica- 
tion on trains. The Pennsylvania Railroad has 
proved the new method practicable on its 245-mile 
main-line four-track division between Harrisburg 
and Pittsburgh, Pennsylvania, and-it is reported 
that, before long, the main line between New York 
City and Washington, D.C., will be equipped with 
the new device. All new engines constructed are 
being fitted with the new equipment. The two- 
way equipment used will permit communication be- 
tween operating towers and trains, from one train to 
another, and from driver to conductor on the same 
train. Experiments began on the Harrisburg-Pitts- 
burgh line in August, 1944, since when the railroad 
has spent more than a million dollars in extending 
this safety service. Other experiments were con- 
ducted in northern New Jersey by the same railroad 
as early as June, 1942. Mr. A. S. Hunt, chief 
engineer of communications and signals of the Balti- 
more and Ohio Railroad, has revealed that experi- 
ments on freight trains of that railroad have been 
going now for more than a year. The Baltimore and 
Ohio R.R. is trying out different types of sets and 
methods, but one difficulty is in obtaining an antenna 
sufficiently high to operate in the presence of over- 
head obstacles, such as bridges, etc. Onthe Atlantic 
Coast Line Railroad. Mr. N. A. Peebles, the elec- 
tronic engineer of the system, has experimental 
equipment on order and expects it to be installed 
soon. No actual experiments have been carried out 
on this line, as yet; the first will be confined to 
portions of the system between Rocky Mount, North 
Carolina and Florence, South Carolina. Officials of 
the Seaboard Air Line Railroad have been conduct- 
ing experiments on the lines between Richmond, 
Virginia, and Miami, Florida, to obtain climatic and 
topographical data. Mr. Glen E. Nielsen, assistant 
chief of safety and special services of the Federal 
Communications Commission, has stated that a 
number of experimental authorisations for two-way 
radio communication have been issued to American 
railroads. The Commission have already promul- 





gated rules and regulations for the service. 
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LETTERS TO THE EDITOR. 


A HOUSE DIVIDED. 
To tHe Eprror or ENGINEERING. 


Str,—Your footnote to the letter from Mr. R. 
Zdanowich, on page 304 of your issue of March 29, 
refers to the request for a secret ballot sent by us 
to the Clerk of the Privy Council on behalf of a 
group of corporate members of the Institution of 
Mechanical Engineers. As the contents of this 
letter may be of interest to other corporate members, 
we send you herewith, with the sanction of those 
instructing us, a copy of it which you are at liberty 
to publish if you wish. We shall be pleased to hear 
from other corporate members who may be in 
sympathy with the views put forward, and, of 
course, any communication they may make to us 
will be treated as confidential. 

Yours faithfully, 
CiaREMONT, HayNES AND CoMPANY, 
Solicitors. 
Vernon House, Sicilian-avenue, 
Bloomsbury-square, London, W.C.1. 
April 3, 1946. - 


Sir, 


Tae CHARTER OF THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


We are acting for certain corporate members of 
the Institution of Mechanical Engineers (herein 
called ‘“‘the Institution”), whose names are 
appended. 

The object of this letter is to ask the Privy Council 
to withhold their approval of the alterations of the 
Charter and By-laws of the Institution in so far 
as the alterations concern the amalgamation pro- 
posed with the Institution of Automobile i 
until the matter has again been submitted to the 
members of the Institution and this time by secret 
ballot. 

We believe that you have already seen the leading 
article in ENGINEERING of March 15, 1946. Our 
clients agree substantially with the contents of 
that article, but the main burden of their complaint 
is that there is reason to believe that many 
members (that is, members entitled to vote) were 
deterred from voting by the manner in which the 
poll was taken. 

The proposals were sent out with the full backing 
of the Council of the Institution and each member 
was required to put in block letters on his voting 
paper his name and grade in the Institution. So 
far as is known, this has never been required before 
in any vote of the Institution. 

It has long been the principle of British democracy 
that a man should be entitled to vote without the 
way in which hé has voted becoming known to 
those who can affect him for good or ill. Particu- 
larly is that desirable in a professional institution 
when the advancement in grade of a junior member 
depends upon the support of those senior to him 
and has to be approved by the Council. In the 
present case, each voter was required to record his 
name on his voting paper in the clearest manner 
and to send it in to the Council, who could file it 
away for future reference. 

In the result, more than half of the voters 
abstained from voting, although the matter is one 
of great importance to the future of the Institution. 
The proposals will be placed before the Privy Council 
for approval, although they have obtained the 
support of only 3,548 out of more than 13,000 
corporate members. 

It is difficult in the prevailing circumstances to 
bring forward people to say that they were deterred 
from voting, but those instructing us are prepared 
at an interview to give in confidence instances which 
show that that has happened. 

Meanwhile, there is a great volume of dissatis- 
faction with the way in which the matter has been 
conducted. 

Those instructing us ask that the whole matter 
may be submitted again to a postal poll in condi- 
tions which will ensure that the ballot is secret. 

Further, they ask that the arguments for and 


bers, preferably’ by circulating the verbatim report 
of the meeting held on November 29, 1945. 

If the proposals merit acceptance, they will obtain 
the necessary majority and there will be no further 
cause for the great feeling of dissatisfaction that 
now exists in the Institution. 

If, on the other hand, the proposals are lost, the 
unsatisfactory nature of the proceedings hitherto 
will be demonstrated. 

A copy of this letter is being sent to the Secretary 
of the Institution. 

We are, Sir, 
Your obedient servants, 
(Signed) CuarnEmMont, Haynes & Co. 
The Clerk to the Privy Council, 
Great George-street, S.W.1. 
March 21, 1946. 





PUBLIC EXAMINATIONS IN 
ENGINEERING. 
To THE Eprror oF ENGINEERING. 

Smr,—Mr. E. E. Mann, in his article under this 
head, on page 257 of your issue of March 15, 
manages to convey the impression that a part-time 
student who has obtained a. Higher National 
Certificate is not very well qualified, compared 
with those more fortunate people who have gradu- 
ated in engineering as the culmination of a full-time 
day course. He assesses the “relative difficulty 
of these qualifications” as 24 to 100, basing his 
estimates on the number of hours which, he claims, 
are spent in each case in receiving tuition of a post- 
matriculation standard. These figures are scarcely 
fair to the weaker vessel, and since it would be a 
pity if they gained general credence, I ask the hospi- 
tality of your columns to add a few words of correc- 
tion. 
It is customary for a matriculated entrant to 
receive exemption from the first of the three years 
of evening study, starting from age 16 plus, that 
are normally required to obtain an Ordinary National 
Certificate, provided that he satisfies also in the 
subject of Engineering Drawing. This leaves him 
four sessions of about 33 weeks each, devoting 
7 to 74 hours per week to a selected group of subjects, 
or, say, 960 hours in all, to qualify for the Ordinary 
and Higher National Certificates. (Mr. Mann 
would credit him with only 540 hours of “ post- 
matriculation’ tuition.) Moreover, since the 
degree course is broader based, the standard of 
attainment realised in his own line by the part-time 
student is by no means to be despised, as, in fact, 
is recognised by most employers. A matriculated 
student can graduate in engineering under existing 
London regulations, after about seven sessions of 
evening study, compared with the four sessions 
(plus any extra time for engineering drawing) 
demanded by the two National Certificates. If, 
then, we are to follow Mr. Mann in using time as a 
yardstick, the proportion should be something 
like 2 to 1 instead of the 4 to 1 that he suggests. 
May I add, also, that the sacrifices entailed by the 
exacting requirements of senior part-time study, 
pursued to a successful issue, are no mean test of 
character, and the man who wins through is entitled 
to our respect and admiration. Those who fall 
by the way are many. I do not belittle the worthy 
achievement of the full-time student, but he has, 
on the whole, an easier passage, and, I am sure, would 
be the last to claim that he is four times as good an 
engineer as his opposite number in the “evening 
edition.” 
Yours faithfully, 

G. F. Freeman. 
West Ham Municipal College, 
Romford-road, West Ham, London, E.15. 
March 30, 1946. 





THE RAILWAY SITUATION. 


To THe Eprror oF ENGINEERING. 


Sm,—The leading article in your issue of March 
22, page 278, states that, in 1945, the number of 
loaded wagon miles was 1,264,000,000, and empty 
wagon miles 471,000,000. If, however, half the 
number of 20-ton wagons were used, as urged by 





against the proposal be fairly put before the mem- 
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matically be cut by one-half. Shunti 
would be correspondingly reduced. 
Meanwhile, whereas in Great Britain the size of 
wagons has only been slowly creeping from 6 to 
10, 12, 14, and now to 16 tons, in other countrig, 
they have increased from 10 to 20, 30, 40, 50 
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and even 70 tons, thereby substantially reduae 
operating expenses and transport rates. 

As an outsize, on the Virginian and other Ameri. 
can railways (which, in earlier days, all used 10-to, 
trucks) 120-ton wagons are now being used for cog] 
iron ore, etc. A train actually consists of 100 of 
these wagons, carrying 12,000 tons, for 350 iniles a 
an inclusive rate of 9s. a ton for the whole journey, 
Coal and iron ore is tipped from them at the rate of 
40 wagons an hour, or 4,800 tons. Hence the cheap 
coal, steel, gas and electricity in that country. Qyr 
own rate of unloading by hand and shovel is only 
about 10 tons an hour! The size of these wagons is 
about the same as our workmen’s coaches, which 
enter colliery and other sidings. 

Obviously, with a rapid return to normal trading 
conditions, Great Britain cannot hope to continue 
to compete abroad while she lags so far behind the 
United States and other countries in using high. 
capacity trucks. 

Yours faithfully, 
E. R. B. Rosenrts. 
Eynesbury, 
St. Neots. 
March 28, 1946. 





OBITUARY. 


MR. H. T. GARVIE. 


We note with regret the death, on March 26, 
at Alexandria, Egypt, of Mr. Herbert Thomson 
Garvie, chairman and managing director of the 
British Steel Piling Company, Limited. He was 
born at Whetstone, Middlesex, on December 7, 
1884, and after receiving his education at Tollington 
Park College, entered the Polytechnic, Regent- 
street, and afterwards Seafield Park Technical 
College. In January, 1899, he was apprenticed to 
the Southgate Engineering Company, makers of 
cranes, pile drivers and machine tools, and after 
spending the year 1902 with Messrs. Mavor and 
Coulson, Limited, Glasgow, returned to the South- 
gate Engineering Company and remained in their 
drawing office until 1907. In that year he 
joined the British Steel Piling Company as 
engineer, and took charge of the design and con- 
struction of steel cofferdams and pile-driving plants 
of various types. In 1918, he was made chief 
engineer and general manager, and, in January, 
1928, managing director. He was subsequently 
elected chairman of the company. Among Mr. 
Garvie’s earlier work was the design of pile-driving 
equipment for jetties at Lagos and elsewhere, for 
the Crown Agents for the Colonies, and the sinking 
of colliery shafts through running sand at Hatfield 
Main Colliery, Doncaster. During the war of 
1914-18, he designed many special pile-driving 
plants for the War Office and floating pile drivers 
for the Belgian Government. In 1924, he was in 
India in connection with the design of temporary 
dams for the Lloyd Barrage, and some years later 
did similar work at the Nag Hammadi Barrage. 
Mr. Garvie also originated several systems of steel 
sheet piling and designed high-speed winches for 
operating cableways, draglines and similar plant. 
He was elected an associate member of the Insti- 
tution of Mechanical Engineers in 1918, and trans- 
ferred to membership in 1927, In that year he 
also became a member of the Institution of Struc- 
tural Engineers, and was subsequently elected 4 
vice-president. He was made a member of the 
Institution of Civil Engineers in April, 1944. 





INSTITUTE OF WELDING.—The annual general meeting 
of the West of Scotland Branch of the Institute of 
Welding will be held at 39, Elmbank-crescent, Glasgow. 
at 6.30 p.m., on Wednesday, April 10. After the formal 
business, a paper on “Fabrication and Welding of 
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Bridging Equipment,” will be read by Mr. R. G. Braith- - 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


As we recorded gn page 207, ante, a paper on 
“The Flow of Gases at Sonic and Supersonic 
Speeds,” by Dr. G. A. Hankins and Mr. W. F. Cope, 
was presented at an extra general meeting of the 
Institution of Mechanical Engineers, organised in 
conjunction with the Applied Mechanics Group of 
the Institution and held in London on Friday, 
February 22. The chair was taken by Professor 
H. W. Swift, M.A., D.Sc.(Eng.). We comment 
on this paper on page 325 of this issue and we give 
below an abridged report of the discussion which 
took place at the meeting. , 

The discussion ‘was opened by Dr. S. Livingston 
Smith, who had been Superintendent of the Engin- 
ering Division of the National Physical Laboratory 
while some of the work described had been carried 
out. He referred first to the 11-in. supersonic tunnel 
erected in 1942. Until that tunnel was built, it had 
been necessary to rely on the induced-flow tunnel, 
which obtained a Mach number of only-1-7 and 
accommodated a model of only about 0-3 in. in 
diameter. Owing to the exigencies of war, the 
ll-in. return-flow tunnel had to be designed to suit 
an existing axial-flow compressor, the characteris- 
tics of which fixed the over-all pressure ratio, the 
size of the working section, and the Mach number 
which could be obtained. The design of the diffuser 
thus became important, as it limited the regain of 
pressure from the working section to the compressor 
intake; and it was appropriate to point out the 
very large gap which existed between the actual and 
the ideal performance for various forms of diffuser. 
As the authors indicated, this gap was something 
like 25 per cent. at a Mach number of 1 and 50 per 
cent. at a Mach number of 3. It was relatively easy, 
working with different diffusers, to obtain results as 
good as those of Crocco, but very difficult to improve 
on them. This was clearly a direction in which 
further research was needed, and he asked whether 
designers of centrifugal compressors which had to 
operate with gases flowing at supersonic speeds were 
getting diffuser efficiencies in the region of those 
recorded in the paper, or better. 

Secondly, he referred to the ballistic range men- 
tioned in the paper ; one of the objects of that work 
was to improve the accuracy and stability of pro- 
jectiles during the nutational period, and for that 
purpose spark shadowgraphs were taken of the 
projectile in flight at a number of stations at known 
positions down the range. In addition, devices 


were incorporated so that the velocity between each | high-speed 


station (and they were very close together) could 
be measured accurately, and from that the decelera- 
tion, and therefore the drag coefficient, could be cal- 
culated for that particular projectile in the range. 
For that purpose, they had in the recording hut a 
double-beam cathode-ray oscillograph and a rotat- 
ing-drum camera. On the rotating drum a film was 
wrapped, and the beam was focused on to the drum. 
There were two beams; one was connected to the 
10,000 standard-cycle frequency of the laboratory, 
and the other received a pulse every time a photo- 
graph was taken, giving a “kick” in the record. 
Counting the frequencies between one kick and the 
next gave the time, and it was possible to measure 
the distance accurately because the shot was photo- 
graphed on the plate; thus the drag coefficient 
could be obtained for a given shape of projectile 
about | in. in diameter under known conditions in 
the range and in the supersonic tunnel. It could also 
be measured at the firing trials with the full-scale 
projectile. Under supersonic conditions of flow, 
the resistance was some function of both the Mach 
number and the Reynolds number ; it consisted, as 
to 80 per cent. to 85 per cent., of form drag, and as to 
15 per cent. to 20 per cent. of skin friction, with nor- 
mal atmospheric conditions. It might be that the 
form drag could be scaled up on the basis of Mach 
number, but the skin-friction effect might depend 
both on the Mach number and on the Reynolds 
number, and there was thus the possibility of intro- 
ducing considerable error. The clarification of those 
relationships was another direction in which research 
could be pursued with profit. 

Dr. J. W. Maccoll said that the considerable 
advances made in ballistic science in this country 


during the past 25 years were largely due to the work 
of the Fluid Mechanics Group of the Engineering 
Division of the National Physical Laboratory. 
They had made a major contribution in this field. 
Between the wars, there was little appreciation of 
the importance of the study of sonic and supersonic 
motions ; it was regarded rather as the domain of 
the ballistician, and was greatly neglected. The 
work of Stanton and his followers was remarkable 
in that they had been able to achieve so much with 
so little ; it seemed wonderful that they obtained 
such accurate results on models-of less than }-in. in 
diameter. 

He agreed that the efficiency of wind tunnels was 
one of the chief problems at the moment. A good 
deal of work would have to be done in the immediate 
future on improving supersonic tunnels, because, 
although the aerodynamic experts were just bécom- 
ing interested in speeds of twice the speed of sound, 
there were other fields where Mach numbers of 
several times that ratio were becoming important. 
It might become necessary to have facilities to cover 
that wider field, and the horse-power for running such 
equipment would then become of very great impor- 
tance ; therefore the improvement of efficiency should 
be studied actively in the immediate future. The 
authors had given a very useful indication of some of 
the fields of research in compressible flow. He might 
add one further line, which was the study of problems 
which involved both the supersonic and the subsonic 
types of flow. In aircraft problems, for instance, 
there was the flow part an aerofoil in the sonic re- 
gion, which usually entailed some unknown region of 
supersonic flow with subsonic flow outside. The 
problem was extremely difficult, both mathematically 
and experimentally, because, from the analytical 
standpoint, the boundary between the two regions, 
the sonic line, was quite unknown ; the problems of 
the sonic line would have to be explored in the 
immediate future if any progress was to be made. 

Mr. 8S. A. Wood asked whether knowledge of the 
effect of turbulence in the air approaching obstacles 
at high speeds had increased in recent years, and 
whether the authors considered this effect to be 
important. When dealing with high-speed wind 
tunnels, he had always felt on rather insecure ground 
in having turbulent air approaching the model under 
test, whereas the aerofoil or projectile would usually 
be travelling through still air. Some investigators 
claimed advantages for imterference methods of 
studying the flow distribution. Did the authors 
propose to use these? They involved vibration 
effects, which were probably diffiéult to get rid of in 
i wind tunnels, but he believed that the 
technique had been used abroad in connection with 
turbine blades. In measuring velocities in the 
supersonic range, was it possible to apply a tech- 
nique like that of the hot-wire anemometer ? 

In connection with the design of the induced-flow 
tunnel, there was considerable uncertainty in the 
early days regarding the optimum length of the 
divergent portion for supersonic nozzles. It was 
claimed by some workers, and he had heard the 
claim made in Germany, that the short nozzle was 
less likely to give trouble from the moisture-content 
standpoint, possibly because of the reduced time 
during which the air was in contact with the newly- 
condensed moisture. One great trouble in the early 
days was the aberration of the performance from 
the ideal because of moisture in the jet. Other 
points to be considered were the relation of the 
cross-section of the model to that of the tunnel, the 
length of working section to accommodate a given 
model, and the relative advantages of the open- 
jet and fully-walled tunnels. There was also the 
question of the. method of supporting the model. 
It had been suggested that the support from the 
base was liable:to give low readings of head resist- 
ance because it tended to stabillise the wake and 
so give a false value. Some workers in other 
countries favoured a side support. Now that it was 
possible to show the importance of the Reynolds 
number at supersonic speeds, he agreed that the 
experimental investigation of boundary flow was an 
urgent matter. It would seem desirable to be able 
to exert some control over the ifitial turbulence of 
the free stream, and the tunnel might be fed from a 
reservoir of étill air; that, of course, would limit 





‘the time during which the tunnel could operate, 


but it would permit of starting with non-turbulent 
air. 
When developing these tunnels, one of the troubles 
was the deposit of fine particles of atmospheric 
grime on certain parts of the tunnels and models 
during test. Those deposits were probably asso- 
ciated with local breakdown of the boundary flow, 
and the importance of flow was shown by 
the fact that the position of the deposits changed from 
day to day. The scale on which they had to work 
in those days was too small to enable them to look 
into that matter thoroughly, but no doubt it would 
be examined, as foreshadowed by the authors. 

Dr. H. L. Guy, F.R.S., said that, for many years, 
those who wrestled with the problems of steam- 
turbine design had envied the simplicity with which 
the “ aerodamnicians ” could attack their problems, 
by calmly assuming that they were dealing with 
incompressible fluids. Their work had now carried 
them, however, into a range where the compressi- 
bility of the fluid was as important as it was to the 
turbine designer and the ballistician. The ballis- 
tician had been working in that range, and much 
beyond it, for so long a time that he was afraid that 
the turbine designers were not aware of some of the 
things that the dead-and-gone ballisticians had done. 
He had been surprised to find, a few years ago, that 
he and other turbine designers had been using Mach 
numbers for co-ordination purposes for about 20 
years without being aware that Mach had ever lived 
and had done such marvellous work, and written 
such outstanding papers, between 1860 and 1880. 
It did not take them long to see the significance of 
the Mach number when they started to out 
research work on steam nozzles. One of the first 
things that re-directed attention to the importance 
of such methods was the nozzle researches carried 
out by a Committee of the Institution ; and one of 
the first things that had to be done was to find the 
angle of efflux of the stream from the nozzle. Find- 
ing efflux angles with steam was a dirty, hot and 
uncomfortable job, and so they started to work with 
air. When he gave the Parsons Memorial Lecture 
on “Steam Turbine Nozzle Ffticiency” to the 
Institution of Civil Engineers, he pointed out that 
the observations with air applied to steam flow, but, 
at steam velocities greater than the air velocity, in 
the ratio of the velocity of sound in steam to the 
velocity of sound in air. He did not know at that 
time that Mach had suggested this as a co-ordinator 
so many years before. — 

Those who heard the first lecture in which Whittle 
gave an account of his work would remember the 
cinematograph film showing the jet-’plane develop- 
ment of the Bell Company of America. To explain 
how important and significant in modern work was 
the approach to sound velocity, the film showed a 
man who was probably intended to be the Bell 
designer drawing a line on a sheet of squared paper, 
on which there was a vertical line to indicate the 
velocity of sound; and as soon as his hand came 
near that vertical line he dropped it suddenly down, 
as if he had suddenly reached catastrophe. He 
understood that certain catastrophic things did 
happen there in aerodynamic work—for instance, 
that the efficitncy of a propeller fell away very 
rapidly at about 0-7 of the velocity of sound—but 
what was so interesting was that they had not come 
across that same kind of thing in turbine blades and 
nozzles. Taking the characteristic curve of nozzle 
efficiency for a convergent nozzle, there would be no 
sudden or very marked change when approaching 
sound velocity and passing through it. 

That afternoon, when a lecture was given at the 
Institution, on the development of the turbine 
side of internal-combustion turbines, the lecturer 
had said that they reached an efficiency of 87 per 
cent. with the combination of a turbine nozzle and 
runner blade ; 87 per cent. was a stage efficiency 
which could be obtained and had been obtained in 
good turbine design. He had asked the lecturer 
at what velocity from the nozzle the 87 per cent. 
had been obtained, or at what Mach number ; and 
was told, at a Mach number of unity. The lecturer 
added, ‘‘ Of course, that sound velocity is the sound 
velocity in the nozzle, and you have superimposed 
on it backwards the peripheral velocity, so that 
the relative velocity entering the blade is less than 
the sound velocity.” Apparently, the inference 
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was that this was the reason why the efficiency 
was maintained ; without, in a steam turbine, the 
fluid being at all bothered by sound-velocity 
phenomena. 

That, however, was not quite the answer, either ; 
he (Dr. Guy) knew of tests of the combined efficiency 
or combined losses of a nozzle and a moving blade 
in which the efficiency curve rose until it reached 
the sound velocity or a little beyond it, and then 
dropped away. Those were static tests, with the 
angle of the nozzle deliberately made at the relative 
angle with which steam would normally be entering 
the blade, so that the sound velocity in the nozzle 
was also sound velocity at the relative angle. 

During the war, more than once, he and Professor 
G. I. Taylor and Sir Melvill Jones and others, when 
thinking very hard about compressibility and its 
effects, ‘had speculated why there was this difference 
in experience. He thought it must be associated 
with the factor that made so much difference in the 
two fluids. The aeroplane people used. an aerofoil 
in free air; the turbine people used aerofoils 
supporting each other, and with a passage supported 
in the other directions as well. There were four 
boundaries to the passage, and he wondered whether 
one boundary pushed the fluid back on to the other 
and so prevented or reduced certain breakaway 
phenomena which were found in a free aerofoil. If 
there was anything in that, perhaps the supersonic 
aeroplane would have to be a biplane. 

Dr. J. Hilton, commenting on the application of 
compressibility in aerodynamics, showed slides of 
the flow past an aerofoil when compressibility 
troubles were first being encountered. The Mach 
number in a free stream was0-84. In aerodynamics, 
he said, they approached the problem from the low- 
speed end, and first got a region of supersonic 
velocity round the point of maximum thickness. 
The air accelerated to a supersonic without a 
shock wave, and then broke down through a shock 
wave to a subsonic speed. The shock wave in itself 
had no very bad effects on the properties of the aero- 
foil, but the breakaway brought about at the 
junction of the shock wave and boundary layer 
gave very large increases of drag. In the turbine 
applications, and also airscrews, as Dr. Guy men- 
tioned, efficiency might be preserved through the 
speed of sound because the stagnant air at rest 
on the turbine blade” was experiencing centrifugal 
forces at right angles to the stream and was thrown 
out, so that the breakaway did not “sit” on the 
turbine blade as it did on the aerofoil. With an 
aerofoil of the plain double-wedge form mentioned 
in the paper, which was the optimum shape for a 
given thickness, the shock waves moved back to 
the trailing edge, and there were compressed-air 
waves on the leading edge in a similar manner to 
those coming from the nose of a bullet. The chief 
problem in aerodynamics was the solution of mixed 
subsonic and supersonic flows. In going from zero 
Mach number to 1-5, the lift increased, according 
both to theory and to experiment, up to about the 

point where the speed of sound was first encoun- 
tered, and then fell off. With supersonic speeds, 
Ackeret’s theory applied. Where there was a 
mixed flow, supersonic and subsonic, ‘the theory, if 
extrapolated, gave fair but not good agreement. 
The drag coefficient, plotted vertically against Mach 
number, showed a catastrophic rise when a shock 
wave was first formed and then a large breakaway. 

Mr. A. G. Smith, speaking as a gas-turbine 
engineer, and referring to the difficulty of transition 
from supersonic to subsonic speeds without the 
presence of a shock wave, mentioned a special case‘ 
in which it seemed highly probable that it was 
possible to get that transition without shock waves ; 
namely, in a high-speed centrifugal compressor. In 
such a compressor, there might be a top speed of 
up to 1,500 ft. per second or more, and consequently 
(though there was a little doubt about it) it was 
highly probable that the Mach number of the air 
at the impeller tip was supersonic. In the Power 
Jets type of compressor, there was a considerable 
gap between the impeller tip and the diffusers, and 
in that gap the air Mach number came from super- 


fact that, in a compressor of that nature, the flow 
was spirally outwards while the pressure gradient 
was radially inwards, so that the pressure gradient 
was not in direct opposition to the direction of 
flow. If there was radially outward flow between 
two discs and the radial velocity assumed the super- 
sonic value, shock recompression to the subsonic 
value could be observed. It might be interesting to 
consider the possibility that a sort of spiral duct, 
similar to the streamlines of flow between an im- 
peller and a diffuser, might be used to obtain shock- 
free supersonic diffusion. He was not, himself, 
convinced of the possibility, but it was interesting. 
The authors said, when dealing with future develop- 
ments and basic research problems, that “A more 
detailed knowledge of the wave system between 
two similar vanes or aerofoils might be 
found invaluable.”” That was particularly so in 
gas-turbine engineering, where a certain amount 
of inefficiency resulted from the inability of present 
designs to deal with the high Mach numbers en- 
countered. If a way could be found of dealing 
efficiently with supersonic approach Mach numbers 
on aerofoils, a great improvement in stage pressure 
rise and weight/volume of compressor turbo- 
machinery would be possible. 

He asked the authors what was their experience 
of precipitation of water vapour in supersonic 
streams. He had done some tests on a very small 
nozzle, where he found that shock systems were 
obtained which were consistent with the explana- 
tion that no water was precipitated when the normal 
dew-point was reached in the expansion, and, until 
about a twelvefold supersaturation was obtained, 
that state of affairs prevailed. Assuming that, at 
that twelvefold supersaturation, almost all the 
water condensed out and gave up latent heat, 
then theoretically the pressure rise across the ob- 
served shock wave could be calculated. He sus- 
pected that, on larger nozzles—for instance, on the 
ll-in. supersonic tunnel—the water precipitation 
effects might be somewhat different, and there 
might be a scale effect. 

Mr. Hugh Griffiths said that when dealing with 
problems of fluid flow, where it was necessary to 
use high velocities—not necessarily supersonic 
velocities—changes sometimes appeared to occur 
in quite simple forms of industrial apparatus at 
speeds possibly representing a Mach number of 
only 0-75. As an elementary illustration of the 
uses of the Mach number in engineering, he instanced 
the equation for isentropic expansion of a gas through 
an orifice plate; if that. were converted and ex- 
panded binomially, the result was a simple expression 
for the pressure drop through an orifice with isen- 


one could look at it and see when the high speed 
became important. 

One of the problems which had been attacked in 
the Mach number form was the flow of compressible 
fluids through pipes; first done, he thought, by 
Schieler, who did not describe the term in his 
equations as the Mach number, but gave it as the 
ratio of the velocity to the velocity of sound for the 
state of the gas where the velocity was measured. 
In that particular problem, it was that 
the calculation should be based on the initial Mach 


of assuming that the Mach number was known when 
really it was not; the state of the fluid should be 
taken at the particular point to obtain the figures 
wanted. In the chemical industry, they were 
interested also in the design of thermal compressors 
for compressing water vapour, and in that case the 
efficiency of transformation was very important and 
of considerable industrial value. There they en- 
countered not only the problem of the steam nozzle 
but, superimposed on it, the question of avoiding the 
energy lost when the two streams mixed. With 
regard to heat transfer, a paper in the Canadian 
Journal of Research had pointed out that, near 
the acoustic velocity, the transmission of heat to a 
fluid might become theoretically impossible. In 
most heat-transfer problems in chemical work, in 
almost every formula which was used, it was 





sonic to subsonic without, so far as could be deter- 
mined, the advent of a shock wave. Why that 
case should be different from others was difficult | 
to determine, but it might be associated with the ! 


assumed that the heat-transfer coefficient was a 


| function of the velocity, usually velocity to the 


power of 0-8. He had had occasion to use a piece 
of apparatus in which the velocity was very high 


tropic expansion, the real value of which was that 


number. Sometimes, however, there was a danger | P© 
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indeed, and instead of getting the excellent heat 
transfer expected on the basis of the calculation 
of the Reynolds number, the actual heat trangfe 
proved to be less. He would be very interesteg 
to know whether that most important theoreticg} 
point had really been explored by anyone. Finally, 
he would like to express his agreement with the 
authors on the question of units. 

Dr. G. A. Hankins, in @ preliminary reply, 
expressed pleasure that, among those taking part 
in the discussion, there had been mechanica! engi. 
neers, ballisticians, aerodynamic experts and algo 
chemical engineers. It was the purpose of the 
authors in writing the paper to get a combination 
of the ideas. of all those people. He was gratefy} 
to Mr. Griffiths for giving the point of view of the 
chemical engineer, and particularly pleased that he 
agreed with the system of units used in the paper. 

Mr. W. F. Cope said, in reply to Mr. Wood's 
suggestion to use a hot-wire anemometer, that the 
difficulty there was that the stagnation temperature 
was obtained very nearly, but not quite. A cor. 
rection was necessary, therefore, because of the 
boundary layer; but if enough was known to 
enable that correction to be made accurately, the 
probability was that the temperature could be 
calculated accurately in any case. Dr. McColl and 
Dr. Hilton mentioned what was sometimes called 
the transonic region, the region of partly supersonic 
and partly subsonic flow. Dr. McColl had done a 
good deal of work in that region, the most difficult 
of all. It was not only very difficult to calculate 
near @ Mach number of 1, but also very difficult 
to measure ; as one came nearer and nearer to 1, 
it was to use a progressively smaller 
model, and, finally, to run the experiment at a 
Mach number of 1, it was not possible to have a 
model at all. With regard to Mr. A. G. Smith’s 
illustration of supersonic compression without a 
shock wave, he was not sure that ‘‘ compression ” 
was the right word; there was another common 
instance of the same thing, namely, the supersonic 
boundary layer, where the transition was from a 
supersonic main stream to no velocity at all at the 
body, with no trace of shock. The point was that 
the velocity was reduced, not in the direction of 
flow, but at right angles to it. It seemed fairly easy 
to do that. Moisture had been, at times, a great 
trouble, but it was less so with the 11-in. tunnel. 
The remedy there was quite simple; the inlet 
temperature was raised until there was no trouble 
with moisture. 





NOTES FROM NORTH AMERICA. 


Onty about 42,000 short tons of tin will be imported 
by the United States in 1946; this is about the same 
amount as in 1945, according to the United States 
Civilian Production Administration, which has now 
replaced the War Production Board. Lack of equip- 
ment and transportation, deterioration of mines, and 
lack of food for miners are stated to be the principal 
factors contributing the low Far Eastern tin pro- 
duction. The 42,000 tons expected to be imported 
will include 12,000 tons of pig tin and 30,000 tons of 
concentrates, and will be obtained from Bolivia and 
the Belgian Congo, plus available stocks and production 
in Malaya, Netherlands East Indies and Siam. The total 
1946 production of tin concentrates from the Malayan 
minsula is not expected to exceed 12,000 tons, and 
about half of this tonnage is expected to be available 
for shipment to the United States. Despite this poor 
outlook, the Civilian Production Administration pro- 
pose to make 65,000 tons of virgin tin available in 1946, 
an iricrease of about 7,000 tons over 1945. Secondary 
tin recovery in 1946 will approximate to the 26,000 tons 
recovered last year, bringing the total tin available to 
industry this year to around 90,000 tons, but this will 
necessitate drawing on Goyernment stocks to the 
extent of about 23,000 tons, and will reduce them to 
about 15,000 tons at the end of the year, after allowing 
for minimum working requirements at the Government- 
owned smelting plant in Texas. 

The United States Weather Bureau have been 
empowered to establish meteorological observation 
stations in the Arctic region of the western Pina 
for the purpose of im ing the weather forecasting 
service within the United ‘States and on the civil 
international air transport routes from the United 
States. The Chief of the Weather Bureau, under the 
direction of the United States Secretary of Commerce, 
is authorised “ to take such action as may be necessary 





in the development of an international basic meteoro- 
logical reporting network in the Arctic region, including 
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he establishment, operation, and maiutenance of such 
} ting stations in co-operation with the State Depart- 


ent and other United States Governmental depart- 

mate and agencies, with the meteorological services of 
foreign countries and with persons engaged in air 
commerce.” The law, which was approved on 
february 12, 1946, will permit large appropriations to 
finance the programme. 

Revised estimates of the cost of the proposed St. 

wrence River waterway and power project were 

given recently to a sub-committee of the United States 
senate by the Office of the Chief of Engineers, United 
States Army. ‘The new estimates set the cost of com- 
pleting the project at 445,086,000 dols., as compared 
with the 409,340,000 dols. estimated in 1941, when the 

ment between the United States and Canada 
for completion of the project was signed ; it was not 
approved by the United States Congress. The com- 
mittee receiving the estimates are now considering 
legislation to give effect to the 1941 agreement. This 

ment was broad in its scope. In addition to work 
in the international section of the St, Lawrence River, 
it called for the construction of the MacArthur Lock 
at Sault Ste. Marie (subsequently built as a war measure 
and described in ENGINEERING), the deepening of the 
connecting channels of the Great Lakes to 27 ft., and 
of the Welland Canal to the same depth, the con- 
struction of submerged weirs above Niagara Falls to 
redistribute the flow (also built as a war measure and 
described in ENGINgeRING), and the construction of 
new ship canals in the Soulanges and Lachine sections 
of the St. Lawrence River between the international 
section and Montreal. The total cost, including what 
has been spent already by Canada on the Welland 
Canal, was estimated in 1941 at 559,118,400 dols., of 
which the 409,340,000 dols., previously mentioned, 
represented new work. Under the 1941 ent, 
about 277 million dols. of this was to be paid by the 
United States and 132 million dols. was chargeable 
to Canada. Under the revised estimates, the required 
expenditures have been increased by about 10 per 
cent. This upward adjustment in the estimated cost 
has been declared much too low. During recent weeks, 
the Senate committee have heard the arguments for 
and against the project, but little new information has 
been brought out by the hearings other than the 
revised cost figures given and a statement from the 
American Merchant Marine Institute of New York 
that, because of the radical changes that have occurred 
in the United States merchant fleet as a result of war 
losses and war shipbuilding, the proposed 27-ft. channel 
of the St. Lawrence and through the Great Lakes 
would be too shallow for more than 90 per cent. of the 
American merchant ships. This condition, it is pointed 
out, would make it uneconomical for American ships 
to operate through the proposed waterway. 

A new use for lignin, the by-product obtained in 
chemical wood conversion, has been developed by the 
Timber Engineering Company, Washington, D.C. ; 
the material has been found to be of use in the recovery 
of sii ver from certain waste materials. Wood is mainly 
a compound of hemicellulose and cellulose combined 
with lignin, and the utilisation of the lignin component 
has been a problem in many respects ; this is ially 
true of the lignin in the form in which it is obtained 
in the processes of making sugars from wood, namely, 
a solid residue, representing approximately one-third 
of the wood substance. Hitherto, no practical methods 
were known for utilising the chemical possibilities of 
lignin, particularly in the large quantities in which it 
is produced. It has been found, however, that it can 
be employed successfully for the recovery of metals 
present in such a form that they are difficult to utilise. 

Main-line railroads in United States, at the beginning 
of February, had more than 38,000 new freight cars 
on order, according to the Association of American 
Railroads, though this represents only a slight increase 
over the rate of replacement a year ago. The new 
rolling stock now on order consists of about one-third 
hopper cars, including 3,266 covered hoppers, and 
another third of plain box cars. The remaining third 
includes 4,221 cars for automobile transport, and 
1,620 refrigerator cars. American railroads also had 
454 locomotives on order, of which 81 were steam, 
six electric, and 367 of the Diesel type. 





Five DECADES OF COMMERCIAL ROAD TRANSPORT: 
ERRATA.—We regret that there were a few uncorrected 
errors in the proof of the Henry Spurrier Lecture from 
which our reproduction on page 309, ante, was prepared. 
Thus the birth date of the late Mr. Spurrier was Decem- 
ber 28, and not 18 as given at the commencement. 
Again, in the last paragraph in the third column, the 
commencement of the first sentence should read “‘ It was 
my privilege to preside at the first club dinner and dis- 
cussion of the century .. .” Half-way through the same 
paragraph the date of the first occasion of participa- 
tion in Army movements should have been “ at the end 
of July, 1901” ‘and not “ during September, 1901” as 
stated. 
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FIVE DECADES OF COMMERCIAL 
ROAD TRANSPORT.* 
By E. 8. Surapweci-Smiru, C.B.E., MInst.T. 
(Continued from page 309.) 

Ir was during the second half of the 1895-1905 decade 
that the Postmaster-General, after earlier tests in 1897 
between London and Redhill, flirted with the idea of 
transference to road motors of several busy sections of 
the parcel-post. That between Liverpool and Man- 
chester was so transferred early in 1902. These trans- 
fers threatened continued acceptance of the 55-per 
cent, stamp receipts (original contract of 1883) as pay- 
ment for country-wide service by the railway com- 
panies. Their case broadly was—“ If this goes on and 
is extended where loadings are good, the basis of the 
contract is invalidated, and we cannot be expected to 
carry over all the country at the present flat rate.” 
That argument prevailed in 1905. The two 30-cwt. 
petrol-driven Milnes-Daimler vans which were used in 
the Liverpool-Manchester service showed a running 
cost of 11d. per mile for their rubber tyres alone, after 
conversion from steel had been made by reason of 
numerous complaints about noise during night hours. 

A record of the London motor "bus More in July, 
1905, showed 75 such vehicles in all, of which the 
London Road Car Company had 19, the London Motor 
Omnibus Company 16, Tillings 12, the London General 
Omnibus Company 4, and Birch Brothers 3. In the 
provinces, the Birmingham Motor Express Company 
had 20 double-deckers, these being the nucleus of 
the ‘* Midland Red.” The Great Western Railway 
already had 56 motor ’buses working on 22 routes, the 
first of which services dated back to October, 1903, 
between Penzance and Marazion. 

The year 1905 saw publication of the important and 
voluminous report of the Royal Commission on London 
Traffic, for which Sir Lynden Macassey was mainly 
responsible as its secretary. After some two years of 
deliberation, it reported unequivocally in favour of 
electric tramcars using conduit supply for public ser- 
vice, the motor *bus then being insufficiently developed 
to attract much attention. It may be mentioned that 
Henry Spurrier’s first effort in that category was 
exhibited as a chassis in March, 1905, at the Agricul- 
tural Hall. The report also urged the adoption of 
major highway improvements. 

Early 1905 had witnessed, as a sign of the times, the 
first appearance of weekly trade and technical publica- 
tions dealing exclusively with road motors for business 
Pp . The chief of these were: The Commercial 
Motor and Motor Traction, now Motor Transport. The 
decade closed with only some 20,000 motor vehicles of 
all types registered in the United Kingdom. Last, but 
by no means least, mention must be made of the start 
in June, 1905, with a Maudslay double-decker, of the 
Scottish Motor Traction Company, Limited. 

The dust nuisance had been at its worst during 1898- 
1905 ; every motor car, in dry weather, raised huge 
clouds as it travelled. Many roads had limestone sur- 
faces, with no binding other than water, and motor 
traffic caused crushing and powdering. Only in 1906 
was a serious beginning made to remove the dust and 
render road surfaces waterproof. At Ascot, the Berk- 
shire Automobile Club inaugurated public trials of 
surface treatment in conjunction with the Motor Union. 
The late Sir Henry Maybury, while county engineer and 
surveyor of Kent, followed up by tarring all main roads 
in that county, and thus gave a splendid lead to others. 

The reign of steam in fire-engine circles was broken 
early in this decade by internal-combustion engines at 
the hands of Dennis, Halley, Leyland and other makers. 
The change-over was accelerated by trials held at Glas- 
gow in 1907. The London County Council brigade was 
among the early organisations to approve modernisa- 
tion, although it was only effected over a term of years. 
Prejudice and opposition to motor ’buses and goods 
motors where strongly in evidence until early in 1909, 
when they began slowly but surely to lessen. ‘‘ Buck- 
jumping” propensities of earlier motor *buses, their 
noisy transmissions, their frequent side-slips and break- 
downs, gradually became less pronounced, thanks to 
engineering attention in place of horse-’bus manage- 
ment. Through ing across the city of London, 
originated by the services of the Great Eastern Omnibus 
Company, became more frequent. 

Beneficial effects of greater liberty for designers, 
derived from relaxations’ sanctioned by the Heavy 
Motor Car Order, were rapidly causing more adequate 
chassis to emerge. The pioneering expenditure and 
complete confidence in their cause of weekly publica- 
tions dealing exclusively with commercial motor trans- 
port began to tell increasingly, while recovery from a 
— of hesitation on the part of potential users 

me more evident. This change of attitude and 
more friendly public opinion was due in part to the 





* The First Henry Spurrier Memorial Lecture, delivered 
before the Institute of Transport at a meeting held in 
London on December 10, 1945. Abridged. 


competitive trials of 1907, organised by the Royal 
Automobile Club. The eight classes covered load 
capacities from 10 cwt. to five tons, and the trials 
extended over a period of four weeks. These public 
trials were more widely supported than any earlier 
ones, in that 56 vehicles set out from the Chiswick 
Works of John I. Thornycroft and Company, Limited, 
which was the starting point. No fewer than 50 
completed the trials. Some 90 per cent. of the vehicles 
had rubber tyres (pneumatics in the lightest categories), 
the main exceptions being the steam tractors, and it 
was this tractor class which the judges stated to be the 
most economical for general heavy haulage. The prin- 
cipal awards for loads of three tons and upwards went 
to the Commer Car, Dennis, Hallford, udslay and 
Thornycroft petrol-driven vehicles ; to the Savage and 
Yorkshire steam-driven vehicles; and to the Burrell 
and Foster steam tractors. Two Army Council 
diplomas were awarded—one for a Thornycroft 30-cwt. 
lorry ; and one for a 3-ton Maudslay lorry. The trial 
mileages varied between some 1,600 miles in the 10-cwt. 
class and some 700 miles in the 5-ton class. 

What might be termed the “ battle of the cylinders ” 
came to a head early in this decade—a controversy 
between advocates of four or six. Internal-combustion 
engines for road motors began with single cylinders, 
but before 1906 twos were in common and fours in 
limited use. The first Rolls-Royce of 1904 was a two- 
cylinder 10 h.p., and their first four-cylinder of 25 h.p. 
was finished in 1906. 8. F. Edge was the great pro- 
tagonist of the six, in the early days of the present 
century ; his first six-cylinder engine, a Napier, was on 
the road in 1900. For commercial transport, the four- 
cylinder engine rapidly became the most popular for 
loads in excess of 30 cwt. 

It was on Saturday, March 23, 1907, that London 
was brought to realise the arrival of the taxicab. On 
that date, a fleet of two-cylinder Renault cabs, painted 
red, boeing stirred up both public interest and that 
of drivers of all London’s horse-cabs. It marked 
London’s general adoption of taximeters, although a 
few had been fitted earlier than this, following the 
example already set in Paris. It took until March, 
1908, for the first thousand motor "buses licensed in 
London to be reached. 

A registration and subsidy scheme had been adopted 
by the War Department in 1911. This greatly helped 
the initial assembly in Hyde Park on August 4, 1914, 
of some 1,200 commercial vehicles. A greater number 
was impressed. Most of these went by road to Avon- 
mouth for shipment to Dunkirk. There were some con- 
siderable smashes in Hyde Park, due to bad driving by 
newly-enlisted men, and more before reaching the 
Bristol Channel at Avonmouth, yet these vehicles ren- 
dered wonderful service during the advance to and 
retreat from Mons, and in subsequent campaigns of that 
war. Some 1,300 London motor *buses were also taken, 
of which 72 went with the Naval Brigade from Dover ; 
a further 1,200 were held in reserve, and 280 more given 
military status in London. 

Removable tyres and rims sprang from the original 
“ Stepney wheel,” with tyre and tube in situ, which in 
the early years of the century was commonly used to 
clamp alongside a deflated tyre. These at the outset 
were of interest only to owners of taxicabs and light 
vans fitted with pneumatics. The removable rim with 
tyre and tube in situ later won the day for all weights 
and sizes after many years of adaptation, the practice 
of fitting to and removal from an enlarged hub becom- 
ing standardised in Britain in preference to the Con- 
tinental practice of cast-steel centres and spokes plus 
a fixed rim of relatively large diameter. 

When in 1912, on the advice of Mr. Albert Stanley— 
as Lord Ashfield then was—the late Sir Edgar Speyer 
completed acquirement of control of the London General 
Omnibus Company, it was recognised that emergence of 
the London motor ’bus from a doubtful to an assured 
future had been well and truly confirmed. This com- 
mercial graduation of mechanical road transport had 
important ions in many quarters and indus- 
tries. The movement went steadily ahead until war 
with Germany broke out on August 4, 1914, and during 
1915-18 increasing Army demands gave further impetus. 
There were, by the end of 1915, upwards of 60,000 per- 
sonnel of the R.A.S.C., M.T., serving overseas. 

Steam had begun, by the end of this decade (1906- 
1915) to show initial signs of losing its earlier command- 
ing and almost exclusive hold for the heavier loads com- 
mon in road transport operation. The time required to 
start up in the morning and put away at night was in 
part responsible, coupled with roadside watering diffi- 
culties. This decade also witnessed the emergence of 
composite fabric brake-linings, the development of 
which was largely due, in the first instance, to the late 
Mr. Herbert Frood. Paraffin lamps were still largely 
oe emer on heavy vehicles, although acetylene 

ps were used in fair numbers. It closed with 
84,000 goods vehicles and 44,500 hackney vehicles regis- 
tered in the United Kingdom, an o growth during 
this decade of “‘ emergence ” of 700 per cent. 





(To be continued.) 





332 


’ ENGINEERING. 











MODERN HOMES EXHIBITION. 


AttHovuGH the Modern Homes Exhibition, now open 
at Dorland Hall, Regent-street, S.W.1, is more con- 
cerned with housing schemes, different building methods 
furnishing, etc., there are, here and there, exhibits of 
definite engineering interest. One of these, which is 
distinguished by the name of the “A.S.U. House 
Engine,” seems to fall into this category. It is a unit 
designed to provide the entire cooking, water heating, 
space heating and ventilation services for a small house 
of two storeys. Since there is only one fire involved, 
the unit must be installed in the centre of the house, 
so that it will serve the rooms grouped round it. The 
unit consists of a welded-steel framework, 5 ft. 3 in. 
by 1 ft. 6 in. in plan by 18 ft. high. The frame is 
formed with two narrow vertical spaces and a central 
wide space. The central space contains, at the bottom, 
on one face, a fireplace for the living room and, on 
the opposite face, an oveu for the kitchen. Above the 
cooker and fireplace are, successively, a heat exchanger, 
a warm air tank, an insulated hot-water tank of 
40 gallons capacity and a cold-water tank of 50 gallons 
capacity. One of the side spaces houses all the water 
pipes, and a duct for fumes from the cooker, while the 
other houses a cast-iron flue, 8 in. in diameter, a warm 
air duct and electric wiring, The upper rooms are 
warmed by the air passing over the heat exchanger 
and entering the rooms through suitable louvres, 
while this flow also serves an airing cupboard, ete. 
The fresh air supply is taken from outside the house. 
As exhibited, the unit is arranged for both coal and 
electric heating, but the latter can be dispensed with 
for houses in, say, agricultural areas not having an 
electric supply. In these circumstances, the unit is fired 
with coal only, no special type being needed, the heat, 
if not required in the living room, being then all 
diverted to the cooker by an insulated sliding door. 
The cooker has an oven and two places for pans, etc. 
If, on the other hand, electricity is available, the oven 
is fitted with heating elements and two hinged hot 
plates, which fold down to take pans. Either method 
of heating can then be used, or, if desired, both together. 
The unit is a notable contribution to the solution of 
the problem of a compact lay-out for cooking and heat- 
ing in small houses, the straggling pipes of the older 
plumbing methods being eliminated. The unit is 
manufactured by Messrs. Building Component Pro- 
ducers Association, Limited, 31-33, High Holborn, 
London, W.C.1. 

There are other examples of combined cooking and 
heating units which merit attention, these being, 
however, chiefly designed for temporary houses. The 
different methods of building small houses are very 
well illustrated. There are several examples of brick- 
built construction, but, perhaps the methods of greatest 
interest to the engineer are those of Messrs. Braithwaite 
and Company, Engineers, Limited, 10, Haymarket, 
London, S.W.1, and of Messrs. British Steel Houses, 
Limited, Tothill-street, London, S.W.1l. Messrs. 
Braithwaite’s design embodies a system of constructing 
small permanent houses from standard units. It is 
based on a horizontal unit, 3 ft. 2 in. square, with 
strip foundations under the load bearing structure. 
The ground floor slab is monolithic and the vertical 
members are securely anchored to it. The structural 
framework is of welded or pressed steel, in standard 
widths of 3 ft. 14 in., the frames extending from the 
foundations to the roof. The floor and roof beams are 
also of steel. The framework can be covered in various 
ways to suit the taste of the occupier, including fluted 
asbestos sheets, cedar shingles, hardened steel plates, 
textured concrete, ete. The Type A.1 house shown 
by Messrs. British Steel Houses, Limited, is also 
based on the “ grid” system, which admits of various 
arrangements in plan without alteration to the main 
structural shell. This shell, in the main, is of steel 
and the external walls are of ribbed sheet metal, 
treated against corrosion, and having a rough “‘ stone ” 
paint finish and with stucco on ribbed galvanised 
metal. 

The house exhibited by Messrs: Orlit, Limited, 18, 
Buckingham-gate, London, S.W.1, is formed of pre-cast 
concrete units with cavity walls, and an outer finish 
integral with the wall slabs. This type of construction, 
with, of course, individual differences, is also adopted 
by Messrs. Richard Costain, Limited, Dolphin-square, 
London, 8.W.1. In all the six types of house shown, 
the planning is excellent and great care has been taken 
in the plumbing lay-out to avoid the risk of freezing of 
the water pipes. Comment on the exhibits generally 
is hardly necessary, but it may be mentioned that 
there are evidences of an extended use of both plastic 
materials and aluminium in fittings and furnishings. 
The exhibition is open daily until Saturday, May 25, 
from 10.30 a.m. to 6.30 p.m. It has been organised 
by the Daily Herald, with the co-operation of the 
Ministry of Health, the Board of Trade, the Ministry 
of Supply and Aircraft Production, the Ministry of 
Works, the London County Council, the Coal Utilisation 
Joint Council, and other bodies. 





LABOUR NOTES. 


Important questions relating to w and other 
significant matters are discussed b . Beard, the 
general secretary, in the latest Monthly Trade Report 
of the United Patternmakers’ Association. He recalls 
that in December he intimated that the Confederation 
of Shipbuilding and Engineering Unions—of which 
the United Patternmakers’ Association is a unit— 
and the Amalgamated Engineering Union, “ constitut- 
ing, as they do, the National Engineering Joint Trades 
Movement,” had decided to ask the Engineering and 
Allied Employers National Federation for an increase 
of 10s. a week in the base rate of time workers and all 
piece workers. The fixing of the proposed increase 
at 10s. a week was the result of resolutions received 
from Confederation District Committees and trade 
union branches. 


Following this decision, however, Mr. Beard goes 
on to say, “ awards were given to the dock labour- 
ers, the building-trade workers and others which, 
obviously, al the whole complex of the claim 
for a wage increase. Indeed, the position now is, 
that the relative wage of the skilled craftsman in 
engineering and the trades referred to has completely 
altered. th fact, the man who, for instance, makes 


the complicated engines and gear to drive a ship is 
now actually receiving less in wages, and works lo 
hours on day rate, than the man who loads her. The 
relative position of these industries has completely 
changed. 


Continuing, Mr. Beard writes: “The advance in 
the standard of living of these workers is to be wel- 
comed, but the cost of living is bound to rise as a result, 
and this, obviously, means an adjustment in the claim 
of the engineering worker who can be expected to 
strive to, at least, maintain his relative value to the 
community. tly, the whole matter was 
the subject of further discussion by the National 
Engineering Joint Trades Movement, and there was 
reluctance in some quarters to alter the decision to 
make an application for only 10s. a week. Ultimately, 
it was to make the application one for ll. a 
week, and also to deal with the questions of the 40-hour 
week, increased holidays with pay, and the guaranteed 
week at the same time.” 


At the close of a conference of the Engineeri 
Employers National Federation and the Nation 
Engineering Joint Trades Movement, held in London, 
it was announced on April 3 that an increase of 6s. 
a week on the existing national war bonus had been 
agreed to for adult engineering employees, with propor- 
tionate increases for youths and apprentices. Subject 
to certain conditions, agreement was also reached on a 
guaranteed week of 34 hours and payment for six bank 
holidays. The pay increase is to come into force after 
April 15, and some 1,800,000 workpeople are affected. 


In his review of the wages question as it affects the 
members of his own union, the 1 secretary of the 
United Patternmakers’ Association, Mr. Beard, exa- 
mines the position of the foundry trades. He says 
that, some months ago, they drew up a charter dealing 
with wages, amenities and conditions. Their claim 
on wages was for a differential rate of 12s. over the 
fitter for moulders and coremakers, and for dressers, 
the fitters’ rate, with a 12s. differential rate for the 
foundry labourer over the engineering labourers’ rate. 
“The foundry trades,” he goes on, “are in a very 
strong position, for not only is there an acute demand 
for their labour, but the Government has decided to 
give indefinite deferment to apprentices who will 
continue in the ferrous foundries, or be transferred 
there from the non-ferrous foundries. In addition, 
plate moulders have been imported from Belgium 
and a request made to the unions to agree to the 
importation of moulders from Italy, and the release of 
thousands from the Army under the Class B scheme.” 


The employers, in their reply, it is stated, “ first 
required an assurance from the various foundry 
unions that they were not against the introduction of 
a greater measure of piece-work.” They also expressed 
a desire to discuss the question of “ the introduction 
of more boys to the various trades.” On the wages 
claim, after indicating clearly that they were not 
prepared to link any foundry rate with that of the 
fitter, they offered ‘‘ 3s. per week on present rates to 
the skilled moulder and coremaker, 2s. per week increase 
to the dresser and labourer, with 3s. a week to appren- 
tices on present rates, with the percentage based on 
the moulders’ rate instead of on the fitters’ rate as at 
present.” ‘‘ After considerable negotiations,” it is 
added, “ the offer to dressers was increased to 2s. 6d. 
a week and an adjustment made in certain rates paid 
to labourers ; farther than this, the employers would 





not go.” Mr, Beard understands that 
have accepted the offer. 





1946. 


the unions 


The National Union of Foundry Workers, \j, 
United Metal Founders’ Association, and the Jp. 
Founding Workers’ Association have decided by 
ballot to amalgamate under the title of the Amalgs 
mated Union of Foundry Workers. ' 


The National Joint Industrial Council for the elec 
trical contracting industry has to fix journey. 
men’s wage rates at 2s, 9d, per hour in the London oe 
2s. 6d. per hour in ‘“* Grade B”’ areas, and 2s, 54d, per 
hour in “Grade C” areas, The new rates are 4, 
operate as from the third pay day this month. 


Giving evidence last week to the Home Office Com. 
mittee of inquiry into the question of the closing hoy, 
of shops, Mr. Hallsworth, the general Secretary of th, 
National Union of Distributive and Allied Worker 
claimed that the present-day shopping demand cou\i 
be satisfied within a daily shopping period ending at 
much earlier hours than those fixed by the 1938 Act 
The demand of shop assistants for a minimum week 
had been coupled, he said, with a claim for the early 
closing of shops in order that hours of leisure might he 
related to those enjoyed by workers in other occupa. 
tions, but the shop assistants’ demand for a five-day 
working week of only 40 hours did not necessarily mean 
a shopping week of only 40 hours. 


Among other amendments suggested by the union 
are the following : Closing hours at 6 o’clock instead of 
8 o'clock, except that on one day, the late hour of 
7 o'clock be allowed instead of 9 o’clock ; no later hour 
for confectionery or tobacco shops ; powers to suspend 
the operation of the provisions regarding general closing 
hours during the Christmas season ; when Sunday trad. 
ing was permitted shop assistants should receive extra 
payment and a compensating whole day holiday in the 
same week in addition to the statutory weekly half. 
holiday ; a generous number of free Sundays in each 
year should be guaranteed. 


On Thursday last week, the negotiating committee of 
the National Union of Mineworkers discussed at some 
length with the Minister of Fuel and Power a number 
of the points in the “ Miners’ Charter,” including 
holidays with pay, the five-day week, and the Essential 
Work Order. Mr. Shinwell said that as the member. 
designate of the National Coal Board would shortly be 
preparing their plans for the future of the industry, 
the union might take an early opportunity to study, in 
association with representatives of the Ministry, the 
questions raised in the Charter, with the object of 
reaching agr ts to be implemented when the 
Board assumed control. He attached, he declared, the 
greatest importance to the speedy establishment of 
good relations between the members-designate of the 
Board and the miners’ unions, and Mr. Lawther, the 
President of the organisation assured him that the mine- 
workers would do everything in their power to achieve 
that object. , 





Wage increases which are to have effect as from the 
beginning of this year have been decided on by the 
Midland Bank. The revised rates are as follows: A 
starting wage for boys and girls of 17 of 1401. a year, 
and equal scales for men and women up to 2351. a year 
after six years’ service. New scales for men go up to 
4851. after 16 years’ service and for women up to 305). 
after 13 years’ service. London clerks are given 25I. 
@ year as an addition to their base rates. In order to 
preserve existing staff seniority for those with more 
than 16 years’ service, 110l. is added to the salaries of 
men now receiving 3851. and 474J. Men in the 1,000. 
a year and over class get an extra 12} percent. Higher 
pensions for retired clerks and new pay scales for 
messengers are to be introduced as soon as possible. 


In the course of a long statement on problems of 
production issued last week, the General Council of 
the Trades Union Congress reject the suggestion offered 
by Mr. Bevin that a national wages policy should be 
adopted. Much of the argument in favour of such a 
step is, they say, “‘ academic and unconvincing.” “ No 
responsible authority,”’ they continue, “‘ has attempted 
to set out in any detail the meaning of the phrase 
national wage policy,’ the wider implications of any 
such policy, and the methods and machinery to be 
employed. Throughout the whole period of the war, 
the dangers of inflation and the maldistribution of 
labour, which are alleged now to require the construc- 
tion of such a wages policy had existed in a more acute 
form than at present.” The General Council is now 
agreeable to the establishment of the 40 hour week in 
two si reduction from 48 or 47 hours to 44 or 
43 hours, and a further reduction to 40 hours “ at 
some subsequent time.” 


s. 


eceuweese es 8232s & 243 


-~_ -_~aeee ooee © & & 8 esa 








jon 
l of 
of 
Urs 
nd 


tra 
the 


ch 


= 
= 


ere 2 SSS RCSA TF ER SS 











APRIL 5, 1946. _ 


ENGINEERING. 


333 











— on -—— 


ENGINES AND ENGINEERS.* 
By C. C. Pounpzr. 


Many of you, like myself, are engineers. It seems 
reasonable, therefore to begin by considering what an 

‘seer is. Probably no definition has exceeded in 
succinctness that given in the Charter of the Institution 
of Civil Engineers in 1828, when the profession of the 
civilian engineer was stated to be “ the art of directing 
the great sources of power in nature for the use and 
convenience of man.” 

Arising out of this matter of definition, there are 
two things which I actively dislike; one is to be 
called an expert, the other, to be called a scientist. 
In my opinion, the engineer is not a scientist; the 
work and functions of the engineer and those of the 
gientist are widely different. As I see it, engineering 
is a craft, for the successful exercise of which much 
knowledge of a technological nature is needed ; it is 
concerned with the practical design, manufacture and 
operation of machines of many kinds. Practical 
qualifications would be superfluous if scientific know- 

made @ man an engineer. The engineer calls in 
scientists to agsist him with problems of metallurgy, 
ics and chemistry; but he also calls in lawyers, 
tent agents, and so on, The grouping of engineers 
with scientists can and does operate to the disadvantage 
of the engineer ; hence, once it is clear that engineers 
are not scientists—and, conversely, that scientists are 
certainly not engineers—many things take their proper 
The expert is not to be confused with the 
specialist. In his own sphere, the specialist can be 
expected to be right more frequently than the ordinary 
man. The expert, presumably, is always right. 

Engineering is, first and last, a commercial business. 
The similarity between building and selling an engine, 
and making and selling a pair of shoes, may be disguised 
and overlaid, but, at root, the two things are the 
same. The engineering works, with its complicated 
plant, its many trades and its technical officers has, 
ip the last analysis, kinship with the shoemaker, who, 
taking his raw material, fashions it into a pair of shoes 
and sells them over the counter. Shoes are sold on 
suitability, durability, price, and so on; so is a power 
plant. The end is precisely the same; it is only the 
means to that end which are different. All this may be 
obvious, but nevertheless it is hard to get technical 
men to appreciate—in their bones, so to speak—the 
commercial aspect of their work. In drawing offices, 
men—especially those whose cast of mind tends to 
the academical—are apt to become so absorbed in 
their problems as to mistake the means for the end. 
In the works, men with the super-organising complex 
commit the same error. 

To return to the point, namely, the characteristics 
to be looked for in the engineer. First, there must be 
integrity—the old-fashioned word uprightness more 
nearly expresses the idea—which is the begetter and 
basis of confidence. Confidence between man and 
man: nothing can take its place. Considerable use 
may be made of stupid men, of the maimed, the halt, 
the hesitant and even the lazy, but nothing can be 
done with the untrustworthy man. The failing shows 
itself in many forms; in verbal inaccuracies, in 
misleading reports, in faked tests, in the hiding of 
errors, in the fastening of faults upon juniors, in 
cunni! , in studied lack of frankness, and in many 
other ways. Everybody is liable to make an erroneous 
statement in good faith; it is not that kind of thing 
of which I am speaking. You will encounter people 
senior to you who not ony have these faults, but who 
regard some of them as the apparatus of their trade. 
The proper course, then, is to seek service in a firm 
where the environment is sound. Fortunately, there 
are many such firms. 

With uprightness goes loyalty. Unobtrusive and 
inarticulate, it is the twin-brother of confidence. 
Loyalty, however, is a two-way affair. The proprietor, 
the departmental head, the squad leader, cannot 
expect loyalty without returning loyalty in equal 
measure. To be the leader, he must have the qualities 
which his fellows look for, according to his grade. It 
is surprising how strongly the personality of the man 
at the top can become reflected in his subordinates, 
for better or for worse. The characteristic which I 
have called loyalty seems to be innate in the normally 
constituted human being. 

Next comes sound judgment. Within this term 
may be comprehended the ability to adjudicate cor- 
rectly upon the manifold work-a-day problems, accu- 
rately to appraise values, to sense trends, to analyse 
causes, and to prescribe remedies. While soundness of 
judgment may grow with breadth and depth of experi- 
ence, it implies something more than an increase in 
knowledge and an active deductive faculty. ‘Sound 
judgment is bound up with common-sense and with 
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modesty. An erratic man, a violent man, a man with 
prejudices, a man without nous, cannot consistently 
exercise sound a ; nor can an egotist. 


It is surprising how wholly devoid of commonsense 
are ome | ighly intelligent men. I have referred to 
the bond between confidence and loyalty. There is— 


at least, so it seems to me—a similar bond between 
commonsense and a sense of humour. An extreme 
example is the Continental Professor-Doctor type, 
possessor of every qualification except commonsense, 
in whose make-up the important faculty of humour 
is not even vestigial. The man of commonsense can 
admit that he is wrong and gain strength by the 
admission, but the Herr Professor can never be wrong. 
Intelligence, by itself, can be overrated. Not all of 
our uggs: | men possess a high order of intelligence. 
Energy, willingness and industry speak for themselves ; 
so do dependability and thoroughness. Here the 
normal man scores. Clever people are, too often, 
erratic and lopsided; when a man’s talents rise to 
genius level, his instability frequently negatives the 
value of his gifts, both to himself and to others. 

About the violent-tempered, irascible man there is 
nothing to say; such men are pathological cases. 
People with strong prejudices are difficult. When 
contentious matters are under discussion, somebody 
inevitably says that “a principle is at stake.” It is, 
however, far more likely to be a prejudice. Similarly, 
opinions and facts are not interchangeable entities. 
Send somebody to report upon an occurrence and, 
unless he is an unusual man, his report will not be a 
narration of carefully ascertained facts, with or without 
terminal comment, but a statement of opinion inter- 
woven with supporting data. 

I find it hard to assign relative values to alternative 
qualifications. As I see it, there is scope in engineering 
for all types of men, with all grades of training. Serious 
young men, I notice, are often troubled because they 
lack university training. I doubt if there is any real 
evidence to show that a man not so trained is less likely 
to rise in his profession because of the absence of that 
particular form of training. University education is 
more general and more acceptable than it used to be, 
but it would be unfortunate if, in this country, following 
the Continent, a halo were to be allowed to gather 
around the head of a man simply because he had a high 
place in the university or the polytechnic high school. 
While I strongly hold the opinion that a higher level 
of technical training is needed in this country if we 
are to remain in the forefront of industry, I am equally 
of opinion that the base must be broad. The practical 
outlook is fully as important as ever it was. I know 
men in Continental firms who, in any intellectually 
democratic country, would rise to high positions, but 
who, because they lack the formal academic training 
which conventionally accompanies such positions, will 
never rise above sergeant-major level. Authoritarian- 
ism and fetishism in industry are surely as repugnant 
as in Church and State. There is no body of men to 
whom omniscience is vouchsafed; accordingly, the 
democratic team—the aggregation of individualists— 
is, in my opinion, to be upheld. 

When the number of components which go to the 
making of the perfect engineer are counted and assessed, 
it is indeed fortunate that no man can do and be all the 
things required by the ideal. If a vote were taken here 
and now as to who among you were likely to achieve 
eminence in the profession, you would probably have 
no dubiety upon the matter. But if you were to fore- 
gather again 40 years hence you would, I think, find 
that the most successful men were not those at the 
head of your ballot. Accident of birth and influence 
apart, your eventual leaders will probably be found to 
be among those whom now you would pass over. This 
is not a new discovery, as witness the ancient words : 
“The race is not to the swift nor the battle to the 
strong, but time and chance happeneth to them all.” 

It is curious how many young men yearn to become 
researchers. Research work is very important and one 
hopes that the recently-quickened interest in it will 
continue ; but much humbug surrounds the subject. 
It is seldom that a research organisation can help a pro- 
gressive engineer in his day-to-day problems ; certainly 
not in heavy engineering, as the scale on which useful 
research work would be required is so large as to be 
prohibitive in cost. But there is great scope for 
research leading to increased knowledge of the basic 
things. In industry, there is always the need for re- 
searching, for repeatedly searching over existing designs 
and current methods, for improvements and simplifica- 
tion. 

It is extremely difficult to make a thing which is 
simple. Clever young men find this to be their hardest 
lesson. Many never learn it. Often have I to bring 
down the iconoclastic hammer upon well-intentioned 
efforts, exuberant with gadgets, all worked out and 
proved to be correct. Anybody can devise a com- 
plicated mechanism ; but it take a master of his craft 
to produce something simple and sound. 

Engineering design is not well taught in this country. 





Designers, in the main, learn their craft from other men, 


much as naturalists transmit their local knowledge. 
Universities usually ignore the subject. I know of one 
Continental university with a school of engineering 
design ; the clear imprint of that school is upon the 
work of all the men trained there; as designers they 
are probably unrivalled—to the great benefit of their 
country’s industry. There are many classes of problem 
in engineering design which continually recur and which 
are reducible to principles. It is not sufficiently well 
understood that there is a world of difference between a 
lecturer of engineering and an engineer who lectures. 
The engine and the machine are hard taskmasters. 
Lose or win, kill or cure, heaven or hell, the lawyer, the 
doctor and the cleric may receive their fees ; but, when 
things go wrong with the machine, the engineer’s com- 
petence is quickly called in question. This engenders 
another question, namely, the essential difference 
between the technical man and the commercial man. 
The reply is, I think, that the technical man lives by 
the use of his brains, the commercial man by the 
exercise of his wits. Granted that sound commercial 
men possess gifts other than wits, I think, nevertheless, 
that this is basically the difference. A touch of charac- 
teristic sardonic humour, you say; I do not think so. 
In recent years, there has been a tendency for engineers 
to regard themselves as not being properly recognised 
in the life of the nation. It is quite true that they are 
not, but the fault is their own. 

I need not emphasise the need for limiting the use of 
the term “‘ engineer.’’* At present, a man climbing a 
gangway to join a ship can start from the quay as a 
mechanic and a few seconds later emerge on the deck 
as an engineer officer; a truly rapid metamorphosis ! 
In Ulster, we have no house plumbers and no wiremen, 
but only sanitary and electrical engineers. 

I cannot forbear referring to the fascination, for many 
minds, of the patented invention. It is inadvisable, in 
my opinion, for young men to spend long periods 
endeavouring to invent things. There is a real art in 
knowing what to invent and it is acquired by very few 
people. Above all, donot spend your money on patents 
and fees. If the road to hell is paved with good inten- 
tions, the sidewalks must surely be littered with abortive 
patent specifications. I have known men, otherwise 
compos mentis, to spend half their capital and years of 
their lives on inventions that nobody would ever take 
up. Such men, unfortunately, are impervious to 
advice. 

It is the ambition of every young man to become a 
manager. As I see it, there are two broad classes of 
managerial problems in marine engineering works. 
First, there are those of construction and fitting-out— 
which require sound technical skill. Second, there are 
the production problems. For the latter, especially, 
managerial candidates should undergo special training. 
Technical men from the drawing office are often success- 
ful with the first category of problem, but not always so 
with the second class. 

Engineering design has been mentioned. As a man 
under whose initials have passed the designs and work- 
ing plans of well over a thousand engines, representing 
more than three million shaft horse-power, it may be 
useful if I make a few points. 

Machinery design is apt to be ed as an exact 
science. Itis far, farfrom that. Itis a craft of a high 
order and its basis is a wide system of experimental data 
woven into rational rules for calculation and applied 
with consistent method. Some types of problem are 
wholly practical; thus, many casting thicknesses are 
determined not by calculations but by foundry possi- 
bilities, the extent to which cores may shift, the pouring 
of the metal, the avoidance of porosity from shrinkage, 
and so on. Internal casting stresses may exceed the 
working stresses and, where failure occurs, the internal 
stresses may be to blame. A few exceptions apart, 
long complicated methods of mathematical treatment 
are out of place in design and drawing offices. What 
is needed is the talent to see and to grasp the real 
essence and significance of a problem through its outer 
complexities and to express it in simple form. The 
creative imagination so necessary to the successful 
engineering designer seldom accompanies high mathe- 
matical gi I have never known a man to become an 
eminent engineer because of his high-level mathematical 
knowledge. 

The twin criteria for design are stiffness and strength. 
The instances in which strength alone determines the 
scantlings are in the minority. Usually the procedure 
for ensuring stiffness is to allow an appropriately low 
working stress, i.e., the factor of safety is greater than 
what is needed only for strength. 

The most troublesome group of design problems is 
that which comprises fastenings, such as screwed con- 
nections, fitted bolts, lock-nuts, forms of keyway, and 
soon. The first thing an apprentice learns to draw is 
a screw thread, the first proportions he commits to’ 
memory are those of a hexagon nut; his first calcula- 
tion is the tensile stress in a rod having a screwed end ; 
and he may well go through life cherishing the belief 
that there is no more in it than just that. Actually, 





the stresses in a screwed bar under direct load are very 
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complex. Near the circumference, they are greater 
than at the core; apart from bending and shearing at 
the threads, there is a radial bending stress across the 
section. The nut contains a couple which tends to 
dilate the base and grip the upper threads. The 
theoretical writers—often, I think, copying one another 
—say that there is a heavy stress-concentration in the 
first and second threads inside the bottom of the nut. 
My own experience has been the direct opposite of this. 
Fortunately, the considerations which I have outlined 
become important only in large heavily-stressed 
screwed members. 

Fillets and fastenings must surely cause more failures 
than everything else added together. The draughtsman 
omits to dimension the fillets or the turner ignores 
instructions and produces sharp corners ; then there is 
failure by creeping crack. On every wall of a famous 
Continental drawing office there is emblazoned the 
legend Husk RUNDINGERNE !—Remember the fillets ! 

Next come heat cracks. In bodies heated on one 
side and cooled on the other (as in cylinder covers and 
liners) when cracks occur, they are found on the hot 
faces. It is often said that they are compression 
cracks, but this is not so; such cracks are tension 
= my ree — ces across the section set 

up ing, by the hot side trying to e d relativel 
to the cold side. A certain amount of plastic flow - 
the hot side follows and the metal on the hot face 
accommodates itself to the slightly different contour. 
On cooling, relatively greater contraction occurs on the 
hot face, high tension is induced, and cracks appear. 
There must be restraint, somewhere, to cause this 
phenomenon. Itis not found, for example, in a simple 
cylindrical, unrestrained liner, unless it is very thick, 
but it can happen if there is a cooled annular belt 
around the liner, connected by bosses. Fissures in the 
hot faces of pistons and internal cracks, traceable to 
temporary failure of the cooling medium, provide other 
examples. Contiguity of masses of metal and thin 
walls can cause a kindred phenomenon. 

You will have read about the wide use made of alloy 
steels during the war, about the stresses endured, the 
weight saved; and you may wonder why greater use 
is not made of such steels in marine engineering. The 
reply is that alloy steels may be stronger, the yield 
point higher and the fatigue strength greater on com- 
parable test-pieces, but notch sensitivity is also higher 
and this, alone, can nullify all other desiderata. The 
self-restoring tendency of mild steel, due to the appreci- 
able yield-point stretch, has no equivalent in alloy steel. 
Moreover, high internal stresses can be present in alloy 
steels. Th heat treatment can reduce these 
stresses, but its application cannot always be depended 
upon. Alloy steels save weight only where strength is 
the criterion ; for equal stiffness, there is no saving. 

My next point concerns so-called fatigue failures. 
Ten million stress-reversals, without failure, is usually 
taken as implying indefinite life; but I have known 
instances where engine moving parts have withstood one 
hundred million stress-reversals and have then broken. 
In progressive engineering, there is always the possi- 
bility of failure at some part of a machine. My 
philosophy is easily expressed. One failure; anything 
may explain it. Two failures: the omens are not so 

Three failures: doubt becomes almost a cer- 
tainty, and every such part may be expected to fail. 

For structures equally stiff, fabricated steel is lighter 
than cast iron. But whether the cost is lower can only 
be shown by a carefully drawn balance sheet, compris- 
ing all correlated factors. For the machining of large 
cast-iron surfaces, milling cutters are pre-eminently 
suited ; but the single-point tool—the planer—is much 
to be preferred for steel surfaces. The negative-angle 
tool can be usefully applied. The milling of steel 
requires modification to normal technique, by reason 
of the greater resistance to cutting. Cast iron provides 
a better surface for tooling and also greater tightness at 
bolted joints. 

The importance of the dewpoint in its effect upon 
wear of rubbing surfaces such as compressors, piston- 
rod sleeves and cylinder liners, while appreciated by a 
few people for a long time, is only now being grasped by 
the average man. The application of vibrographs, 
oscillographs, strain gauges and stethoscopes has 
thrown much light on obscure problems; the accurate 
determination of the forces inside an engine will enable 
materials to be utilised with greater economy. 

The aphorism of Samuel Butler, that “ Life is the 
art of drawing sufficient conclusions from insufficient 
premises,”’ is, indeed, true of the machinery designer’s 
life. At every turn, he has to make important decisions, 
always on the basis of imperfect knowledge. He is 
perpetually balancing a tendency to caution—leading, 
perchance, to uncompetitive costs—against a risk of 
cutting things too fine and running into trouble. 

(T'0 be continued.) 





SouTH AFRICAN RalILways.—Earnings of the South 
African Railways from February 10 to March 9, 1946, 
totalled 4,249,9051., against 4,079,3011. in the corres- 


HIGH-PRESSURE GEAR PUMPS.* 
By T. E. Beacuam, B.Sc.(Enc.) 


(Concluded from page 312.) 

THe diagram, Fig. 17, is intended to show what 
happens in a pump having 12 tooth gears arranged so 
that the relief ports remain open until the individual 
tooth spaces reach the centre line. The curve A 
represents the flow velocity when the secondary seal 
is 100 per cent. effective, and B when it is completel 
ineffective. Only alternate pulsations are affected. 
The curve B falls away from A as liquid is reabsorbed 
by the driven tooth s after it passes the centre line 
and for arcs of tooth contact less than 1-5 the first 
primary contact is broken before the driving tooth 
space cuts off and ure is able to blow through as 
indicated by the sudden dip in curve B. (Fig. 18 (e) 
shows the position at which the primary contact ends, 
the driving tooth space being at an angle (p — @) from 
the centre line.) the pumps illustrated, the cut-off 
is arranged to occur slightly before the centre line is 
reached in order to minimise the loss caused by blowin; 
through and the velocity curve then follows the dét 
line C, Fig. 17. 

A more logical solution avoiding any loss of power by 
wiredrawing through the secondary seal and giving the 
least possible variation in flow velocity (under high 
leakage conditions) would be to make the backlash 
large enough to prevent the secondary seal being 
effective under any circumstance and also to arrange 
for the end ports to cut off the driver tooth space at 
tp before the centre line and the driven tooth space at 
tp after the centre line is reached. By making the 
backlash large the driven tooth space and succeeding 
driver space become in effect one chamber. The action 
of the teeth with such an*arrangement is shown in Fig 
18, page 335, the combined space reaching its minimum 
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at position d when the individual tooth spaces are plus 
and minus } pitch from the centre line. Where the 
drive is not smooth enough to allow a large amount of 
backlash between the teeth, the same result can be 
achieved by cutting channels in the backs of the teeth 
leaving lands to maintain the small backlash required 
by the drive. The five positions shown in Fig. 18 are 
as follows. In Fig. 18 (a), primary contact is just com- 
mencing between tooth A of the driver gear and tooth A 
of the driven gear. In Fig. 18 (5), tooth A of the driver 
gear is at the point at which secondary contact would 
have taken place between tooth A of the driver gear and 
tooth B of the driven gear if there had been no back- 
lash. In Fig. 18 (c) primary contact is commencing 
between tooth B of the driver gear and tooth B of the 
driven gear. In 18 (d), the combined tooth space 
between the gears has reached its minimum volume. 
In Fig. 18 (e), pd rb contact between tooth A of 
t 


the driver gear ooth A of the driven gear is on the 
point of ending. 
Displacement and Cyclical Flow Variation. In Fig. 19, 


page 335, is shown a graphical method of obtaining the 
flow variation from the pump for the condition that the 
secondary seal is 100 per cent. effective and the end 
ports arranged to cut off pressure from the individual 
tooth spaces when the centre line is reached. As in 
this case the same flow is obtained from both driver 
and driven tooth spaces, the cycle must repeat every 
half pitch. The hatched areas in the three diagrams, 
Figs. 19 (a), 19 (5), and 19 (c), indicate the volumes of 
liquid respectively displaced from tooth spaces B, C, D. 
Liquid is forced out of any tooth by the inter- 
ference of the tooth and liquid in tooth space of 
the other gear, and in these diagrams the assumption 
is made that the liquid in any tooth space is displaced 
by the liquid in the su ing tooth space of the other 
gear and not vice versa. e hatched areas add up 
to a total area bounded by the outer circumferences 
of the gears and by the profile of the addendums of the 
two teeth in contact, as shown in Fig. 19 (d). As the 
gears are rotated, the addition of the total delivery is 





* Paper read before the Institution of Mechanical 
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therefore represented by the area swept by the ;,; 
addendum. In Fig. 19 (d) this area (W x = z) ee ; 
for a rotation equa! to half the a pitch. It follow, 
that, for equal gears, the displacement per Tevoly 
tion per inch of gear width is equal to twice the an. 
of the annulus between the outside and pitch di 

of the » less a correction equal to 2 x times th, 
area RSTUV. By this method, the displacement i, 
under-estimated but the error is trifling (less than } 
cent. for gears of 10 teeth and more). The maximum 
flow velocity occurs with the tooth space at } Ditch 
from the centreline. The variation from the maximyy, 
at any point can be obtained by measuring the width Q 
of the area RSTU V and using the formula given 
If p = angular pitch of teeth, n = number of teeth jn 
each gear, v= maximum flow velocity from pum 
A = outside diameter of gear, 5 = centro distanc, 
between gears, then displacement per revolution per 


inch of width = 5 (A — 8) — (2n x area RSTUY) 


2xQxA 
ae) 

Fig. 20, page 335, shows curves of velocity variation 
obtained in this way for gears of 10 and 12 teeth. 
Variation in flow of velocity is of no particular import. 
ance, except that it gives rise to pressure variations jp 
the pipe line. Such pressure variations depend on the 
volume of the contents and the length of pipe and the 
inverse of the pump speed. To give an indication, the 
lower curve has been added to show what the pressure 
variation would be for a short pipe having an assumed 
volume equa! to the flow for Lsecond. The curves have 
been worked out for a modulus of compressibility of 
330,000 Ib. per square inch, approximately the value for 
water. Petroleum and lubricating oils are more com. 
pressible ‘than this, and for these liquids the pressure 
variation would be somewhat less than the values shown, 

For high leakage conditions with large backlash and 
cut-off at } pitch, the displacement per revolution is 
less, as both sets of tooth spaces carry more liquid over 
to the suction side. The drop in displacement varies 
inversely with the number of teeth, approximate values 
being 6 per cent. for 7-tooth pinions, 5 per cent. for 
10 teeth, 4 per cent. for 12 teeth, and 3 per cent. for 
18 teeth. flow velocity is also reduced as the driv- 
ing gear tooth space cuts off at } pitch before reaching 
the centre line, while the driven tooth space re-absorbs 
liquid during its movement past the centre line to 
t wo beyond. The net effect is to reduce the flow 
velocity during alternate half pitches. Fig. 21, page 
335, has been prepared from Fig. 20 by making the 
necessary adjustment. It is for gear pumps with equal 
gears, with end ports arranged so that tooth spaces cut 
off at } pitch position and with secondary seal ineffective, 

Heating Effect.—In all the pumps tested the volu- 
metric efficiency/pressure curve follows a straight line 
until leakage and pressure are high. After this it 
takes a downward turn at some point. With constant 
clearance and constant viscosity the curve should 
remain straight. The relationship between leakage 
and pressure may be affected by :—(a) Increase of 
viscosity with pressure.* (5) Increasing clearances 
caused by deflection of casing under pressure. (c) De- 
crease in viscosity caused by heating in the pump. 
(d) Increase in clearances caused by differential expan- 
sion. Factor (a) should tend to diminish the leakage and 
(5), (c), and (d) increase it. Insufficient rigidity in the 
casing can oubtedly cause increase in leakage, but 
this can be avoided by taking due care with the design 
in this respect. With oil pumps, reduction in viscosity 
due to heating in the pump may be considerable and 
much larger than any increase in viscosity with pressure. 
The viscosity of the liquid in the leakage paths may 
be reduced by local heating caused by the drop in 
pressure along the path and by the general heating of 
the liquid in its passage through the pump caused by 
the overall losses. 

In Fig. 22, page 335, is given the result of an experi- 
ment carried out by the research engineers of Messrs. 
Rolls-Royce on a small Integral pump, and illustrates 
the heating effect in a somewhat exaggerated form. The 
pump was a very small one with a stiff casing so that the 
effect illustrated may be taken as entirely due to change 
in viscosity caused by eand heat. The pump was 
a smaller edition of that shown in Figs. 4 and 5, page 
285, ante, and was normally used at 600 Ib. per square 
inch, 5,000 r.p.m., on engine oil at 70 deg. C. (158 deg. 
F.). For the purpose of this experiment it was run at 
3,000 r.p.m. on oil at 90 deg. C. (194 deg. F.), and at 

ressures up to 2,000 Ib. per square inch, A curve in 
Fig. 22 shows how the temperature of the outlet 
from the pump rises roughly in proportion to power 
loss/delivery. A further curve translates the tempera- 
ture curve into kinematic viscosity. It would appear, 
therefore, that the ratio of interna] leakage to displace- 


and flow velocity at any position = v Qa 





* Experiments by J. H. Hyde (Proc. Roy. Soc. A., vol. 
97. p. 240, 1920), showed increases in viscosity for 
mineral oil at 40 deg. C. of the order of 30 per cent. 
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at a pressure of 2,240 Ib. per sq. in. 
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ment for any given pump (above the viscosity limits Fig.23. 
previously mentioned) might be writtenas proportional to | sooo, at 
SR i) L} Vib bce 
Speed x viscosity x heating factor’ se j yy ; tw 
and that the heating factor depends mainly on the ratio = = Ss / Z 
power loss/delivery, the specific heat of the liquid and | 4 7 TY 'S 
the slope of the viscosity/temperature curve. The| & Fa =. i 7 y 
heating effect becomes clearly noticeable in performance | .g y ; L A 4 600 es 
curves of pumps operating on oils between 50 and 200/ "3 J Le i YZ p 
Redwood when the volumetric efficiency is below 80 per | j7°°F) /|j______ fee ee 4 — 
cent. at 2,000 Ib. per square inch, or the corresponding 4 4 LF" DF ae B < 
values for the same power loss/delivery (i.e., below goo AO 
89 per cent, at 4,000 lb. per square inch or below 66 per - Sr 7000 
cent. at 1,000 Ib. per square inch). ‘ _— 
Differential expansion between steel gears and light see7 506 joao qa “eae Keno 
alloy casings is troublesome (except for pumps of very Sp.Gr. : .! Line 
small dimensions) where operation is required over a P 2 3 4 5678910 15 20 
large temperature range. The difference in expan- Pe Wiplasecnt Ri padion. pe 


sion amounts to 0-001 inch per inch per 100 deg. C. 
(180 deg. F.), and to get reasonable clearance at 
the working temperature it is often necessary to use 
very smal] manufacturing tolerances for the parts. 
Low-expansion light alloys have been used, Fut a 
better way out of the difficulty may be found in the 
use of nitrided austenitic steel which would reduce the 
difference in expansion to one-third. This material 
is already used with success for pistons of hydraulic 
motors and control valves where similar difficulty has 
been experienced. The differential expansion diffi- 
culty, of course, only applies to aircraft pumps where 
light alloy casings are used to reduce weight. With 
cast-iron casings and steel gears the difference in 
expansion is not enough to be of any consequence, 

_ Limits of Working Pressure.—As far as the load on the 
journal bearings is concerned, pressures up to at least 
1,500 lb. per square inch per stage seem to be practic- 
able. The other factor which may limit the working 
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pressure, i.e., interna] leakage depends not only on the 
pressure, speed, and viscosity, but also varies with the 
linear dimensions of the gears. For rigid i 

and identical clearances, leakage would om directly 
proportional to size. From the tests of a number of 
Integral pumps it would appear that in practice the 
amount of leakage varied approximately as (linear 
dimensions)'-5, but this is empirical and might not hold 
for smaller or larger sizes than those tested. On this 
assumption volumetric efficiency may be written as 


1—( “x¥ —\, where C=a_ constant, 
VxHxvV/8xD 

P = pressure, V = viscosity, H = a heating factor, 
S = speed, and D = pump displacement per minute. 
In Fig. 23, all these factors are taken into account ; it 
shows the working pressure at which a volumetric effi- 
ciency of 80 per cent. could be obtained with good design 
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;and workmanship. The range of size and viscosity is 
| limited so ‘as not to exceed the bounds of the experi- 


mental information on which the curves are based. 
The full lines are for single-stage pumps and the chain- 
dotted lines for double-stage pumps. 

The thanks of the author are due to Messrs. Integral, 
Limited, for supplying the data concerning the pum 
and to Mr. E. W. Packenham, A.M.I.Mech.E., who 
originated the method used for estimating pump 
displacement. 





SCHOLARSHIPS IN ELECTRICAL ENGINEERING.—The 
Council of the Institution of Electrical Engineers are to 
consider, this year, the award of four research scholar- 


;ships and grants, and of six scholarships, which will 


enable undergraduates and students to attend univer- 
sities and technical colleges. The awards will be made 
subject to the regulations laid down by the Ministry of 
Labour and National Service regarding the candidates’ 
ages at the commencement of their courses. The research 
scholarships are the Ferranti Scholarship, worth 2501. 
per annum for two years ; the Oliver Lodge Scholarship, 
valued at 2501. for one year, but capable of being extended 
for a second year; the Swan Memorial Scholarship, 
worth 1201. for one year; and the C. P. Sparks War 
Thanksgiving Fund, the grant from which does not 
exceed 100%. per annum. The student scholarships 
comprise the Duddell (value 1502. per annum for three 
years) ; the William Beedie Esson (value 1201. per annum 
for two years); the Silvanus Thompson (value 1001. per 
annum, plus tuition fees for two years); the Salomons 
(value 1001. for one year); the David Hughes (value 
1007. for one year); and the Thorrowgood (value 251. 
per annum for two years). The closing date for the receipt 
of applications is April 15 for student scholarships and 
June 1 for research scholarships. Nomination forms 
may be obtained from the secretary of the Institution. 
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PATENT RECORD. 

ABSTRACTS OF SPECIFICATIONS RECENTLY 

PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 

The number of views given in the Specification Drawi 

is stated AY each case; where none is mentioned, 
is not illustrated. 


rm) 

Specification after the abstract in 

each case, unless the has been sealed, when the 
“ Sealed ” is 


572,940. Variable-Pitch Propeller. The English Elec- 
tric Company, Limited, of London, and P. W. Seewer, of 
Rugby. (1 Fig.) September 20, 1943.—The propeller is 
of the type having two diametrically opposite blades, and 
the object of the invention is to provide a bearing arrange- 
ment adequate for withstanding the forces on the blades 
while keeping the diameter of the propeller hub down to 
a minimum. The blade 1 of a pair of diametrically 
opposite swivelling blades is screwed into a hollow blade 
spindle 3 the end of which adjacent to the blade is jour- 
nalled in a needle bearing 5. The outer race of the 
bearing 5 is secured in place by a retaining ring 7, and the 
inner race is secured to the spindle 3 by means of a cap 
nut 8. The retaining ring 7 also holds in position an 
annular packing, and has a part-spherical outer face, 
which, together with the part-spherical outer face of 
the cap nut 8, forms the base of the blade. The other 
propeller blade 10 is screwed into the hollow spindle 12, 
into which is screwed a shaft portion 13 passing inside 
the hollow spindle 3 and carried at its farther end in a 
needle bearing 14 within the hollow spindle 3. The 
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hollow spindle 12 runs in a needle bearing 16 and a 
similar arrangement of retaining ring, cap nut and annu- 
lar packing forms the base of the blade 10. Inside the 
spindle 12 and adjacent the root end of the blade 10 is a 
needle bearing 22 which supports the inner end of the 
spindle 3. The distance between the two bearings on 
each blade spindle is thus almost equal to the diameter 
of the hub which can be kept small while at the same 
time ample space is available for robust bearings and 
spindles. A hub nose cap is screwed on to the propeller 
hub, removal of which allows inspection of the interior 
of the propeller hub. The hollow blade spindles 3 and 12 
are each flanged to carry thrust bearings 26 for the 
propeller blades 1 and 10. The flanges are formed with 
bevel teeth which mesh with a driving pinion 28 on an 
operating shaft which runs through the centre of the 
propeller shaft. This enables the propeller blades 1 and 
10 to be adjusted to any pitch, since the angular motion 
can be made as much as 360 deg. if so desired. (Sealed.) 
LIFTING AND HAULING APPLIANCES. 
572,808. Bomb Slip. Vickers-Armstrongs Limited, 
of Westminster, R. K. Pierson and R. A. Firman, of 
Weybridge. (1 Fig.) December 22, 1941.—The inven- 
tion is a slip for supporting bombs, mail-bags, supply 
containers, etc., to be dropped from aircraft, or for use 
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in towing, and is designed to ensure that the load is 
supported directly by the hoisting gear, and that there is 
no transference of weight from one part to another if 
the load swings. A slip 10 is shaped so as to’enter a 
housing 101 when hoisted into place by a cable 11 passing 
under a pulley 12. A common bearing pin 13 supports 


f &| struction imposes no restriction upon the swinging of 


















bomb shackle. The tips of the jaws are spaced apart 
so as to cause the load to tend to separate them. The 
jaws have pincer-like extensions with plane bearing 
faces, so that when a stop roller 17 is inserted between 
them the jaws are held closed as shown. The common 
pivot pin 13 also forms a journal for the pulley 12 by 
which the slip is hoisted into its housing. Thus, during 
loading, the whole of the weight supported by the jaws 
is transmitted directly through the pin 13 to the pulley 12 
and the hoisting tackle, none of the load being imposed 
upon the plating by which the slip is enclosed. The con- 


the two jaws in their own plane, the jaws and load being 
free to swing about the pin 13 as a unit. The slip is not 
prevented from functioning correctly by a slight in- 
equality between the two jaws, and the suspension of the 
load by the jaw-tips ensures that the weight is equally 
distributed between them. (Sealed.) 
INTERNAL-COMBUSTION ENGINES. 
572,715. Dynamo Drive. The Villiers Engineering 
Company, Limited, of Wolverhampton, and F. Anstey, of 
Wolverhampton. (2 Figs.) November 15, 1943.—The 
invention is a friction drive for the dynamo of a motor 
cycle. The camshaft A is driven by the usual chain 
wheel B keyed on the reduced-diameter end of the shaft. 
A sleeve C is also mounted on the shaft end and turns with 
it, and is flanged at its inner end to bear against the 
shoulder on the camshaft. An annular disc D surrounds 
the sleeve and bears against the inner face of the chain 
wheel B. Placed between the flange on the sleeve and 
the disc D is a -disc-spring E with radial spring arms 
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which is gripped tightly between the flange and the disc 
when the nut on the outer end of the shaft A is tightened 
up. A fibre gear ring bears against the inner surface 
of the sprocket wheel B, on which it is a running fit. 
The arms of the spring E bear on a flat metal ring inset 
into the fibre gear. The friction between the fibre wheel 
F and the wheel B is sufficient to ensure that the drive 
will be transmitted normally through the fibre wheel to 
the dynamo. When, however, there is sudden accelera- 
tion or deceleration, slipping occurs between the wheel F 
and the sprocket and thus relieves the parts of undue 
strain. (Sealed.) 
MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

573,262. Routing-Machine Work Clamp. Blackburn 
Aircraft, Limited, of Brough, Yorkshire, and C. A. Chouler, 
of Brough. (3 Figs.) December 31, 1943.—Work pieces 
are normally held on the table of a routing machine by 
means of bolts which pass through the work piece, so 








that the fixing and removal of a work piece is a lengthy 
and tedious operation. The present clamp is designed 
for quick and easy positioning and removal, and to 
hold the work securely on a routing-machine table. The 
clamp consists of a base 1 and a lock plate 4, having the 
same shape as the base in plan and pivoted to it on a lug 3. 
The lock plate and base are drilled through concentrically, 
and the lock plate carries an insert 7 which is threaded 
to take a screw having a knurled head. A leaf spring 10 





two jaws which, when closed, support the loop 16 of a 


is screwed on to the base and bent over the end of the lock 


used on a pin 12, to which is secured a collar 13 located in 
a recess in the router board 14, and a nut on the lower 
end of the pin clamps the template 16 to the underside 
of the router board. The work piece 17 is placed oy 
the pin 12 and the clamp is placed on top, the pin pagg; 
through the base and the lock plate while they are 
parallel. The knurled screw is rotated and the plate 4 ;, 
tilted and locks on the pin 12, holding the base securely 
on the work piece 17. To remove the clamp the screw is 
slackened and the spring 10 returns the lock plate 4 int, 
its normal position parallel with the base so that the 
clamp can be lifted off. (Sealed.) 


METALLURGY. 

572,283. Annealing Pots. Incandescent Heat Com. 
pany, Limited, of Smethwick, and J. Fallon, of Smethwick, 
(3 Figs.) February 8, 1944.—The pots are designed fo, 
use in the annealing of cast-iron cylinders, and thy 
primary object uf the invention is to protect the cylinder, 
during the annealing process so as to prevent scaling anq 
the migration or diffusion of the carbide particles in the 
cast-iron structure, so enhancing the quality of the 
finished article. The carrier pot consists of a base 
formed from nickel chrome, which has an annular 
peripheral flange a’ and is recessed at a® to provide 
rigidity and lightness of the base. The under-surface of 
this base is formed with two parallel grooves a*, which 
run on a pair of rails 6 of circular cross-section on the 
































floor of the annealing furnace. The upper surface of 
the base a has a cruciform rib which supports the base 
of the open-ended cylinder. The cylinder is enclosed in 
a cover d, When the cover d is placed in position on the 
flange «' the cylinder is totally enclosed and is protected 
against any damage which might result from direct 
contact with the gases in the annealing chamber. Thus 
sealing of the walls of the cylinder is prevented and 
migration or diffusion of the carbide particles in the 
cylinder wall is checked. (Sealed.) 


MOTOR VEHICLES. 
673,265. Articulated Bogie. Vivian Loyd and Com- 
pany, of Camberley, and V. G. Loyd, of Camberley. 
(4 Figs.) December 31, 1943.—The articulated bogies 
used on track-laying vehicles in the forms hitherto 
adopted, result in excessive pitching of the vehicle due 
to the very ready response of the suspension to surface 
irregularities, and the chief object of this invention is to 
provide a steadying influence on the uncontrolled articula- 
tion of the suspension. The chassis 1 of the vehicle is 
carried an axle 2 on which is mounted a centre bracket 4 
common to both suspensions for the fore and aft wheels. 
These are shown as a single wheel 6 on one side of the 
bracket 4 and a pair of smaller wheels carried by a rocker 
beam 8 on the other side of the bracket. The angle of 
oscillation a of the bracket 4 is limited to the amount 
ry for dation the rise and fall of the 
wheels on normal road surfaces by a pair of adjustable 
stops 9. The stops have rubber cushions to absorb the 














































impact and to offer a progressive resistance during the 
brief period in bringing the main springs into action for 
big wheel movements. A pair of arms 12 are pivoted at 
their inner ends to the bracket 4 close to the axle 2, and 
these arms are bifurcated to embrace the wheel 6 and the 
beam 8, respectively, and at their outer ends carry the 
axle 14 and journal 15. Two pairs of coiled compression 
springs 16 are connected between the bracket 4 and lugs 
at the outer ends of the arms 12, and the normal load com- 
pression of these springs transmits the rise and fall of the 
wheels to the bracket 4 when the wheels encounter normal 
irregularities on aroad surface. Excessive motion beyond 
the limits set by the stops, due to abnormal irregularities, 
is taken care of by the independent yield of the springs 16. 
By this construction, pitching or rough riding on track- 





plate 4 to hold it parallel to the base. The clamp is 





laying vehicles is very appreciably miniinised. (Sealed.) 



































\\ 


3 tl 


2@4aeS8RBEER TE. 





Lin 
ver 
ide 
ver 


is 
ly 


eon ee FP 8B aE EK MT 


oe = 





APRIL 12, 1946. 


ENGINEERING. 


337 











THE KENTUCKY DAM ON 
THE TENNESSEE RIVER. 


By Harry WIERsEMa.* 


Tue Kentucky Dam, located near the mouth of 
the Tennessee River, about 22 miles upstream from 
Paducah, Kentucky, ranks among the largest dams 
in the world. During the past few years there 
have been constructed in the United States five 
dams rivalling each other for position as the greatest 
in the world. Of these, Kentucky, now nearing 
completion, takes first place for size of reservoir, 
with its surface area of 256,000 acres, Fort Peck 





coming second with an area of 245,000 acres. 


grain fields of the north and the manufacturing 
districts of the east. Its strategic location, close 
to the lower Ohio and middle Mississippi Rivers, 
makes its potential flood storage easy to operate 
for the reduction of floods to which these great 
rivers are subject. Within a radius of 175 miles 
of this dam there is a ion of seven million 
people, included in such cities as Memphis, Nashville, 
and Louisville, and providing a market close at 
hand for the hydro-electric power that will be 
produced. 

It is, however, as part of the integrated Tennessee 
Valley Authority system that this project is of 
greatest importance. It will be recalled that the 
Tennessee Valley Authority was established by an 
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Because of its relatively shallower depth, the 
Kentucky reservoir is of smaller volume than those 
formed by the Boulder, Fort Peck, and Grand 
Coulee dams, but its 6,100,000 acre-ft. of storage 
exceeds that of the Shasta Dam, recently described 
in these pages.t Because of its location in the 
central part of the Unitéd States, east of the Missis- 
sippi River, the Kentucky project will have a 
great influence upon the economic development of 
the country. It will form the lower gateway 
to the chain of lakes on the Tennessee River, connect - 
ing this system with the inland waterways of the 
Great Central Valley, giving an outlet to the Great 
Lakes and to the of Mexico, and tapping the 

* Assistant to the Chief Engineer, Tennessee Valley 
Authority, 

+ EnGuimmeore, vol. 167, pages 1, 41, 81 and 141 
(1944). 
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Act of Congress in 1933, during the depression years, 
for the purpose of developing the resources of the 
entire watershed of the Tennessee River for naviga- 
tion, flood control, hydro-electric power, national 
defence, and general economic development.* 
During its nearly 12 years of existence, the 
Authority has amply demonstrated the success 
of this experiment in regional planning, both in 
the increase in economic welfare in this 
area and in ite distinct contribution to the war 
effort by supplying large quantities of power for 
the manufacture of aluminium and other essential 
war materials. Starting with the Norris, Wheeler, 
and Pickwick Landing Dams, which have already 
been described in these columns,t the Tennessee 





* ENGINEERING, vol. 136, page 82 (1933). 
¢ Ibid., vol. 151, pages 1, 81, 161 (1941). 


Valley Authority completed, by midsummer of 1945, 
the construction of a total of 16 projects located 
throughout the length of the Tennessee River and 
on some of its tributaries. Practically all of these 
are multiple-purpose projects benefiting navigation 
and flood control and generating hydro-electric 
power. It has also acquired, by purchase and grant, 
six additional dams, so that it now owns and opera:es 
a system of 22 projects. A map of the whole system 
is reproduced in Fig. 1, on this page. In this map 
the names and positions of all the major dams are 
shown, but the names of towns are omitted with 
the exception of Knoxville. The important position 
occupied bythe Kentucky Dam at the western outlet 
of the whole system will be clear from the map. 
During this period, the installed capacity of the 
system has been increased from an original 184,000 
kW to a total of 2,166,000 kW, of which Kentucky 
Dam will add ultimately a total of 160,000 kW. 
The flow of the Tennessee River, which had been 
previously recorded as low as 5,000 cub. ft. per 
second, has been increased by regulation to a 
minimum of about 25,000 cub. ft. per second, 
increasing by nearly five times the output of all 
downstream plants such as Kentucky. The electric 
output has now reached a total of about 1,000 
million kWh per month, which is equalled only 
by the two or three largest electric systems in the 
United States. Already shipments of grain, auto- 
mobiles, petroleum and other supplies are being 
delivered by barge from the remote parts of the 
central valley to Chattanooga and Knoxville on 
the Tennessee River. Of the canalised section of 
this river from Knoxville to its mouth, totalling 
648 miles, the Kentucky Reservoir contributes 
184 miles. Of the total flood storage of the Ten- 
nessee Valley system of 14,000,000 acre-ft., which 
will not only reduce flooding within the Tennessee 
Valley itself, but will also serve to lower flood crests 
on the lower Ohio and Mississippi Rivers by as much 
as two or three feet, the Kentucky Reservoir alone 
will contribute 4,600,000 acre-ft. Because of its 
relatively superior location close to the Mississippi 
River it will provide much more than its proportional 
part of such flood crest reduction. The total cost 
to date of the 22 projects of the Tennessee Valley 
system is approximately 750,000,000 dols. Of this 
the Kentucky scheme alone accounts for 115,000,000 
dols. 

Planning the Project—When the Tennessee River 
was studied by United Sta'es Army Engineers prior 
to the forma‘ion of the Tennessee Valley Authority, 
it was recognised that improvement of the lower 
section of the river for navigation was necessary and 
that this could be accomplished either by a series of 
low dams or by the construction of one high dam 
within the lower reaches of the river, and a prelimin- 
ary site for such @ high dam was selected at Aurora 
Landing, 43 miles upstream from the mouth. Af er 
the formation of the Authority the relative merits 
of low-dam and high-dam schemes were fur.her 
investigated by its engineers, and since the former 
would provide no flood control or power and only an 
inferior naviga’ion channel because of the more 
numerous lockages, a single high dam was decided 
upon. Core drilling of the Aurora site, however, 
disclosed that rock was so far below the surface as 
to make this position impractical, and three other 
sites—Shannon, at mile 59; Birmingham, at mile 
29; and Gilbertsville at mile 22 above the mouth— 
were also investigated. Of these, the underlying rock 
and other foundation conditions proved to be better 
at the Gilbertsville site than at any other. More- 
over, this site, being lower down, provided a larger 
measure of flood control storage and a longer length 
of improved navigation channel at relatively less 
cost. An additional consideration leading to the 
decision to choose the Gilbertsville site was the 
existence of a bend in the Cumberland River just 
above this site, placing the two rivers with less than 
two miles from each other at this bend. The Cum- 
berland River lies to the north of the Tennessee 
River, as shown in Fig. 1, and its point of approach 
to the latter is shown in the es er" me given 
in Fig. 2. By taking advantage of this topo- 
geptial larity, it was found thet it would 
be feasible to build a dam on the lower Cumberland 
River (for which several sites existed) and constrict 





8 canal between the two rivers above the Kentucky 
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Dam. This would not only reduce travel distance 
between the Cumberland and Tennessee Rivers by 
65 miles, and between the Cumberland River and 
Paducah by 20 miles but would also make a dam 
on the lower Cumberland River much less expensive, 
through the use of lockage facilities of the Kentucky 
Dam for both rivers, as well as giving the advantage 
of easier co-ordination of operation of the two 
systems for flood control and power production. 
This site was therefore chosen and the dam was 
given the name of Kentucky Dam since it was the 
only dam in the Tennessee Valley system con- 
structed in the State of Kentucky. 

The drainage area of the Tennessee River above 
this site is 40,200 square miles, and the average flow 
over the period from 1889 to 1938 was 63,620 cusecs. 
The minimum natural flow, which occurred in 1925, 
was only 4,500 cusecs; but storage dams above, 
both on the main river and tributaries, now regulate 
the flow so as to maintain a minimum of about 
25,000 cusecs. The maximum flow of the period 
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occurred in 1897, and is estimated at 470,000 cusecs, 
but this is considered to be only about half of the | 
flood which might occur at some problematical time. | 
The problem, then, was to design a project which | 
would provide navigable depths of not less than 9 ft. | 
up to Pickwick Landing Dam, 184 miles upstream ; | 
provide the maximum amount of controlled storage | 
to reduce flood heights below the dam on the lower 
Ohio and Mississippi Rivers ; and utilise the flow of 
the regulated river for the maximum production of | 
hydro-electric power. There were several unusual | 
conditions faced in the construction of Kentucky | 
Dam. Inthe first place, because of the unavoidably | 
difficult foundation conditions, an extensive founda- | 
tion exploration programme was considered neces- | 
sary ; and in the second place, because of the great 
depth to rock and the size of the foundation, 
extremely high cofferdams were required. Special | 
foundation treatment, an unusually large lock, and | 
the extremely high spillway gates are other features | 
not involved on other Tennessee Valley Authority | 
dams. These unusual features will be treated in| 
greater detail in the following description, while the | 
more common construction problems will be given | 
less attention. 

Foundation Exploration.—Although the site finally 
chosen was the best of several investigated, it was | 
far from being ideal. In past geological times, the | 
lower Tennessee River had carved out a broad and | 
deep valley in the rock underlying the location. 
Later changes in the level of the land caused 
deposits of sediment over this rock, forming a thick 
bed of alluvium. which filled and buried the old 
bedrock channels. At this particular site, the buried 
rock floor comes to the surface at the eastern edge 
of the river valley and comes close to the surface 
on the western side, but in the middle of the valley 
it is buried to depths of from 60 ft. to 125 ft. below 
the present river. This overburden at the site is 
composed of alternations of sand and gravel with 
occasional clay lenses, while the top 20 ft. or 30 ft. 
is composed of relatively impervious clays. It was 
necessary, therefore, before designing a structure 
on such @ foundation, to inaugurate an extensive 
exploration programme, which was started in 1935, 
some four years before the actual construction was 
commenced. 

The investigations were planned so as to deter- 
mine the elevation of the buried bedrock, the loca- 
tion of solution channels, the character of the over- 
burden, and the continuity of the upper impervious 
clay across the flood plain. These determinations 
were made by borings, drilling, and test pits. 
Eight hundred and seventeen borings, totalli 





over 100,000 ft. of drilling, were made, of which 
59,000 ft. was in overburden and 41,000 ft. in rock, 
the latter being mainly carried out with diamond 
drills; 80 per cent. of the drilling was vertical and 
20 per cent. at a 45-deg. angle. The drilling, in 
general, went to depths of 30 ft. to 40 ft. in the 
rock, although where solution channels were found 
holes yielding cores 100 ft. or more in length were 
drilled. Seven hundred and sixty-seven auger 
borings were put down, ranging in depth from 
10 ft. to 65 ft. Sixteen test pits were dug through 
the overburden, five of them extending to bedrock, 
and one test cell 90 ft. deep and 20 ft. in diameter 
was constructed, formed by driving steel sheet 
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piling to rock. In the construction of this cell, 
difficulty was encountered by inflow of water at a 
depth of about 70 ft., which could not be dealt with 
by customary pumping. It was therefore decided 
to freeze the earth through which the cell was being 
sunk. This was accomplished by driving a series 
of pipes around the cell at intervals of two or three 
feet. A freezing solution was then pumped through 
@ smaller pipe inside these casings until the ground 
was frozen sufficiently hard to hold the earth in 
place and keep out seepage during the continued 
driving of the piles. Fig. 8, on page 348, shows the 
arrangement of piping around the top of this cell ; 
the supply of freezing solution was fed to pipes 
through circular supply lines. The view taken 
looking up the completed shaft, reproduced in 
Fig. 3, on this page, shows the frozen earth which 
had come through the sheeting, extending generally 
as far out as the inside of the waling. This rather 
expensive and difficult exploratory cell was well 
worth its cost because, by enabling the engineers 


lling | to observe the condition of the sheet piling pre- 


viously driven through the overburden at its contact 
with the bedrock, it gave definite proof that & steel 
sheet pile cut-off wall, using a sheet pile with web 
thickness of $% in., could be driven through this 
overburden, thus determining that this type of 
construction with an earth section above could be 
used satisfactorily. 

In order to secure & composite visual impression 
of the results of all of this foundation exploration, 
& peg model of rather unusual. dimensions was 
constructed on @ scale of 1: 100, both: vertically 
and horizontally. This model, which was laid out 
in one of the shop buildings, is. shown in Fig. 9, on 
page 348, It was more than. 100 ft. long, repre- 








senting the site ef the dam of nearly 9,000 ft. in 
length. The model was composed of % in. steel 
rods embedded, in the proper position, in a wood 
base and painted to represent the materials encoun- 
tered at each particular boring, rock being painted 
white, cavities red, river chert in green, and allu- 
vium in yellow. The tops of the rods were cut to 
indicate the surface topography, and the model was 
then used as a source of study by engineers and 
geologists in order to locate the final position of the 
structure to be built, which was indicated in outline 
on the base. ‘The model was of great value in deter- 
mining the exact orientation and location of the 
structure. A plan of the site and the geological 
section developed by the foundation exploration are 
shown in Figs. 4 and 5, on the opposite page, and the 
layout of the structure as finally adopted is shown in 
Figs. 6 and 7. 

As can be seen from Figs. 4 and 7, the Tennessee 
River at this location flows in a generally north- 
westerly direction through a broad valley and is 
bounded on both sides by hills, which rise to 
approximately elevation 400, or about 100 ft. above 
the normal river surfaces The valley itself is 
divided into two parts, the eastern half, which is 
about 4,300 ft. in width, being occupied by the 
river channel and the lower flood plain. The river 
channel proper is about 1,600 ft. in width; on its 
right the flood plain is about 1,200 ft. wide and on 
ite left about 1,400 ft. wide, both sides being almost 
level at approximately elevation 325. The ground 
then rises sharply 15 ft. or 20 ft. to the upper flood 
plain, which occupies the western half of the valley, 
extending for about 3,500 ft. on the level and then 
rising on # slight slope to approximately elevation 
400 at the abutment. The lower flood plain was 
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usually flooded at least once every year, but the 
upper flood plain was rarely inundated. 

The bedrock at the site consists of siliceous lime- 
stone which is unusually dark gray and dense and 
contained frequent lenses, nodules, and discon- 
tinuous layers of black chert. These chert layers 
were generally several inches thick, with the lime- 
stone between varying from 4 in. to 12 in. in 
thickness. The limestone, in weathering, turned to 
& clay, but the chert layers remained intact. The 
bedrock crops out at intervals at both edges of the 
valley and descends to about elevation 230 near the 
middle. Beneath the river and the adjacent parts 
of the flood plain where the structure was built, the 
rock surface varies between elevations 230 and 260. 
Since this depressed bedrock valley was eroded, the 
old channel has been filled with thick accumulations 
of alluvium which lie beneath the present river 
channel and the flood plain. These deposits vary 
in thickness from zero to a maximum of 120 ft. 
and consist largely of pervious, sandy, chert gravel, 
the pieces of which vary from 2 in. to 6 in. in dia- 
meter. The upper surfaces of the flood plain are 
covered with brown clay loam which, in some 
places, is underlain by a blue clay. 

These various formations are indicated by letters 





in Fig. 5. The layer of gritty and sandy loam, form- 
ing an impervious blanket on the flood plain is 
indicated by a. Below this, over most of the site, 
is a layer of river alluvium, }, consisting of sand and 
gravel with the occasional lenses of black plastic clay 
one of which is marked c. On the west abutment 
highlands there is an impervious blanket of loess, 
shown at d, and below this a layer of terrace gravels, 
e, consisting of very clayey gravel with some sand. 
r still, is a fine sand formation, f, with layer 
of clay. On the eastern bank highlands, the surface 
layer consists of very clayey gravel, g, overlaying 
residual chert and clay, shown at h. This formation, 
which consists of chert (flint) blocks embedded in 
clay, comes to the surface nearer the east bank of 
the river and is also found below the gravel on the 
west bank. The sub-formation consists of black 
cherty limestone, k, but above this, on both banks, 
the cherty limestone is interspersed with layers of 
grey ine limestone. This formation is indi- 
cated by +. The true dip of the limestone strata, as 
shown on each side of Fig. 5, is distorted by the 
differences between the vertical and horizontal 
scales. The actual dip is about 2 deg. to 3 deg. 
Below the river and flood plains, the structure is 
probably anticlinal, but the dip is very small. 
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General Design of Dam.—The three main features 
of the dam are the navigation lock, the power house 
and the spillway. The lock is 110 ft. wide by 600 ft. 
long, these dimensions being determined by the size 
of corresponding locks on the Ohio and Mississippi 
River systems. The power house is constructed for 
an ultimate installation of five 32,000-kW hydro- 
electric units, the final capacity being sufficient fully 
to utilise the expected flow of the Tennessee River. 
The spillway has a length of 1,176 ft., its capacity 
being sufficient to pass the maximum anticipated 
flood of 960,000 cub. ft. per second, and to empty 
the reservoir rapidly in advance of recurring floods. 

The choice of the best height for the dam was 
difficult to make. A thorough consideration of all 
the factors, however, led to the selection of elevation 
375 for the top of the gates, thus determining the 
elevation of controlled storage. It was considered 
that during extreme floods there might be some 
surcharge over the top of the gates, and elevation 
380 was assumed in computing stresses for safety in 
design. The actual top of the concrete supporting 
the rail for the gantry crane was put at elevation 395. 
On other main-river projects constructed by the 
Tennessee Valley Authority, it had been customary 
to place the lock and the power house on opposite 
sides of the river in order to avoid interference with 
navigation by the turbine discharge.. At Kentucky, 
however, the presence of rock at a much higher 
elevation on the right bank, and the existence of an 
island between the lock excavation and the power 
house, favoured the placing of both of these struc- 
tures on the right bank as shown in Figs. 6 and 7. 
This left the main river channel for the location of 
the spillway, affording straight downstream align- 
ment for flood discharges. A short earth embank- 
ment connects the lock to the high ground on the 
right abutment, and another section of embankment, 
about 760 ft. long, connects the west wall of the 
lock to the power house structure. Beyond the west 
end of the spillway an embankment, some 5,900 ft. 
long, extends across the flood plain to high ground. 

One complication involved in this layout was the 
existence of the Illinois Central Railroad bridge 
immediately downstream from the centre-line of the 
dam, as shown in Figs. 4 and 7. Since it would have 
been to make a considerable adjustment in 
the location of this railroad, as well as to strengthen 
the piers to afford protection against anticipated 
flows, it was determined that it was more economical 
to relocate the railroad over the finished dam and 
abandon the present railroad structure. This reloca- 
tion is shown in Fig. 7. With this layout the rail- 
road crossed the navigation channel below the lower 
lock gate at a point where the clearances are suffi- 
cient to avoid the need for a removable span. 

(To be continued.) 
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Electron Optics and the Electron Microscope. By V. K. 
ZWworRYEIN, G. A. Morton, E. G. RAMBERG, J. HILLIER, 
and A. W. Vance. John Wiley and Sons, Incorporated, 
440, Fourth-avenue, New York, 16, U.S.A. [Price 
10 dols.] Chapman and Hall, Limited, 37, Essex- 
street, London, W.C.2. [Price 60s. net.) 

THOUGH electrostatic and electromagnetic fields had 

been employed to deflect electron beams in J. J. 

Thomson’s pioneer experiments of 50 years ago, 

Busch’s original suggestion that these fields, if 

axially symmetrical, would be capable of exerting a 

lens action upon such beams, was put forward barely 

20 years ago. Progress in the exploitation of this 

fundamental concept has been so phenomenally 
rapid during this short interval as to make possible 
the publication of this massive, and in many respects 
definitive, encyclopedic survey of the entire subject 
to date. Advance on the theoretical side has been 
materially aided by the extent to which classical 
methods in geometrical and physical optics and in 
electricity and magnetism have lent themselves to 
restatement in electron optical terms. Development 
on the practical side has been stimulated by the 
variety of applications suggested by electron optical 
theory, typical of which is the electron microscope, 
the outstanding technical achievement in the field 
of applied electron optics. 

The authors have adopted the plan of dividing 
their exposition into two parts of approximately 
equal length. The first part provides the general 
reader and prospective user of the electron micro- 
scope with a sufficient grasp of the underlying 
principles to enable him to operate the instrument 
itself to full advantage. The second part takes the 
specialist reader with a sound knowledge of physics 
to the present frontiers of the subject, and supplies 
the equipment needed to enable him to contribute 
personally to the theory and design of electron 
optical devices. 

The particle-wave duality lies at the root of 
electron optics. The association of a photon with a 
light wave was postulated by Einstein in 19065. 
The association of a wave with a moving electron 
was postulated by De Broglie in 1924; he showed 
that the wavelength characterising a V-volt electron 
is given, in Angstrom units, by oy so that the 
wavelength corresponding to a 50-kV electron will 
be 0-055 A.U., or one hundred-thousandth of the 
wavelength corresponding to the middle of the 
visible spectrum. The increase in resolving power 
implied in this marked disparity in wavelength is 
the primary reason for the superiority of the electron 
microscope over its optical counterpart. 

Another significant point of difference between 
the two classes of instrument is that the indices of 
refraction, functions of the scalar and vector poten- 
tials defining the electric and magnetic fields in 
electron optics, may attain values 500 times those 
encountered in ordinary optics ; and, as such fields 
will not be sharply bounded as are the media em- 
ployed in conventional lens systems, the curvature 
of the electron trajectory will change continuously 
during passage through them. Furthermore, the 
large-aperture wide-angle illumination sought after 
in the high-power light microscope is replaced by 
small-aperture nearly parallel illumination in the 
electron microscope. The limitation thus imposed 
upon the divergence of the imaging beam consider- 
ably reduces aberration troubles thus improving the 
quality of the final image. It is responsible, like- 
wise, for the notably greater depth of focus secured 
in the electron mi These fundamental 
points are clearly brought out and their implications 
discussed in general terms in the first four chapters. 
The three following chapters deal with the electron 
microscope itself, and in particular with the models 
brought to the stage of commercial production by 
the Radio Corporation of America. The many 
ingenious features incorporated in these instruments, 
and in the highly stable power circuits supplying 
them, are admirably described and lavishly illus- 
trated. 

The difficulty of preparing specimens suitable for 
electron microscopy varies with the nature of the 
specimen, being usually greater for biological than 





electron microscope. 
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for incrganic materials. Since high-voltage opera- 
tion is essential, only excessively thin specimens 
will escape distortion or destruction under the elec- 
tron bombardment. The various techniques for 
preparing and mounting such specimens are fully 
explained. Nothing could bring home more vividly 
the contributions of electron microscopy to biology, 
chemistry and metallurgy than the impressive col- 
lection of electron micrographs assembled in chap- 
ter 9. These are among the most thrilling docu- 
ments of contemporary physics. The few stereo- 
micrographs bring out superbly the depth of focus 
already mentioned as a feature peculiar to the 


could do justice to the wealth 
of material so ably and effectively presented in the 
second half of the book. Chapters 
the determination of potential distribution, to the 
tracing of electron trajectories, to the properties of 
the various types of electrostatic and magnetic 
lenses, to electron lens aberrations and to the correc- 
tion of electron lens defects, and to the mechanism of 
image formation in the electron microscope. The 
requisite mathematical development is given and, 
where solutions to the differential equations are not 
directly obtainable, methods of approximate solu- 
tion are described. These include, in addition to 
procedures for numerical and graphical 
integration, the use of the electrolytic tank for 
potential mapping and the rubber-membrane model 
ing of electron paths. 
While it has not been possible to verify all the com- 
expressions, those selected for 
checking were found to be accurate. Among the 
many references listed, the only error noted was on 
page 422 (9), where 321-352 should be 338-345. The 
whole text, in fact, appears to be quite remarkably 


are devoted to 


free from misprints. The fear, too often justified, 
that a work of multiple parentage will lack coherence 
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aspects of pure and applied electron optics. 


Patents for Inventions in the Netherlands during the 16th, 
17th and 18th Centuries. By G. Doorman, Dipl.-Ing. 
Abridged English version, translated by Jou. MEIJER. 
Martinus Nijhoff N.V., 9, Lange Voorhout, The Hague, 
Holland. [Price 6.30 guilders.] 
Ir is a pleasure to receive once again, after the 
lapse of six years, one of the excellently produced 
historical reference works from the well-known 
Dutch publishing house of Martinus Nijhoff; and 
they could hardly have effected a better re-intro- 
duction than by this attractive volume which they 
have published on behalf of the Netherlands Patent 
Board. As an example of pai ing and scholarly 
research in the face of difficulties that the English 
reader finds it almost impossible to imagine, it 
reflects the greatest credit on the author’s per- 
tinacity as well as his knowledge. The fact that 
he is vice-president of the Netherlands Patent 
Board may have assisted him in some respects in 
his task, and it may be noted, too, that the year 
of publication was 1942, which argues thet most 
of the work of compilation must have been accom- 
plished before the Germans overran Holland; 
nevertheless, their presence must have constituted 
a serious handicap, to put it very mildly, and author 
and publishers alike must be congratulated on their 
success in producing an English edition at all. 

The purpose of the work is to do for early Nether- 
lands patents what Bennet Woodcroft did for 
British patents some 80 years ago, when he compiled 
the comprehensive series of volumes covering all 
patents issued from 1617 onward. A similar task 
was undertaken in France in 1811. Mr. Doorman’s 
survey includes 574 patents granted by the States 
General and a further 283 granted by Holland, and, 
in the full Dutch text (which can be purchased from 
the same source as the edition under review, for an 
additional 12.40 guilders) it is evidently a monu- 
mental work. The English edition is less detailed, 
but it includes many brief descriptive summaries, 
full references to the originals, and a preface and 
three introductory chapters which provide an 
excellent condensed history of patents in general 
in the Low Countries. Chapter IV is divided into 





in presentation does not apply, since the five authors 
working together as a team. The 
outcome of their collaboration is a work of real 
distinction which will rank as authoritative on all 
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some 17 sections devoted to the development of 
specific branches of the arts and crafts, as trageg 
by their early patent history; and the latter 
half of the book consists mainly of the several serie, 
of patents discussed, a subject index, and a nan, 
index. The references are not confined to Holland. 
@ separate chapter lists the relevant deeds in th, 
General Government Archives in Brussels. Ty, 
book may be recommended strongly to anyone 
interested in the development of industries, anq 
especially, of the mechanic arts, whether or not 
he is concerned with patents as such; and as 
specimen of book production, to all who are cop. 
cerned to promote the trade in British books 
overseas, for they may learn much from it. 





Civil Engineering as a Career. The Institution of Civ 
Engineers, Great George-street, London, §.W.), 
[Price 1s.} 

Tue work which Professor Sir Charles Inglis, F.R.S,, 
initiated so excellently, by his public addresses and 
a broadcast which is still remembered for the clarity 
of its exposition, to educate the public to a sense 
of the importance of engineering to the modem 
community, is powerfully reinforced by this pamph- 
let, prepared by a committee of the Post-War 
National Development Committee, of which Pro. 
fessor Inglis is a member. Its aims are simple, 
namely, to be “ of assistance not only to those who 
intend to become civil engineers, but also to parents, 
guardians and schoolmasters, on whom falls the 
responsibility of advising young men in their choice 
of a career, and to remove something of that 
common obstacle encountered by them, “the lack 
of reliable information regarding the method of 
entry and the training required to attain com- 
petence.” 


The pamphlet is divided into twelve chapters, 
following a brief general introduction, and followed 
by one of “Conclusions.” Most of the twelve 
descriptive chapters deal each with one branch of civil 

ineeri ilways, harbours and docks, water 
supply, irrigation, structural engineering, etc.—and 
all are on generally similar lines ; an outline 
of the nature of the civil engineer’s duties and 
functions in the particular branch leads to a sum- 
mary of the methods of training, with special 
reference to aspects and subjects which must receive 
concentrated study; and then there are some 
general observations on the prospects offering in 
that field. One of the exceptions to this arrange- 
ment is the chapter on ‘“ Consulting Engineering,” 
for which occupation, of course, no hard and fast 
schedule can be laid down; and the succeeding 
chapter, on ‘‘ Contracting,” also necessitates some- 
what different treatment. Comparatively little is 
said about finance, and perhaps this is as well, in a 
booklet which can only deal with the elements of 
the subject and the stages preliminary to entering 
the profession; in any case, many of the classes 
of appointments indicated have definite salary 
scales, and in others established custom has become 
almost the equivalent of a definite scale. The 
compilers of the pamphlet do well, however, to 
insist repeatedly on the need that the young engineer 
should consider the future value of the experience 
gained in any particular branch, as well as the 
security of tenure, before yielding to the attractions 
of a temporarily superior remuneration in some post 
which is deficient in other advantages. This is 4 
point of especial importance at the present time to 
young men who are demobilised from Services in 
which they have attained fairly high rank and 
corresponding emoluments at a relatively early age. 





Gas-TURBINE RESEARCH.—Replying to a question in 
the House of Commons on Wednesday, April 3, about 
the progress which was being made in this country in 
the development of gas turbines for industrial purposes, 
especially power stations, the Lord President of the 
Council (the Rt. Hon. Herbert Morrison, M.P.) said that 
research and development were being carried on both by 
Government and industry. While the chief application 
of this work up to now had been to aircraft, both Govern- 
ment and industry were fully alive to the need to explore 
the great possibilities of its applications to other fields, 
including power generation. The responsibility of the 
National Gas Turbine Establishment covered research 
and development on all forms of gas turbines. 
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FIVE DECADES OF COMMERCIAL 
ROAD TRANSPORT.* 

By E. 8S. Sueapnevi-Smira, C.B.E., M.Inst.T. 
(Continued from page 331.) 


Ir was not until the spring of 1917 that shipping 
losses affected this country’s supplies of motor spirit 
and lubricating oil to the point that stocks became 
seriously shortened, and by the autumn dangerously 
Jow. Control was then established under War Cabinet 
direction with Professor John (later Lord) Cadman in 
charge. Gas traction helped to relieve the 1917-18 
shortages, although it proved somewhat difficult of 
utilisation. The extent of use of motor transport by 
the Army i3 shown by the fact that the overseas strength 
of the R.A.S.C., M.T., which had exceeded 50,000 by 
the end of 1915, had doubled by the end of 1916. 

It was early in 1918 that Dr. H. R. Ricardo drew the 

attention of the Petroleum Executive to the effects on 
fuel values of the percentage composition of any motor 
spirit according to the several hydrocarbon series 
present, rather than merely to distillation range. He 
also conducted the principal tests upon which the report 
on alcohol as a motor fuel was made by the Empire 
Motor Fuels Committee, of which Committee I was 
chairman. The Institution of Automobile Engineers 
published the report in 1924. Late in 1918, a grant of 
8,250,0001. was made for road improvements ; this fell 
short by some 7,250,000/. of repaying moneys diverted 
from the Road Improvement Fund between 1914 and 
1918. : 
While the post-war speed of recovery was largely 
attributable to the disposal of returned Army vehicles, 
new demands for motor transport also genuinely arose 
by reason of railway difficulties and practices. The 
consequential growth in registration of goods vehicles 
proved to be an increase of some 80,000 goods vehicles 
and 35,000 hackneys by the end of 1920. These 
increases went on steadily and brought about excessive 
uncontrolled competition, the intensity of which 
began to assert itself markedly in the year 1922. 
This phase was destined to last for some ten to twelve 
years. The outstanding event of this third decade 
was the establishment of the Ministry of Transport 
in 1919. Its amalgamation, into four groups, of some 
120 railways was its first big move. 

The Ministry’s Roads Department, of which Sir Henry 
Maybury was first chief engineer, has at all times 
striven to advance the standards of our road system 
by all means allowed to it. The Minister, in 1920, 
appointed various committees to deal with motor 
construction, taxation and use; the deliberations and 
reports of these committees were of immediate effect, 
and on the whole beneficial. There was, by 1922, a 
marked advance in the standard of road maintenance 


and a currently improved attitude of local and central | 


authorities towards heavy traffic, by then largely 
changed over to solid or pneumatic tyres. Cord 
developments were beginning about 1916 to attract 
much attention as a likely method of improving the life 
of giant pneumatics in service. The heating up of the 
12, 14 or 16 plies of the canvas-ply type was recognised 
as a disadvantage yet to be overcome at this date. 

The third decade, later on, witnessed successful 
applications of giant pneumatic tyres, upon which 
experiments had been made so far back as 1896. In 
Great Britain and the United States, pneumatic tyres of 
from 6 in. to 13 in. in diameter were being thoroughly 
tested from year to year, but progress was not marked 
until 1916, when Goodyear in America, and Dunlop in 
Great Britain, began to see daylight. The year 1919 
witnessed development of standards for rims, beaded 
edges and tyres by a joint committee, from which great 
benefit resulted. The late Mr. J. H. Woollen was a 
ptime mover. His workin encouraging standardisation 
was most valuable. The British Standards Institution 
took an active part which has since greatly extended, 
all of which aided the change-over from solid rubber 
to pneumatic tyres. The successful stage had waited 
upon freedom to use cord instead of canvas in tyre con- 
struction, and it may be noted here that Dunlops 
first entered’ giant pneumatics in a price-list dated 
October, 1921. It was not until 1930-31 that there 
was a general turnover from solids to pneumatics for 
really heavy duty, it having been fully realised by then 
that cord tyres heated only to a safe point and remained 
relatively cool in continuous running at high speeds. 
The life of’such tyres went up fully four to one (often 
more) compared with canvas-ply types. 

Soon after the creation of the Ministry of Transport, 
a far reaching step was taken by individual leaders of 
inland transport. I refer to the foundation of the 
Institute of Transport. The late Sir Herbert Blain 
was, perhaps, the most active of those keen men who 
found time to do such things as adding to other oceupa- 
tions the honorary secretaryship of the new Institute. 

The following are excerpts from a paper on “‘ Econo- 





* The First Henry Spurrier Memorial Lecture, delivered 
before the Institute of Transport at,a meeting held in 
London on December 10, 1945. Abridged. 
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mics and Co-ordination of Transport by Road,” which 
was read before the Institute on November 29, 1920— 
a date abont half-way through this third decade and 
also mid-way in the 50-year period under review :— 
“ Railways and roads must exist together, must 
make progress together, and each must be utilised 
to the best advantage for the welfare of the com- 
munity, as measured by the country’s productiveness 
and prosperity. These factors are to be accepted as 
the dominating considerations, to the exclusion of 
particular or selfish claims . . . Somebody, be it 
Government Department or voluntary institute, or 
the two acting together, will certainly have to exercise a 
direct influence in order to weave together and tie the 
various threads, if serious waste of effort and money 
is not to occur during the next ten years and later . . . 
The elimination of undue competition is desirable . . . 
The circumstances of the day are crying aloud for 
first steps in the direction of co-ordinating the internal 
transport of this country ... But if enterprise is 
co-ordinated out of existence, it must be hurtful for 
all of us . . . If success is to be commanded, there 
must be honest and universal regard, as a governing 
motive and regulating principle, for service to the 
community.” 

The occasion was the second meeting of our second 
session, under the chairmanship of Sir Lynden Macassey. 
The reader of the paper was the individual who now 
addresses you, and he sees no reason to do otherwise 
than adhere to those 25-year-old opinions and forecasts. 

At this point, a brief review of motor taxation 
‘history’? may be introduced, covering generally 
official policy during the years 1909-1926. . Lloyd 
George, in 1909, made the following pronouncement 
about the intentions of the Government when he 
brought in the first petrol tax :—‘‘ Motorists . . . are 
willing . . . so long as a guarantee is given that the 
funds so raised will not merely be devoted exclusivel 
to the improvement of the roads, but that they will 
be well and wisely spent for thatend . . . My proposal 
is that the whole of the money raised, whether by 
increasing the gradation of the scale or by the amount 
of the petrol duty, should go to the improvement of the 
roads . . . This tax has been imposed purely for the 
benefit of the roads of the country, and is in no part 
of the general scheme of the Government for raising 
revenue. It is purely a tax raised to enable us to set 
aside a fund for the purpose of improving the roads of 
the country.” 

Sir Austen Chamberlain, then in opposition, in the 
course of the debates on the 1909 Budget, said :—“* Our 
attitude towards the tax will depend upon the answer 
nil? If it is going to the support of the roads, we 
think it is a very fair proposition ; if it is intended to 
take it for general revenue, then we shall oppose it.” 
Mr. Reginald McKenna, in 1915, announced that the 
proceeds of the tax would, ‘for the time being, be 
retained in the Exchequer and not paid out to the 
Road Improvement Fund .. . I hope that the tax 
will be retained in the Exchequer during the war.” 
On December 18, 1919, Mr. Stanley Baldwin, as Finan- 
cial Secretary to the Treasury, stated in the House of 
Commons—* Under the provisions of the Finance 
(No. 2) Act, 1915, this duty ceased to be earmarked to 
the Road Improvement Fund. The course to be 
proposed for the future is being examined, and will be 
further considered on receipt of the report from a 
Departmental Committee of the Ministry of Transport 
which is now sitting.” 

Later, Sir Eric Geddes, as Minister of Transport 
in charge of the Government measures to settle the 
post-war position, and following consideration of the 
report mentioned by Mr. Baldwin, made the following 
announcement at the annual luncheon of the Commer- 
cial Motor Users Association, on April 15, 1926 :— 
“ The Roads Act was passed when I was the accredited 
spokesman of the Government and speaking with 
authority .at the time ... Sir Austen Chamberlain 
was the then Chancellor of the Exchequer, and the 
present Prime Minister, in whom we all have such faith, 
was the Financial Secretary to the Treasury at the time ; 
Mr. Churchill, Lord Balfour, Lord Birkenhead, Sir 
Austen Chamberlain, and Sir Laming Worthington 
Evans, all members of the present Government, were 
in the Cabinet. I will not quote the almost intermin- 
able list of pledges which were given at various times 
by various people, and which we rely upon in safe- 
guarding the Fund. I would like to give two which 
I think are not unimportant, In recommending the 
taxation included in the Act to the House of Commons 
I used these words: ‘ It is a specific Act to ensure a 
specific revenue to be devoted to ahs pssciae object. 
From whom? For what? From road users for the 
improvement of the roads *.”” 

It came somewhat as a surprise, on top of the reassur- 
ing statement by Sir Eric Geddes, to find Mr. Churchill, 
Chancellor of the Exchequer, within a few weeks 
explaining to a large gathering of motoring and other 
transport organisations that no Government could have 
a Dives and a Lazarus on its hands at the same time; 
while in Parliament, on the Finance Bill of that year, 


ignoring the earlier official attitude as disclosed in 
quotations given above, he said :— 

“ For the future we propose that the revenue from 
motor taxation shall be divided between the Road 
Fund and the Exchequer on the broad principle that 
what is raised on account of wear and tear should go to 
the roads and the balance from the luxury or the 
pleasure aspect of it shall go to the Exchequer. It 
will be seen that, in claiming for the Exchequer as a 
permanency for the future, year after year, out of the 
annual revenue a moderate share equal to one-third of 
the taxation derived from pleasure vehicles, we have 
taken another useful and necessary step in broadening 
the basis of taxation upon the pcre and pleasure 
aspects of life which, in its turn, enables us either to - 
meet the increasing needs of the country for social or 
military purposes, or, on the other hand, at some later 
stage, which I cannot now foresee, confer some relief 
upon other more hardly pressed bodies of tax payers.” 
The diversions represented by this one-third proved, 
in the following ten years, to average 4,703,603/. annu- 
ally. Further, as the fuel taxes were levied equally on 
commercial vehicles as on cars, the use by Mr. Churchill 
of the word ‘ luxury ” was even more inappropriate in 
its sweeping use than appears. 

The fitting of self-starters to commercial vehicles 
began in 1919 and became more common in 1920 and 
1922 (Bendix-type drive). Their use on motor ’buses 
and coaches preceded that on heavy goods vehicles. 
Prior to 1920, the almost universal practice was to 
leave the driver to start up on the handle—apart from 
any towing round the garage to encourage the first 
explosion on a cold morning. Owners of goods vehicles 
lagged behind in requiring or specifying this important 
aid to operational movement. They hesitated to add 
the call for larger battery cap city and the anticipated 
risk of extra battery maintenance. Both these doubts 
before long were overcome by results. 

A clause in the Railways Bill of 1921 giving general 
road powers was held to be outside the preamble. The 
Midland and N.W. Railway Bill of 1922 was withdrawn. 
There gradually built up a multitude of road operators, 
in both passenger and goods sections, who, in more 
senses than one, menaced the stability of all concerned 
with the provision and maintenance of this country’s 
internal means of transport. The railways were forced 
in self-defence to seek general road powers, as they 
successfully did in 1928. 

Steps had been initiated by the Commercial Motor 
Users Association as far back as 1908 to improve the 
means of watering steam-driven vehicles. In London, 
the municipal and water authorities were favourable to 
the erection of a number of standpipes in and around 
London, but the police authorities objected. In the 
London area, therefore, as well as in the provinces, the 
drivers of steam lorries continued to take water as 
proved furtively possible, from ponds, streams and 
brooks, canals, water troughs and so on, apart from 
arrangements made with licensed houses and by owners 
individually. All this was highly unsatisfactory. 

Conferences were held in 1921 and 1922, under the 
chairmanship of Col. J. R. Davidson, C.M.G., between 
representatives of the Ministry of Transport, the British 
Waterworks Association, the Commercial Motor Users 
Association, the Society of Motor Manufacturers and 
Traders, and the Agricultural Engineers’ Association. 
The total of steam vehicles and tractors in the year 
1920 had been reckoned to exceed 15,000. A scheme of 
roadside watering was adopted, which was designed to 
make supplies available only to holders of tokens sold 
and issued by the C.M.U.A. The sale of these tokens 
went steadily up until after the end of 1925, and the 
system was of great value to owners and operators of 
steam vehicles for a number of years, but it did not 
suffice to keep the total of steam wagons and tractors 
from declining. There had been an aggregate fall to 
9,100 in 1927. The falling-off in later years was—to 
follow through—to 7,800 in 1930, to 5,100 in 1933, to 
1,700 in 1936, and to only 990 in 1938. The decade 
closed with 236,000 goods vehicles and 103,000 hackne 
vehicles registered in the United Kingdom, an over-a 
growth during the decade of 160 per cent. on the 1915 
position. The home consumption of motor spirit had 
amounted to 500,000,000 gallons annually. 

The 1909-26 assurances as to use of the proceeds for 
roads have been summarised above. Early in 1926, 
at the instance of the Royal Automobile Club, a 
conference of the principal local authority and motoring 
organisations was convened in London to discuss con- 
certed action to ensure expenditure on the roads of 
unexpended balances in the Road Fund amounting to 
some 19,000,000/. Sir Arthur Stanley did his utmost 
to persuade the gathering to concentrate on that 
single objective, but unsu ly. Each section 
had its own plan for presentation to the Government. 
Unity of purpose was not achieved. The combined 
strength was thrown away, and this failure to work 
closely together on such a vital occasion subsequently 
proved highly prejudicial to the motoring community 
in negotiations with successive Governments. 





(To be continued.) 
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NOTES FROM SOUTH AMERICA. 


Ir is becoming increasingly evident that there is 
erying need throughout Eatin America for transport 
goods as well as general engineering equipment to 
replace out-of-date machinery. Oversea trade will 
depend to a great extent in the future upon the de- 
velopment of air services and, in this connection, 
it is understood that airline operating companies 
interested in services to and from South America have 
concluded in London an informal discussion of pre- 
liminary arrangements for the establishment of regular 
services. The companies taking part were British 


South American Airways, S.I.L.A. (Swedish Airlines), 
Air France, K.L.M. 
Pan-air do Brasil.. It is expected that a further and 
more formal conference will be held in Brazil later in 
the year. With regard to shipping, the British Ship- 
building Mission has returned from Latin America, 
and the results are understood to have far exceeded 
expectations. The head of the Mission, Sir Wilfrid 
Ayre, is reported to have stated that he was confident 
that British shipyards would be able to secure large 
orders from South American markets. 

At the moment of writing, there appears eve: 
probability of a Labour Party victory in the Regittling 
elections. There are reports that the Labour Party 
has drawn up a large-scale programme of nationalisation, 
including the electric light and power companies, the 
telephone services, and the privately-owned railways. 
This may be a political manceuvre, of course, although 
further reports refer to the issue of a decree in Buenos 
Aires at the end of March declaring that no further 
concessions to operate road services would be granted 
to railway, steamship, or air transport companies ; 
which, of course, would affect adversely the interests 
of British-owned railway companies in Argentina. 
This project, however, still has to obtain the approval 
of the Argentine Congress, which is not expected to meet 
for some two months or so. Meanwhile, the Anglo- 
Argentine Trade Agreement of 1936, which automati- 
cally expired on February 20, has been renewed for a 

r six months in the form of a “ gentleman’s 
agreement.” 

Because of the famine in Europe, it is particularly 
unfortunate that nearly all Argentine crops are smaller 
than usual; exports in 1946 are expected to be well 
below those of 1945. Shortage of motor trucks, tyres, 
railway wagons and other accessories for road and rail- 
way transport, are still impeding the arrival of Argentine 
crops at the ports. On the other hand, the fuel situa- 
tion has now been restored to normal, supplies of petrol- 
eum being quite up to peace-time levels, and those of 
coal almost so. As from March 14, all restrictions 
were lifted on the consumption of fuel oil, Diesel oil, and 
gas oil, because the volume of fuel imports is now 
sufficient for Argentina’s ordinary needs. Apart from 
fuel, however, there is still an acute sho of 
dmported goods in Argentina and, although the country 
iis considered by many people to be probably the most 
prosperous in the world to-day, this prosperity is partly 
artificial. With the restoration of normal fuel supplies, 
the ban on industrial activities has been removed, but 
fall recovery and expansion will depend largely upon 
the ability to obtain fresh machinery and industrial 
equipment from abroad. A joint committee of Argen- 
tine and Chilean engineers have finished investigations 
for a new tunnel to be constructed in the Andes for the 
Transandine Railway. The tunnel will be 20 to 22 km. 
long (of which 124 km. will be cut in Argentine territory) 
and will take a line of either 1 m. to 1-68 m. gauge, to 
be finally decided later. 

In the neighbouring republic of Uruguay, the latest 
trade statistics covering the complete year 1945 show 
that, compared with 1944, the value 
exports increased by about 25 per cent. and that of 
imports by nearly 60 percent. Expressed in American 
dollars, imports from the United States in 1945 cost 
47,606,000 dols. (against 18,856,000 dols. in 1944); 
and from the United Kingdom 4,504,000 dols. (3,270,000 
dols. 

ie a recent meeting of the Federal and Regional 
Councils of Engineering and Architecture, held in 
Rio de Janeiro, a resolution was adopted which, if 
incorporated in the new regulations to be drawn up, 
will permit foreign engineers, not holding Brazilian 
diplomas, to exercise their profession in Brazil provided 
that they have been contracted by Brazilian firms for 
a certain and definite period of time. However, such 
permission would not extend to general work outside 
the limitations of the contract. A provisional pro- 
fessional certificate would be granted by the Regional 
Council concerned, on presentation of documentary 
proofs of the contract, granting authority to carry out 
professional duties for the duration of the contract. 

To encourage imports into Brazil, the system of 
import licences was suspended in January. Up to 
that date, it is officially stated that requests for import 
licences totalled about 50,000,000/., but that the actual 
value of merchandise for which licences were refused 


(Royal Dutch Airlines), and 


of | transport in Colombia is almost unlimited, and the 
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delays of three to six months in the execution of orders. 


of February 28, covering exchange operations, is to 
provide greater liberty in exchange transactions, and 
that Brazil’s reserves of gold and foreign currency 
should be used not for imports of luxuries, but for 
articles of utility and Gaited nnclle, especially modern 
machinery instead of secondhand or obsolete machinery. 
Because of short supplies in the home market, the 
export of Brazilian cotton textiles has been temporarily 
suspended. This industry has placed large orders for 
machinery, chiefly in the United States and Great 
Britain, which are valued at about 20,000,000/., and 
which it was expected would increase the capacity of 
the industry by 50 per cent., but none of this machinery 
has yet been received. Meanwhile, the Brazilian 
Government is sending a representative to the United 
States for the purpose of inquiring anew regarding the 
possibilities of obtaining textile machinery, as well as 
of inaugurating a cotton-spinning machinery industry 
in Brazil. Owing to the shortage of imported goods, 
which is mainly responsible for the widespread labour 
troubles in Brazil, Brazilian manufacturers in general 
continue to experience a keen demand for their pro- 
ducts, but industrial output is restricted by the fact 
that current imports of machinery and equipment for 
factories, etc., are not large enough at present to 
permit any substantial increase in production. 

Inadequate transport is Brazil's chief problem, the 
uneven distribution of foodstuffs, ete., aggravating the 
increasing cost of living and consequent social unrest. 
Brazil has 36,000 km. of railways, compared with 
40,000 km. owned by Argentina (which has only one- 
third of the area of land possessed by Brazil) and 
690,000 km. by the United States. During the past 
15 years, there has been no increase in the national 
system of railway communications, while both fixed 
plant and rolling stock are in a pooreondition. National 
merchant shipping has also deelined. Temporarily, at 
least, the general transport situation has recently 
deteriorated considerably, urban services im Rio de 
Janeiro and Séo Paulo, for example, being worse 
than they have ever been. The causes are mainly 
the delay in arrivals of transport material from the 
United States, and partly local labour difficulties. The 
Government have plans in hand for large-seale road 
and railway improvements, and possess a fund equiva- 
lent to about 5,500,000/. for their exeeution; but 


stock are not promising, and it may be some time 
before the situation becomes normal. It was officially 
stated recently that only part of Brazil’s quota of 
chassis for 1945 had been delivered, and that it was 
quite impossible to determine even a ximately the 
date when chassis could be imported into Brazil, 
inasmuch as the United States authorities had not yet 
fixed the new quota for shipments to that country. 

Peru now has 32,000 km. of roads, compared with 
only 2,000 km. 50 Tee Se. Sato ee ee 
been embarked upon which will add a further 5,000 km. 
The cost of road-building in the coastal region of Peru 
is among the lowest in the aaa ‘using of = is 
giving special attention to road-building as well as 
aviation. The recent visit to Colombia of a ta- 
tive of the Bristol Aeroplane Company has aroused 
considerable interest; the scope for di ing air 


nt time seems highly itious for British aircraft 
ilders to establish a foothold in that market, even 
if only a few units were to be made immediately 
available. The Colombian Government have authorised 
an issue of Internal Bonds for 10,000,000 dols. to 
to finance the project known as “ Paz del Rio ” for the 
establishment of modern steelworks. The reports of 
the engineers are very satisfactory, and if sufficient 
money is found to finance the whole project, Colombia 
will be able to produce enough steel and iron for 
domestic needs, and even to export. 
In connection with the recent remarkable oil dis- 
coveries near Punta Arenas, in the south of Chile, the 
official Development Corporation have applied to the 
Export-Import Bank of Washington for a new loan 
of 4,000,000 (U.S.) dols., to be used to purchase equip- 
ment needed to continue the exploration and exploita- 
tion; application will also be made for a further loan 
of 13,000,000 dols. to finance the installation of refining 
plants. The Development Corporation’ have also 
issued a report on the 45,000,000-dol. iron and steel 

lant near Concepcién, which is part of an overall plan 
for Chilean industrial development. The construction 
will be aided by a loan of 28,000,000 dols. from 
the Export-Import Bank of Washington. The funds 





amounted to only 300,000/., after allowing for applica- 


tions refused for the import of secondhand machinery 
which were not accompanied by the requisite certificate 
concerning the good condition of the machinery. It is 
maintained that it was not the former licence system 
which had prevented imports from entering Brazil in 
larger volume, but that this was due to difficulties in 
the supplying countries, aggravated by the strikes in 
the United States and Great Britain, which had caused 


The Finance Minister has stated that the new decree 


prospects of early delivery of road vehicles and rolling- be 





Import Bank loan of 5,000,000 dols. has been creat 


for other , which include acquiring equi 

for the Fl Abanico electric plant, which evil ful 
light and power for the steelworks. The operatj 
unit of the new steel plant is Compania de Aor a 
Pacifico. Annual production capacity of the ste 
works will be 180,000 tons. Taken with the El Abanioo 
plant, the undertaking is expected to absorb pract ically 
all local labour in the Concepcidn district. The steel 
works, on San Vicente Bay, will have a rotected 
deep-water harbour, a fresh-water supply from Bio 
Bio river, and will enjoy low assembly cost of raw 
materials. Coal mines are approximately 35 miles 
away. There will be a 47-oven battery by-product 
coke plant complete with benzo] plant and batchi-type 
tar plant, but exclusive of equipment for production 
of ammonium sulphate. The ovens will be under-fired 
with blast-furnace gas. Surplus coke-oven gas wil] 
be piped to Santiago, where coal for gas production ig 
at a premium, owing to high transportation costs, 
The blast-furnace will have a capacity of 500 tons of 
iron a day. The main mill will consist of a two-high 
roughing mill, with a three-stand finishing mill for 
production of structural steel, rails and bars. There 
will also be a merchant and rod mill, a wire-finishi 
mill, an electrie-welded pipe mill, and an iron and s 
foundry. Raw materials will arrive by sea. Iron ore 
will be brought from El Tofo mines, near 
north of Con in, and will be loaded into 10,000-ton 
carriers at the Bethlehem loading doek at Cruz Grande. 
Limestone will be shipped from Caleta Coloso, near 
Antofagasta. Coal, similar to the Utah coals of the 
United States, wilf be brought from the nearby Schwager 
and Lota mines. Initial mill operations may involve 
mixing a small pereentage of United States coal with 
Chilean coals to obtain stronger coke. Hydro-electric 
power from the E] Abanico plant will be brought in at 
150,000 volts, and stepped down to operating voltages ; 
the maximum load is 28,000 kW. Water will be 
pumped through a 4-mile pipe at the rate of 25,000 
gallons per minute. 


services in the United States. An additional F 
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CONFERENCE ON WASTE-HEAT 
RECOVERY. 


Owtne to the widespread interest created by a 
series of nine papers on “ Industrial Waste-Heat 
Recovery,” read at meetings of the Institute of Fuel, 
in London and the Provinces, on various dates from 
November 8, 1945, until the present time, it has been 
decided to hold a full-day conference on the subject 
on Tuesday, April 30, in the apartments of the Geo- 
logical Society, Burlington House, Piccadilly, London, 
W.1. The nine papers upon which the discussions will 
based are as follow. ‘Total, Recoverable and 
Returnable Heat in Combustion Gases,” read by Dr. 
P. O. Rosin, in London, on November 8, 1945. “ Some 
Simplified Heat-Transfer Data,” presented by Drs. 
M. Fishenden and O. A. Saunders, in London, on 
November 21, 1945. ‘* An Experimental Determination 
of the Factors Governing the Design of Regenerators, 
with Special Reference to Coke Ovens,” presented by 
Messrs, T. C. Finlayson and A. Taylor, in Newcastle- 
on-Tyne, on December 10, 1945. ‘‘ Tubular Metallic 
Recuperators,” read by Mr. G. N. Critchley, in Man- 
chester, on December 12, 1945. ‘“‘ Waste-Heat Boilers,” 
read by Major W. Gregson, in London, on January 2, 
1946. “The Utilisation of Waste Heat in the Car- 
bonising Industries,” presented by Drs. J. G. King 
and F. J. Dent, at Sheffield, on January 16, 1946. 
“* Waste-Heat Recovery in the Metallurgica! Industry,” 
presented by Mr. E. C. Evans and Dr. A. H. Leckie, 
in London, on February 6, 1946. “ Waste-Heat 
Recovery in the Glass-Container Industry,” read by 
Mr. W. A. Moorshead at Birmingham, on March 28, 
The ninth paper, “‘ Waste-Heat Boilers in the Iron and 
Steel Industry,” is being presented to-day, April 12, 
in Glasgow, by Messrs. J. A. Kilby and W. G. Cameron. 
A paper summarising the above nine contributions 
to be presented by Dr. H. R. Fehling, will open the 
conference in London at 10 a.m. on April 30, After 
this, Dr. O. A. Saunders will discuss regenerators and 
Mr. J. B. Wagstaff recuperators. Waste-heat recovery 
in the glass industry will then be discussed by Dr. E. 
Seddon, in the iron and steel industry by Dr. P. 0. 
Rosin, and in the carbonising industries by Dr. 8. 
Pexton. The conference will adjourn for luncheon at 
12.30 p.m., and the discussion will be continued at 
2.30 p.m. The reply to the discussion, which is timed 
to start at about 4 p.m., will be niade by the authors 
of the nine papers, and it is anticipated that the 
meeting will terminate at about 5 p.m. Members of 
other institutions and of research and trade associations 
who are interested are invited to attend the conference. 
If, however, they desire to participate in the open 
discussion, they should write, not later than April 15, 
to the secretary of the Institute of Fuel, 30, Bramham- 
ens, London, S.W.5, outlining the nature and 





will be used for purchase of materials, equipment and 


h of their contributions. 
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THE THEORY AND PRACTICE OF 
DEGAUSSING. 


Ix September, 1939, it became clear that the enemy 
successfully using some type of non-contact mine 
inst our shipping. Whether this mine was of the 
tic, acoustic or other pattern was uncertain 
util one of them was recovered and reconstructed. 
it was then found that the actuating unit was of the 
etic type, and within a few weeks effective 
counter-measares had been taken. The somewhat 
qattering view of the public was that these counter- 
ures were due to intensive short-period work on 
the of our scientists. In fact, they were the result 
of systematic theoretical and practical investigations 
yhich had been in progress since 1919. These investi- 
jons were contin ening the war and did much 
to elucidate many matters of principle regarding the 
tic properties of ships, and also to ensure that 
the improvements in the mines themselves were out- 
stripped by the methods adopted to combat them. 

An interesting and detailed account of the many 

of this work was given in a series of papers on 
“Degaussing,” read before the Institution of Elec- 
trical Engineers on Thursday and Friday, April 4 
and 5. From these it appears that at the conclusion 
of the 1914-18 war extensive trials were planned to 
obtain information regarding the magnetic field and 
field gradient in the vicinity of ships of all kinds. 
In this way it was hoped that sufficient data would be 
wllected to enable any ship to be represented by a 
single equivalent system of magnets, which could be 
used to make theoretical calculations of the effects 
on any type of detecting system. In 1936, a Committee 
was appointed by the Admiralty to investigate counter- 
measures to magnetically-operated weapons, and for 
the first time consideration was given to the possi- 
bility of altering the effective magnetism of a ship. 
Theoretically, it was obvious that a ship could be made 
non-magnetic by using a suitable arrangement of 
demagnetising coils. The practical difficulties, how- 
ever, were that the induced vertical magnetism of the 
ship varied with the latitude, while the induced hori- 
zntal magnetism varied both in magnitude and 
direction with the course. Moreover, it was only at 
ranges exceeding 50 ft. that local field fluctuations 
were smoothed out and that a single system of protect- 
ing coils would be effective. Demagnetisation of a 
ship was, therefore, considered to be hopelessly im- 
practicable and the only alternative was to over- 
magnetise it so that any magnetically-sensitive unit 
would be operated at such a range that the resulting 
explosion would be harmless. 

Trials were carried out on H.M.S. Curacoa, which 
showed that it was easier to control the vertical than 
the horizontal magnetisation of the ship; and that 
the field due to the former could be made very small 
and independent of the course. The horizontal 
magnetism could also be reduced by an amount which, 
however, was dependent on the course. While a 
considerable reduction of both fields could be obtained, 
complete demagnetisation was impossible; and it was 
not until after the recovery and reconstruction of the 
German magnetic mine in November, 1939, that inten- 
sive work on degaussing methods was undertaken. 

The magnetic unit used in this mine consisted 
essentially of a dip needle, which was controlled 
by a spring and carried a contact. This made 
contact with a fixed contact (and fired the mine) 
when the torque due to the vertical magnetic field just 
equalled the control of the spring. Since the needle 
was horizontal when contact was made, it was not 
influenced by horizontal field components. As the 
vertical field consisted of two he earth’s 
vertical field and the additional field due to the 
ship—the correct setting of the control demanded a 
knowledge of the earth’s field at the position in which 
the mine was laid as well as of the field due to the 
target and the “‘ sensitivity of the unit.” At first this 
meant setting each mine by hand to suit the locality 
in which it was intended to lay it, but soon automatic 
latitude adjustment was introduced. This not only 
obviated pre-setting, but enabled the sensitivity to be 
increased p ively from 50mG (milligauss) to 
20mG, 15mG, and, finally, to 6mG by the end of 
1941.. At the same time, mines which fired on a 
decrease of vertical field, instead of an increase, were 
introduced. Other new types of mine were also devised 
at regular intervals,culminating in a combined - ure 


press 
and magnetic unit, which was first used during the Nor- 


mandy invasion. Throughout this struggle between 
increased sensitivity and improved degaussing, the 
latter well held its own; and no significant rise in 
casualties from tic mines occurred after 1939. 
To appreciate how this satisfactory result was 
achieved, it may first be recalled that the magnetism 
of a ship can be as consisting of three com- 
ponents in mutually perpendicular directions. Each 
of these components comprises a part which is induced 
and a part which is more or less permanent. The 
German mine, however, operated by changes in the 


vertical component only ; and it was, therefore, only 
this component that had to be considered, The pro- 
tection of a ship against the result of these changes 
may be effected by reducing, or greatly increasing, the 
magnitude of its magnetic field. The choice depends 
on the character and sensitivity of the attacking device 
and on what modifications to the ship’s field are 
possible at reasonable cost. Thus, if the device is 
extremely sensitive, adequate demagnetisation of the 
ship will be impracticable. On the other hand, if the 
ship is strongly magnetised, premature detonation will 
be easier. The reverse is true if the device is insensitive. 

An examination of the mine mechanism showed 
that it was set to fire with an increase of about 50 mG. 
in the vertical magnetic field. The vertical magnetisa- 
tion of a ship ranges roughly from 5 mG. to 100 mG., 
the most common figure being about 20 mG. Tests 
indicated that a ship could be made fairly safe by 
running a coil round it and passing a current through 
this coil, which would set up a magnetic field opposing 
that of the ship. Compensation by such a method, how- 
ever, was only approximate, though fortunately it was 
sufficient to begin with, owing to the insensitivity of 
the mine. When an examination of recovered mines 
showed that sensitivities of 15 mG. were possible, it 
was obvious that an intensive study of the ship’s 
magnetic field must be made. Moreover, the polarity 
of the mine could be reversed to fire under ships which 
were over-degaussed. 

Experiments showed that for many ships a single 
horizontal coil (M coil) running right round the ship 
would not always provide sufficient protection. This 
applied particularly to ships built on slips which point 
north or south, as these ships become strongly magne- 
tised longitudinally and acquire permanent longitudinal 
magnetisation as a result of the earth’s horizontal field 
acting along the ship. This is very prevalent in British 
built ships as most of the main rivers flow east and west. 
A single horizontal coil, though it will reduce the 
magnetic field in the middle of such a ship, leaves a 
large positive field under one end and a large negative 
field under the other. The remedy is to use two coils 

ing about one-third of the ship’s length, one on 
the forecastle (F coil) and the other on the quarter deck 
(Q coil). One of these assists the M coil and the other 
opposes it. About March, 1940, it was found, however, 
that the vertical magnetisation of ships could be 
removed without the use of coils. The process was 
known as “ wiping,” and consisted simply in drawing 
an energised cable over the sides of the ship in order 
to leave a permanent magnetisation which opposed the 
normal magnetisation. It was primarily developed for 
use on ships with insufficient power to energise an 
M coil, such as coasters, inshore craft and submarines, 
and provided immunisation for a period of from one 
to three months. An alternative to wiping is the 
method known as “ flashing,” which consists essen- 
tially of neutralising the vertical magnetism of a 
vessel by surrounding it with a horizontal cable, through 
which a heavy current is passed momentarily, near the 
waterline. The term “ de-perming,” on the other hand, 
is used to describe methods: of removing or compen- 
sating horizontal magnetisation either longitudinal 
or athwartship. As the true average of the hori- 
zontal field in any direction with respect to the ship 
is approximately zero, the process is essentially one 
of demagnetisation. It is not easy to demagnetise a 
massive complex body such as a ship, but the method 
finally adopted was to pass a number of heavy turns 
round it in a vertical plane and to transmit a number 
of short pulses of current through the solenoid thus 
formed. This reduces the effective longitudinal magne- 
tisation to a small value. 

There are several reasons for the development of 
wiping, flashing and de-perming. In the first place, 
they can be carried out comparatively rapidly. More- 
over, the smaller vessels may not have sufficient power 
to energise the d ing coils, and in any event the 
coils a considerable time to install. removal 
of some part of the permanent magnetism of a ship 
by such methods subsequently economises power con- 
sumption in the coils, while in many vessels, which are 
equipped with an M coil only, this is necessary to 
secure reasonable safety. No process of this kind can, 
however, compensate for such variables as the changes 
in the induced magnetism which occur when the ship 
changes its locality or heading. rps: are, therefore, 
limited to the compensation either of the permanent 
magnetic components or of the permanent and induced 
components on one heading or in one locality. The 
major drawback to such processes, however, is that 
retreating is necessary at intervals, unless the per- 
manent magnetism is largely removed or the com- 
——— magnetism is so “hard” that it is not 
effected by vibration. 

When coil degaussing was introduced, it was found 
that ships’ magnetic omnes showed errors of course 
of as much as 40 deg., w when a considerable ver- 
tical component of the degaussing magnetic field 
existed at the compass position; the compass itself 





became unsteady in heavy weather. Wiping and 





flashing also introduced errors which could not be 
corrected in the ordinary way. Correction was applied 
by means of air-cored coils attached to the binnacle 
and supplied with a voltage proportional to the current 
in each degaussing coil. The coils were arranged so as 
to correct the three mutually perpendicular com- 
ponents of the magnetic field. Precautions were also 
necessary to counteract wiping, overwiping and 
de-perming. 

Although the introduction of degaussing did not 
raise any fundamentally new problems in electrical 
engineering, a number of differences from ordinary 
practice may be noted. One of these was that the 
degaussing cable was used as a loading medium instead 
of to transmit power. It could, therefore, be run at 
a high current rating regardless of voltage drop. 
The first coils, which were temporary, consisted of 
insulated cables laid in the scuppers on the open 
deck. The first permanent coils, which were installed 
early in 1940, consisted of heavy copper strip and were 
run round the hull just below the upper deck. The 
weight of the copper alone in three such coils used on 
an aircraft carrier was 18 tons, and the total weight, 
including fixing and rubber bedding, was 23 tons. 
These coils were energised from motor-generators at 
10 yolts, the current varying from 2,400 amperes on an 
aircraft-carrier to 400 amperes on sloops and destroyers. 
The maximum current rating was worked out to give a 
temperature rise of 54 deg. F. The coil current was 
controlled by adjusting the generator voltage. The 
motor-generators were installed near the coil and were 
remote controlled. 

Later, an internal system of coils was adopted. 
Most of the older battleships, aircraft carriers, cruisers 
and destroyers were fitted with this system, which 
included a fourth (A) coil for compensating the induced 
athwartship magnetisation. The weight of the degauss- 
ing cable in a battleship was about 27 tons, while the 
motor-generator and control gear accounted for about 
6 tons. In order to reduce the weight, the degaussing 
installations on the smaller ships were supplied from 
the mains at 220 volts. Towards the end of 1940, 
the manual adjustment of the current for course 
correction was superseded by an automatic system. 
This followed the gyro compass and controlled the 
magnitude and direction of the current in the degaussing 
coils by means of contactors. As a matter of interest, 
it may be mentioned that the degaussing installation 
on the new battleship Vanguard consists of six coils: 
three main coils (forward, amidships and quarterdeck, 
respectively), and three other coils in the same positions 
for compensating the induced longitudinal magnetism. 
Multi-core cable is used throughout and the first 
three coils are controlled by twenty-step face-plate type 
non-reversing resistance regulators, which incorporate 
the ballast resistors and compass-correction series 
resistors and reversing switches. The other three 
coils are also controlled by twenty-step resistors and 
non-reversing resistance regulators, which are operated 
through contactors. This equipment is mounted near 
its associated degaussing coil, together with an ampere- 
turn meter. The course-correction hand control panel, 
automatic transmission unit and change-over switch 
for hand or automatic control, are installed in the lower 
steering position. The equipment also includes com- 
pass-correction coils. All the control gear is resiliently 
mounted on the bulkheads by standard U-shaped 
steel straps to withstand shock due to gunfire. The 
ampere-turn meters are resiliently mounted on brackets 
provided with rubber bushes. The weight of the 
degaussing cable alone is about 30 tons and involves 
about 28 core-miles. The maximum power required 
to energise all the coils is 110 kW, but the maximum 
demand is only about 93 kW, owing to the fact that 
in northern latitudes the induced vertical magnetism 
is a maximum, while the induced horizontal component 
is a minimum, so that there is some diversity. The 
maximum power to be dissipated in the ballast and 
regulating resistors controlling the coil carrying the 
largest current (94 amperes) is 5-5 kW. 

The above summary is based on the information given 
in the papers read at the meetings referred to above 
These were “ Historical Introduction to Degaussing,” 
by Mr. H. W. K. Kelly ; ‘‘ Under-Water Measurements 
of Magnetic Field,” by Dr. D. H. Parnum; “ The Use 
of Ships’ Models Magnetically to Scale in Degaussing 
ag by Mr. R. J. Gossage; “‘ The Magnetic 
Field of a Ship and its Neutralisation by Coil De- 
gaussing,” by Mr. W. C. Potts; “ The Electrical Engi- 
neering Aspect of Coil Degaussing,” by Messrs. I. 8. 
Fraser, A. A. Read and B. E. Vieyra; “‘ Processes 
Applied to a Ship to Alter its State of Magnetisation,” 
by Dr. 8. H. Ayliffe; and “The Correction of Ships’ 
Magnetic Compasses for the Effects of Degaussing,”’ 
by Messrs. H. G. Wassell and D. A. Turner. 





HEALTH CONGRESS AT BLACKPOOL.—The Royal Sani- 
tary Institute is to hold its next annual Health Congress 
ut Blackpool from June 3 to 7. Further particulars can 
be obtained from the Institute, 90, Buckingham Palace 
Road, 8.W.1. 
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CONVERSION OF M.V. ‘* VECTA’”’ 
TO DIESEL-ELECTRIC DRIVE. 


On page 402 of our 147th volume (1939), we published 
a description of a vessel of unusual type, the passenger 
motorship Vecta, owned by the Southampton, South of 
England and Isle of Wight Royal Mail Steam Packet 
Company. The vessel was of particular technical | 
interest because, when built, she was fitted with a | 
twin installation of Voith-Schneider propellers, stated 
to be the largest units of the kind built up to that | 
date. The Voith-Schneider system of propulsion, | 
which was described in a paper by Mr. E. C. Golds- 
worthy, prepared for the British Association meeting 
in Dundee in September, 1939, and reprinted in our 
issue of September 15, 1939, consists of sets of feathering 
blades, vertically disposed and rotating about vertical 
axes, the feathering action being adjustable so as to 
give a thrust in any desired horizontal direction. The 
propellers were of German design and construction, 
and, in the case of the Vecta, were driven by Diesel 
engines supplied by the English Electric Company, 
Limited. kor several years they worked satisfactorily 
enough, but eventually troubles develcyed which 
decided the owners of the ship to fit another form 
of drive. The Diesel-electric system of propulsion 
was selected, and the contract let to the English 
Electric Company, Limited, whose original engines 
were retained to drive the new generators. One of the 
main reasons for choosing the Diesel-electric system 
was that this enabled the machinery to be controlled 
directly from the bridge. 

The new propellers and tailshafts involved extensive 
modifications to the after end of the hull, especially 
below water; and, of course, rudders and steering 
gear had to be supplied and fitted. The structural 
alterations, and the installation of the new propelling 
machinery, were carried out by Messrs. John I. Thorny- 
croft and Company, Limited, of Southampton, who | 
were the builders of the vessel. The work comprised 
the removal of the Voith-Schneider propellers, with | 
their casings and drive, together with the adjacent | 
part of the ships bottom. The new bottom was 
designed to form partial tunnels over the propellers, 
with the usual keelsons, bossings in way of the shafts, 
and girders to support the forged-steel A brackets for 
the shafting, and a strong bridge was built across the | 
ship to take the weight of the steering gear and the | 
two balanced rudders. To accommodate the stern | 
tubes, the after store flats had to be raised. The | 
Mathway Marine combined electric and hand steering | 
gear was fitted in the after compartment; the con- | 
trolling shafting and bevel gearing connecting the unit 
with the steering position on the navigating bridge | 
are carried in self-aligning ball bearings. An additional 
Mathway hand steering gear, entirely independent of 
the main gear, was fitted in the after compartment ; 
this gear is controlled through rodding and bevel gears | 
from a wheel on the after deck. 

The engines are of the makers’ 6LM type six-cylin- | 
der four-stroke direct-injection Diesels which were | 
designed to give 750 brake horse-power each at 375 | 
r.p.m. The only modification made to them was an | 
alteration of the governor gear to give two controlled | 
speeds, namely, 375 r.p.m. for the normal fast ferry | 
duties between the mainland and the Isle of Wight, | 
and 325 r.p.m. for cruising. Salt-water cooling is | 
employed, each engine having a circulating-water | 
pump and a bilge pump, with cross connections to | 
enable either pump to be used for engine cooling. | 
By-pass valves are fitted so that the cooling water | 
may be recirculated and the engines to be brought up 
to their working temperature with the minimum of 
delay. The exhausts are led into primary mapeneitn 
chambers and pass thence into Burgess silencers, with | 
the result that the exhaust is almost inaudible on | 
deck. Burgess silencers are fitted also to the air intakes. ! 
The controls are at the forward end, where they were | 
placed originally, and the control panel for the pro- | 
pulsion motors is now placed beside them. | 

The generators are 500-volt direct-current machines, 
directly coupled tothe engines, and have single pedestal 

ings with special arrangements to maintain con- 
stant lubrication when the vessel is pitching or rolling. 
They are illustrated in Fig. 1, herewith. The magnet 
frames are split and are mounted in a cradle which can 
be rotated to enable the bottom half to be examined 
and overhauled. The generators have forced” ventila- 
tion, the fans being situated in a house on the pro- 
menade deck. The main propelling motors, shown in 
Fig. 2, herewith, are. rated at 630 shaft horse-power 
each when running at 425 r.p.m., for ferry conditions, 
and have a continuous cruising rating of 380 shaft 
horse-power each at 350 r.p.m. The unusual feature, 
for a Diesel-electric marine plant, of higher propeller 
revolutions than engine: revolutions was introduced 
because of the relatively high speed—nearly 15 knots 
—-and the restricted draught of the vessel. The motors 
are generally similar in construction to the generators 
and have similar disc-lubricated pedestal bearings. 
Abaft each motor is a combined journal bearing and 
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by connections to the same system of trunking as/| use when control of propulsion is being carried out at 
supplies the generators. The warm air from the| the panel, or when it is desired to check the working 
generators and motors is withdrawn from the engine | of the bridge-control system. Interlocks ensure that 
room by a 36-in. extraction fan on the promenade deck, | the controllers are in the “‘ Stop” position before the 
assisted when necessary by two 18-in. fans in the trunks | exciters are started, and also that the switches are 
of normal cowl ventilators. There is an adjustable | operated in the correct sequence when bringing either 
damper in the outlet from the 36-in. fan. to enable | exciter set into service. Indicating lamps, etc., for 
some of the exhausted air to be recirculated, to increase | the detection of earth leakage, are incorporated in the 
the temperature of the ingoing air supply if required. | control cubicle, together with pilot lamps to indicate 
The control panel is illustrated in Fig. 3, opposite.| the functioning of the various circuits. Tacho- 
The motors and generators are in one series circuit, | generators, belt-driven from each propeller shaft, 
with “set-up” switches to short the connections as | indicate the propeller revolutions at the engine-room 
necessary when either of the generators is out of service. | control panel, and duplicate instruments are provided 
These switches are of the “ make-before-break” type, | on the bridge. Connected to each generator there is 
so that they can be operated without interrupting | also an anti-racing device which limits the main genera- 
propulsion. The operation of either switch brings | tor voltage, and hence the propeller speed, in rough 
in a “speeding-up” resistance in each of the two/| weather. 
motor fields, so that, in spite of the loss of circuit} As originally equipped, the Vecta had two auxiliary 
voltage, the whole of the power from the generator | Diesel-driven electric generating sets, supplied by 
which remains in service is made available for propul- | Messrs. Ruston and Hornsby, Limited, the generators, 
sion. The Ward-Leonard system of control is adopted, | with an output of 25 kW each, being of the English 
the generator exciter having three field windings ;| Electric Company’s manufacture. These have been 
these are a separately-excited winding from the 110-volt | retained in the conversion, but are now supplemented 
*bus bars, a shunt winding, and a reverse winding in | by two 40-kW sets. . These are enclosed ventilated dr’ p- 
series with the propulsion machines. The three fields | proof machines with the bearings in the end shields, 
are so proportioned that the current in the main| and are driven from the shafts of the main propulsion 
circuit is limited to a predetermined value to prevent | generators by chains, which can be seen in Fig. 1. 
overloading of the main engines ; this characteristic is | They are compound-wound and have a diverting resist- 
maintained, even with only one generator in use. | ance across the series field for use when running at the 
As the two propulsion motors have separate exciters, | higher of the two main-engine speeds, Their purpose 
the propellers can be controlled independently, while | is to supply current for the exciters and the auxiliary 
the total power output is shared equally by the two | load when the main engines are running, thus enabling 
generators at all loads ; this feature also is maintained | the Ruston and Hornsby sets to be shut down whten the 
if only one generator is in use. Should one of the| vessel is under way. One of these sets can be seen in 
engines lose power, the load on the corresponding gener- | Fig. 5, on this page, with the general-service and water 
ator is automatically removed, without shutting down | pumps in the right foreground. Fig. 4 shows the 
the engine, by the opening of a breaker in the field | auxiliary switchboard, which has been extended to 
circuit, the effect being to reduce the power of both | suit the increase in generator capacity. The distribu- 
the propulsion motors. tion ’bus bars are divided into separate sections for the 
In normal operation, the propulsion system is con- | essential and non-essential services, the safety trips 
trolled from the bridge, as previously stated, without | ensuring that, in the event of an overload, the non- 
any assistance in the engine room. This can _ be | essential services are cut out first. 
done from any one of three positions—one in the wheel-| Part of the alterations to the ship consisted of 
house and one at each end of the bridge—by mechani- enlarging the engine room by moving the forward 
cally-coupled twin telegraphs, which are connected | bulkhead two frame spaces farther*forward, and con- 
electrically to the controllers in the engine room | structing a recess, two frame spaces deep and the full 
through a pilot-motor system, giving six s width of the engine seatings, in the after engine-room 
ahead and six astern. The bridge telegraphs also' bulkhead. With the additional space thus gained, the 











Michell thrust bearing. Forced ventilation is provided | actuate a telegraph indicator in the engine room, for | 
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Auxmiary Sets AND Pumps. 


auxiliary machinery was re-arranged and the new 
auxiliaries accommodated, all the usual pumps, ete., 
being placed on one side of the ship, and the exciter 
sets and switchboards on the other. The fuel tanks 
which were in the engine room have been reduced in 
size and moved to give more space for the auxiliaries, 
the total fuel capacity being maintained by providing 
another tank farther aft. On trial, following the 
conversion, a speed of 14-92 knots was attained, which 
compares with a “ mean-of-means” of 15-45 knots 
with the Voith-Schneider propellers; but it was not 
possible to make a direct comparison of these results as, 
with the additional machinery and the structural altera- 
tions, the displacement is now some 10 per cent. 
greater than it was originally; also, there are now 
appendage and transmission losses to take into account, 
due to the shafting, bossing, propellers, rudders, etc., 
which did not exist before. In the circumstances, 
therefore, a reduction of only 3 per cent. in speed, 
with the original engines, must be regarded as highly 
satisfactory. 





PRAGUE FaiIr.—The first post-war Prague International 
Fair will be held from September 15 to 22. Further 
information may be obtained from the secretary, 
Czechoslovak Economic Association, 64, Great Cumber- 
land-place, London, W.1. 





RE-OPENING OF AERONAUTICAL COLLECTION, SCIENCE 
MusEeuM.—The National Aeronautical Collection at the 
Science Museum, South Kensington, S.W.7, was re-opened 
to the public on March 30. The main gallery housing 
this collection suffered most during the bombing in 
September, 1940, and some immovable exhibits and a 
number of special show cases were damaged. The former 
have now been restored and—with the exception of 
Henson’s model of 1842 and the Lilienthal glider of 1895 
—all the historic flying machines will again be on view. 
New additions include the original Whittle jet engine W.1, 
and an example of the German fiying-bomb, the latter 
sectioned and illuminated to show the technical features. 
The remarkable development of military aircraft during 
the war period is illustrated by scale models of the 
outstanding types of fighter and bomber machines— 
an extension of the already unique model series which 
extends to over a hundred examples. A Merlin III 
engine used in the Battle of Britain and examples of the 
later jet engines are also shown. 
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PRICE OF TIN FOR ExporT.—The Ministry of Supply 
has announced that, as from April 1, the price of tin 
sold for export by the Directorate of Non-Ferrous Metals 
will be 3571. per ton f.o.b. United Kingdom ports. This 
applies to common tin in ingots of 99 per cent. minimum 
purity, but less than 99-75 per cent. tin content, in lots 
of one ton and upwards, with the usnal extras for all 
other grades, shapes and sizes. 





THE PRACTICAL DEVELOPMENT OF SOIL MECHANICS: 
ERRATA.—We regret that two errors occurred ia Mr. 
R. R. Minikin’s article on the above subject, which 
appeared in our last week’sissue. The sentence commenc- 
ing on line 13 from the bottom of the third column on 
page 314, should read : Thus, given a footing resting on 
or near the surface of a clay bed where the virtual shear 
strength of the clay is 1,000 Ib. per square foot, it would 
require 5,140 Ib. per square foot load to cause the subsoil 
to fail by shear. In formula (2), which appears in the 
middle column on page 315, the Z printed after — 0-25 
inside the bracket should have been omitted. 





ELECTRONIC DEVICES AND Roap Sarety.—In reply 
to a question in the House of Commons on Monday, 
April 1, the Lord President of the Council (the Rt. Hon. 
H. Morrison) said the Road Research Board were using 
electronic devices for investigating the strain in, and 
pressures on, road surfaces, as part of the study of road 
design and construction. Electronic devices would also 
be used, where appropriate, for examining traffic flow 
and in other r h work cted with road safety, 
which it had recently been decided to include in the 
revised terms of reference of the Road Research Organi- 
sation of the Department of Scientific and Industrial 





; Arthur Trigg, B.Sc. (Wales), Stanmore, 


enamelled co 


substitute. The 


tions from three to 81 wires. 


permitted, reeling, labelling and packing. Standard 
methods of test are contained in appendices. [Price 
2s., postage included.] 
Bleached Lac.—When B.S. No. 954 for “ whole” 
natural lac was issued, the possibility of other specifica- 
tions being prepared for special types of lac products was 
envisaged. One of these has now been prepared and 
issued ; it is for bleached lac, and is designated B.S. 


shall be the bleached product of the lac insect, that it 
shall be free from extraneous matter and rosin (colo- 


free mineral acid, chlorine and moisture content. 
Other 
postage included.] 


Practice Committee for Civil . Public 
Works, Building and Constructional Work, have issued, 
for comment, three further draft Building Codes in 
the series “ Electrical Installations.” These are Codes 
No. 3.4111, covering the provision of electricity service 
cables for small houses; No. 3.4113 concerning con- 
sumer’s electricity supply controls for small dwellings ; 
and No, 3.416, dealing with lightning protection. All 
the Codes are divided into sections dealing, respectively, 
with definitions and other general matters; materials, 
appliances and components; design considerations ; 
work to be done on and off the site; and inspection, 
testing and maintenance. It is emphasised that these 
Codes represent a standard of good practice and, there- 
fore, take the form of recommendations ; compliance 
with them, however, will not confer immunity from 
relevant legal requirements, including by-laws. Com- 
ments on the contents of the Codes, received up till 
May 11, will be examined by the Code and Drafting 
Committee. The final draft will be submitted by the 
Engineering Services Sectional Committee for the 
approval of the Codes of Practice Committee. [Price of 
Code No. 3.416, on lightning protection, 2s., postage 
included; the other two Codes, Is. each, postage 
included.] 








BOOKS RECEIVED. 


Industrial Research. 1946. Advisory Editor : Proressor 
E. N. DA C. ANDRADE, F.R.S. Published for Todd 
Publishing Company Limited, 49, Park-lane, London, 
W.1. Geo. G. Harrap and Company, Limited, 182, 
High Holborn, London, W.C.1. [Price 21s. net.] 

The British Electrical and Allied Industries Research 
Association. Technical Report No. K/T116. Charac- 
teristics of the Domestic Load. By P. SCHILLER. Offices 
of the Association, 15, Savoy-street, Strand, London, 
W.C.2. [Price 8a. 6d. net.] 

Thorpe’s Dictionary of Applied Chemistry. Fourth edition, 
revised and enlarged. Volume VII. Iodazide-Meteilagic 
Acid. Editor: Dr. M. A. WHITELEY. Longmans, 
Green and Company, Limited, 43, Albert-drive, Wands- 
worth, London, S.W.19. [Price 80s. net.] 

Ministry of Town and Country Planning. Department 
of Health for Scotland. Interim Report of the New 
Towns Committee. H.M. Stationery Office, Kingsway, 
London, W.C.2. [Price 4d. net.] 

The British Electrical and Allied Manufacturers’ Associa- 
tion. Memorandum Prepared by the Welding Sections 
of the Association. The British Electric Welding Indus- 
try. Publications Department, Offices of the Associa- 
tion, 36, Kingsway, London, W.C.2. ([Gratis.] 
Building the Inner Circle Railway. A Remarkable Series 
of Early Construction P’ “The Railway 


Gazette ”’ Offices, 33, Tothill-street, Westminster, Lon- 





,| THE following specifications of engineering interest 
;| have been issued by the British Standards Institution. 
Copied are cbtalati from the Publications Depart- 

,| ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 
*| Bunched Copper-Wire Conductors.—A new ifica- 

Arthur Taylor, | tion, B.S. No. 1258-1946, covers textile-covered bunched 
-wire conductors designed for the 
| manufacture of low-loss coils for use in high-frequency 
BSe. circuits, The conductors dealt with ecmprise copper 
Sc. | wires individually enamelled, bunched together and 
then lapped with one or two coverings of silk or silk 
special construction known as Litzen- 

draht (“ Litz”), which is built up by the successive 
stranding of wires, or series of wires, in groups of three, 
is excluded from the specification, as are also conductors 
in which the individual wires are textile lapped. The 
range of diameters of the individual wires covered 
extends from 0-0016 in. to 0-010 in., and the combina- 
A range of recommended 
standard sizes of single-and double-covered conductors 
is given, together with stipulations regarding limpness, 
length of lay, overall dimensions, number of joints 


No. 1284-1946. The specification states that the lac 


phony), and shall not contain arsenic (calculated as 
As,0,) in excess of two parts per million. Two grades 
of bleached lac are specified, differing in colour and in 
properties and tests are also specified. [Price 2s., 


Electrical Installations for Dwellings.—The Codes of 
Engineering, 


Mr. F. G. WoomiarD, M.B.E., has been elected to 
serve for a second year (1946-47) as President of the 
Institution of Automobile Engineers, with Capraln G, T 
SMITH-CLARKE, MR. W. W. CONSTANTINE, and Mp, R 
PENTONY as vice-presidents. The ballot for members ot 
Council has resulted in the re-election of nine 
members and in Mr. D. BasTow and Proresgor E 
GIFFEN being elected for the first time. , 

MR. DONALD SMITH has resigned the honorary geore. 
taryship of the North-Western centre of the Institution 
of Automobile Engineers. He has been succeedeg by 
Mr. G. W. Ross, Corporation Transport Department, 
Shaw-street, St. Helens, Lancs. Mr. D. BLATCHFORD, 
50, Savoy-road, Brislington, Bristol, 4, has been elected 
honorary secretary of the newly reconstituted Western 
Graduates’ Branch of the Institution. 

Mr. WALTER ©. ANDREWS, O.B.E., M.Inst.c.Z,, 

M.1.Struct.E., 98, Victoria-street, London,S.W.1, has indi- 
cated that the Minister of Works has agreed to release him 
from the post of Director of Aircraft Production Factories, 
and he has returned to private practice. 
Mr. B. P. CHELTENHAM, A.M.I.Mech.E., M.LE.L, 
has been appointed contact officer of the British Export 
Trade Research Organisation, Premier House, 48, Dover- 
street, London, W.1, in the steel-manufacturing ang 
engineering industries. 


Dr. A. T. Starr, M.A., for some years in the Tele- 
communications Research Establishment, Ministry o¢ 
Aircraft Production, has taken up an appointment with 
Standard Tel ication Laboratories, Limited, 
the recently-formed subsidiary of Standard Telephones 
and Cables, Limited, Connaught House, Aldwych, 
London, W.C.2. 

Mr. C. K. Squtmres has been appointed manager for 
the British Export Trade Research Organisation in the 
Scandinavian countries. He was educated at Stockholm 
University and was made a Knight of the Order of 
St. Olaf for his services to Norway during the war. 

Mr. H. T. CaapmMan, who has beea general manager 
of Armstrong Siddeley Motors Limited, Coventry, since 
April, 1945, has now been appointed a director. Mr. 
Chapman joined the company in December, 1926. 

On the amalgamation of the Ministries of Supply and 
Aircraft Production, on April 1, Sm W. Liypsay Scorr, 
K.B.E., D.S.C., relinquished his appointments as Second 
Secretary in each of these Ministries and retired from the 
public service. 

Mr. A. D. MARKLAND, who is one of the few who have 
been associated with B.T-H. turbine plant since the 
British Thomson-Houston Company, Limited, com- 
menced manufacture in 1903, retired on March 31. He 
joined the staff of the firm in 1902, and was assistant 
manager of the turbine sales department for over 20 
years. 

Mr. A. J. Murpnuy, M.Sc., F.I.M., has been elected 
to the board of J. Stone and Company, Limited, Deptford, 
London, 8.E.14._ He came to the firm from the National 
Physical Laboratory in 1931 as chief metallurgist. 

Mr. C. F. Batstone, Midland Branch manager of the 
British Aluminium Company, Limited, has been made 
principal assistant sales manager at the head office, 
Salisbury House, London Wall, E.C.2. His successor as 
Midland Branch manager is Mr. C. G. POUNTNEY. The 
Company also announce that they have acquired the 
LaTCHFORD LOcKs refinery and powder works, Warring- 
ton, and that a full range of secondary aluminium alloys 
is now available. 

Mr. W. H. ROYALL has been appointed East Midland 
area manager of Messrs. Ransome and Marles Bearing 
Company, Limited, Newark-on-Trent, in succession to 
the late Mr. W. S. WALTER, who died during the war 
period. New offices will be opened at Nicholas House, 
4, Great Central-street, Leicester, on April 22. Mr. 
Royall will be assisted by Mr. J. R. H. BaREFoor and 
Mr. W. S. WELBY. 

MEssRS. APPLEBY AND COMPANY have moved their 
headquarters to 6-10, Chandos House, Buckingham-gete, 
London, 8.W.1. (Telephone: ABBey 5011.) 








GARAGE EQUIPMENT.—We have received from Messrs. 
Tangyes, Limited, Birmingham, an illustrated leafiet 
giving particulars of the firm’s latest designs of garage 
equipment. This includes hydraulic sleeving presses 
for refitting and extracting cylinder liners; general- 
purpose hydraulic presses for shaft straightening, etc., 
and self-contained pumping plants for car washing. 





Tue TRASENSTER MEDAL.—L’Association des Ingé- 
nieurs Sortis de I’Kcole de Li¢ge, have awarded the 
Trasenster Medal for 1946 to Sir Edward Appleton, 
K.C.B., M.A., D.Sc., F.R.S., Secretary of the Depart ment 
of Scientific and Industrial Research. Previous recipients 
have included Mr. H. Le Chatelier, the Marchese Marconi, 








Research. 


don, S.W.1. 


[Price 2s. 6d. net.]} 





Edouard Branly and Sir Robert Hadfield, Bt., F.R.S. 
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NOTES FROM THE NORTH. 
GLasGow, Wednesday. 
Scottish Steel—The demand continues strong in all 
directions, and makers of plates, sections, bars, and 
sheets are almost overwhelmed with orders for home 
andexport. Fortunately, the fuel position has improved 
appreciably within the past week or two, and steelmakers 
have no immediate grounds for complaint on this score. 
Hallside Works, the unit most seriously affected by the 
winter fuel shortage, is now back to normal working, 
and the output of ingots and rolled material is almost 
fully restored. It is understood, however, that makers 
have little to offer for delivery before Period 3, and are 
being hard pressed by the shipbuilding and marine 
enginecring industries, power-plant producers, locomotive 
and rolling-stock builders, and miscellaneous consumers 
of plates, sections, bars, and special steels. Alloy steel 
is also moving again more briskly than for atime. Pig- 
iron production continues steadily, and supplies are 
bly adequat The light-castings industry has 
been considering its housing and other obligations, and 
it appears that the position is not so satisfactory as had 
been imagined. Grates, stoves, cookers, etc., are taking 
many months for delivery, and the problem of expediting 
production is receiving serious attention. The return 
of moulders to the industry has improved a little, but the 
position is still difficult. 


Scottish Coal.—There has been a recrudescence of 
labour trouble at isolated points in the Lanarkshire area. 
At least ten or a dozen pits have been involved in strikes 
within a short period—all, fortunately, of short duration, 
but the set-back to supplies has been considerable. 
The Ministry has again had to issue a warning about the 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Iron and steel manufacturers are 
very extensively sold and report both home and export 
demand still increasing. New business, however, 
develops slowly owing to difficulty in placing orders 
even for delivery over periods as far ahead as the late 
months of the year. The total tonnage output falls 
considerably short of the demand and efforts to increase 
production are still hampered by the scarcity of fuel and 
insufficiently skilled labour. Ample supplies of native 
ironstone are obtainable, but larger imports of high-grade 
foreign iron ore would be welcome. Pig-iron production 
does not cover current needs fully and users of certain 
qualities are drawing supplies largely from other produc- 
ing areas. The make of semi-finished steel is inadequate 
for the heavy requirements of the re-rollers and ie being 
supplemented by imported material. Manufacturers of 
finished steel, on the other hand, are now makiog a 
considerable contribution to the expoit trade. 


Foundry and Basic Iron.—Owing to the light make of 
high-phosphorus pig iron, it is necessary for consumers 
to seek increasing supplies from other producing centres, 
and the bulk of the tonnage used at North-East Coast 
foundries is from the Midlands. The whole of the basic- 
iron production is promptly absorbed by the growing 
needs of the makers’ own consuming departments. e 

Hematite, Low-Phosphorus and Refined Iron.—Export 
business in East-Coast hematite could be on an extensive 
scale if conditions justified the release of parcels for 
shipment overseas. The actual requirements of home 
users are met by steady deliveries. Consumers of low- and 





low outputs in some cases, chiefly at Priory and Gatesid 
in the Hamilton-Cambuslang district. Priory is the 
Ministry-run pit which was taken over from the owners, 
Messrs. Wm. Baird and Company, three years ago. The 
experience here is a clear warning that nationalisation has 
no intrinsic merit so far as production is concerned. 
Market conditions generally have become noticeably 
more comfortable as a result of the seasonal decline 
in domestic demand for coal, gas, and electricity. Raw 
coal for household purposes is still wanted greatly, and 
basic allocations are quickly taken up. A new summer 
programme is being prepared, to start in May. Export 
coal is nominal, apart from such inferior types as gum, 
coke breeze, etc., and the allocations for April are limited 
approximately to the tonnages released for March, 
Denmark being the principal recipient. 


Clyde Shipbuilding.—Orders are coming in quietly 
and work at the yards is proceeding satisfactorily. The 
Blythswood Shipbuilding Company have just received 
an order for a 16,000-ton tanker from the British Tanker 
Company, and William Denny and Brothers, Dumbarton, 
have received orders for two new passenger vessels 
for the Southern Railway Company. Several launches 
were carried out last week, including a tanker by Messrs. 
Harland and Wolff, and a “C”-type coaster for’ the 
Admiralty, built by Alexander Hall and Company, 
Aberdeen. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Activity in Sheffield and district is 
largely concerned with railway materials; the home 
demand is heavy and there is a steady flow of orders 
from abroad. Railway wagon builders are very heavily 
booked both on home and export account, the orders 
being sufficient to ensure full activity into next year. 
Wagon repair shops are also heavily booked, bat, as in 
the case of the wagon-building shops; scarcity of materials 
is hindering the completion of orders. The demand for 
motor-car steels is increasing. Steel foundries are short 
of skilled men in the majority of cases, and production 
consequently is retarded ; iron foundries, however, are 
securing more labour. The tool factories are busier, 
with the help of some additional labour, and will be 
actively employed for many months. 


South Yorkshire Coal Trade.—Some collieries report 
increased production, but there is still a general shortage 
of coal, making it necessary to supervise dispatches 
rigorously, to ensure that the railways and public- 
utility undertakings receive adequate supplies. The 
extension of outcrop sites is helping to maintain the 
production of coal. “ Coking-coal allocations contiziue to 
be below requirements, and the make of coke is barely 
sufficient for current needs. 





BEssEMER GOLD MEDAL.—The Council of the Iron and 
Steel Institute have awarded the Bessemer Gold Medal 
for 1946 to Mr. J. S. Hollings, C.B.E., of Messrs. Guest 
Keen Baldwins Iron and Steel Company Limited, Port 
Talbot, Glamorgan, in recognition of his distinguished 
services in encouraging technical improvement in the 


medi phosphorus grades of iron are specifying for 
larger quantities to meet the growing demand. Refined- 
iron manufacturers are providing sufficient tonnage for 
home purposes and are able to spare occasional small 
parcels for export. 

Manufactured Iron and Steel.—The distribution of 
semi-finished irou is sufficient for essential needs, but 
the mawimum delivery of steel semies is not adequate 
for the rising demand and furtherimports of Canadian and 
Australian commodities are awaited. Steel billets and 
sheet bars are wanted in large quantities. In the finished 
industries, makers of black and galvanised sheets have 
such heavy bookings for home requirements that only 
trifling parcels can be allocated for shipment overseas, 
but considerable quantities of plates, sections and rails 
are being released for export. 





NOTES FROM THE SOUTH-WEST. 
CarRpDIFF, Wednesday. 


The Welsh Coal Trade.—Imports of pitwood for the 
Welsh mines, suspended during the war, and resumed 
only recently, have been proceeding on a fair scale. 
During the last few years the mines have had to rely 
on home-grown timber, but regular arrivals of French 
wood have now become available. Although. starting 
only recently, pitwood imports from France will have 
reached the total of about 10,000 tons by mid-April, 
while negotiations are proceeding for the re-opening of 
trade with Portugal, which before the war was one of the 
biggest suppliers. The first arrivals of Labrador timber 
under the new agreement are expected about midsummer. 
Owing to the steady lifting of anthracite duffs from 
colliery dumps for delivery to France, Belgium, Denmark 
and other countries, exports of coal and coke from the 
six chief South Wales ports in the first quarter of this 
year showed an improvement over a year ago. Deliveries 
this year were 1,236,245 tons, against 1,163,315 tons a 
year ago. These figures include all coal shipped as 
cargo and bunkers, both foreign and coastwise. There 
were big increases at the anthracite shipping ports and 
reductions from those handling bituminous coals. The 
output position in the coalfield was unsatisfactory, and 
in the ‘week ended March 23, the 277 mines produced 
485,188 tons, a reduction from the previous week’s total 
of 1,478 tons. Manpower was seven less at 107,770. 
The demand was brisk for all but the inferior sorts on 
the Welsh steam-coal market throughout the week, but 
business was held in check by the well stemmed position 
of collieries generally. All the large sorts were in sus- 
tained demand but as productions were earmarked for 
some time to come, few fresh orders could be entertained 
for early delivery and the tone was firmly upheld. Sized 
and bituminous smalls were virtually off the market 
and any occasional odd lots on offer commanded high 
values. The inferior dry steams were steadily available. 

Swansea Stecl-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states that, 
last week, the demand for tin-plates was unabated and 
that users’ requirements were in excess of the production. 
Makers were rapidly disposing of their outputs and the 
quantities sold to overseas users were increased. Steel 
sheets continue to be in great demand but the iron 


‘NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, April 13, 2.30 p.m., Royal Pavilion, 
Brighton. ‘The ‘Merchant Navy’ Class Locomotives 
of the Southern Railway,” by Mr. O. V. 8S. Bulleid. 
Midland Graduates’ Section: Monday, April 15, 7 p.m., 
James Watt Institute, Birmingham. Annual Meeting. 
“ Hardness Testing,” by Mr. R. D. Wright. Midland 
Branch: Tuesday, April 16, 5.30 p.m., James Watt 
Institute, Birmingham, Chairman’s Address, by Col. 
J. W. Danielsen. Institution: Friday, April 26, 5.30 
p.m., Storey’s-gate, St. James’s Park, 8.W.1. “ An 
Experiment in the Use of a Standard Limit System,” 
by Mr. John Loxham. : 

INSTITUTION OF ELECTRICAL ENGINEERS.—North 
Midland Students’ Section: Saturday, April 13, 2.30 p.m., 
1, Whitehall-road, Leeds. “‘ Underground Layout and 
Equipment of a Colliery,”’ by Mr. H. Moorhouse. London 
Students’ Section: Monday, April 15, 7 p.m., Victoria- 
embankment, W.C.2. ‘‘ A Modern Telephone Exchange,”’ 
by Mr. R. C. Kyme. North-Western Centre: Tuesday, 
April 16, 6 p.m., Engineers’ Club, Manchester. “‘ Mineral 
Insulated Metal-Sheathed Conductors,” by Mr. F. W. 
Tomlinson and Mr. H.M. Wright. North Midland Centre: 
Tuesday, April 16, 7 p.m., Great Hall, University, Leeds. 
“ Atoms, Electrons and Engineers,” by Dr. T. E. Allibove. 
Institution: Thursday, April 25, 5.30 p.m., Victoria- 
embankment, W.C.2. Kelvin Lecture on “ Nuclear 
Physics and the Future,” by Prof. M. L. Oliphant, F.R.S. 
INSTITUTION OF AUTOMOBILE ENGINEERS.— Manchester 
Centre: Saturday, April 13, 2.30 p.m., Engineers’ Club, 
Manchester. “ Aluminium and the Automobile Engi- 
neer,” by Dr. E.G. West. Birmingham Centre : Tuesday, 
April 16, 6.15 p.m., Chamber of Commerce, New-street, 
Birmingham. “Car Chassis Frame Design,” by Mr. 
Donald Bastow. Luton Centre: Tuesday, April 16, 
7.30 p.m., George Hotel, Luton. “ Engine Proportions 
and the Stroke/Bore Ratio,” by Mr. Alex. Mitchell. 
NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, April 13, 2.30 p.m., 
Neville Hall, Newcastle-upon-Tyne. “ Thin Seam Min- 
ing in the United States,” by Mr. R. S. McLaren. “ Ven- 
tilation Surveying Technique,”’ by Mr. E. L. J. Potts. 
INSTITUTE OF Economic ENGINEERING.—Sunday, 
April 14, 2.45 p.m., Waldorf Hotel, Aldwych, W.C.2. 
“ Production as the Servant,’’ by Mr. A. I. Law. 

ROYAL Society oF ARTS.—Monday, April 15, 1.45 p.m., 
John Adam-street, W.C.2. Liewelyn B. Atkinson Lec- 
ture. ‘“ Evolution of Stage Lighting,” by Mr. L. G. 
Applebee. 

DERBY SOCIETY OF ENGINEERS.—Monday, April 15, 
7 p.m., School of Arts; Green-lane, Derby. Annual 
Meeting. Film, ‘“‘ Wheels Behind the Wheels,” introduced 
by Mr. Bromage. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Sheffield Branch: 
Monday, April 15, 7 p.m., Royal Victoria Hotel, Sheffield. 
Annual Meeting. Short Paper Competition. London 
Branch: Wednesday, April 24, 7.30 p.m., Charing Cross 
Hotel, W.C.2. Annual Meeting. Short Paper Competi- 
tion. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 16, 
5.30 p.m., Great George-street, S.W.1. “ Application of 
Soil Test Results to the Design of Foundations,” by Mr. 
Guthlac Wilson. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
April 16, 6.30 p.m., 198, West-street, Sheffield. “‘ Metal- 
lurgy and the Development of the High-Speed Diesel 
Engine,” by Mr. C. C. Hodgson. 

INSTITUTE OF TRANSPORT.—Yorkshire Section: Wed- 
nesday, April 17, 12.45 p.m., Great Northern Hotel, Leeds. 
Luncheon and Annual Meeting. 

INSTITUTE OF FUEL.—Yorkshire Section: Wednesday, 
April 17, 2.30 p.m., Royal Victoria Hotel, Sheffield. 
Annual Meeting. East Midland Section: Thursday, 
April 18, 3 p.m., Gas Department, Parliament-street, 
Nottingham. “ Inefficiency,’ by Mr. Oliver Lyle. 

NEWCOMEN Socrery.—Wednesday, April 17, 5.30 p.m., 
Institution of Civil Engineers, Great George-street, 
S.W.1. “ Alexander Collin: Centenary of His Pioneer 
Work on Soil Mechanics,” and “‘ The Development of Our 
Ideas on Earth Pressure,” by Mr. A. W. Skempton. 

LIVERPOOL ENGINEERING SOCIETY.—Wednesday, April 
17, 6 p.m., 9% The Temple, Dale-street, Liverpool. Annual 
Meeting. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Wednesday, April 17, 7.15 p.m., College of 
Technology, Mancheste® “Production of Heavy 
Aircraft,” by Mr. T. Norton and Mr. Crook. Cornish 
Section: Thursday, April 25, 7.15 p.m., School of Mines, 
Camborne. “ Electronics in Industry,” by Dr. E. J. B. 
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A MAINLY NAVAL 
OCCASION. 

Arrer years of institutional austerity, there was 
an air of welcome to a returning normality about the 
opening, on Wednesday, April 10, of the Spring 
Meetings of the Institution of Naval Architects. To 
those whose memories of previous Spring Meetings 
go back over any extended period, there is still 
something strange in holding these i any- 
where but in the venerable hall of the Royal Society 
of Arts; but that familiar venue is not yct restored 
to its pre-war condition and, in the circumstances, 
there could hardly be a more suitable alternative 
than the hall of the Institute of Marine Engineers. 
With Admiral of the Fleet Lord Chatfield in the 
presidential chair, Captain (S) A. D. Duckworth, 
R.N. (retd.) officiating for the first time as secretary, 
two Admiralty papers to open the technical pro- 
ceedings, and a considerable sprinkling of naval 
uniforms among the audience, the general atmos- 
phere recalled strongly those pre-war occasions when 
high-ranking officers, active and retired, of the 
Royal Navy were wont to make the first meeting of 
each Spring series a battleground for rival theories 
of warship design and construction—in which, not 
infrequently, their enthusiastic advocacy of their 
particular ideals proclaimed them to be better 
fighting men and strategists than naval architects 
and brought some wry smiles to the faces of members 
of the Royal Corps of Naval Constructors. After 
all, the first essential qualities in a ship are that she 
shall float, the right way up; and that there shall 
be room for means of propulsion and a crew. 

Although the programme of papers: contains 
several others, besides the two presented at the 
opening meeting, which deal with naval ships and 
shipbuilding, security reasons still prevent much 
interesting material from being disclosed and dis- 
cussed. On the other hand, as Lord Chatfield 
pointed out in his ‘introductory address, the pro- 
gramme as a whole does reflect a broad picture of 
many of the principal activities in which British 
shipbuilders, shipowners, engineers and scientists 
have been engaged. At the Autumn Meeting which 
is foreshadowed, it should be possible to lift the 








veil alittle move; and, as several of the papers are 
certain to present principles: and practice which are 
of more than merely war-time interest, thei: attrac- 
tion and value are not likely to suffer materially 
from the slight additional lapse of time. 

In every respect, Lord Chatfield’s address was a 
worthy successor to those he has delivered on pre- 
vious occasions. Touching briefly upon the work 
of the Institution, as outlined in the annual report 
of which we print an abstract on another page, he 
drew attention particularly to the steps taken to 
scrutinise more strictly the claims of candidates 
seeking admission to the Institution. Chief among 
these has been the appointment of a new Member- 
ship Committee, with sub-committees in the various 
shipbuilding areas, thus enabling the Council to 
take full advantage of the local knowledge of candi- 
dates and their work which so often can supplement 
usefully the brief details of an application form. 
Another point of especial interest, which might be 
noted in other quarters, is the consideration that is 
being given to the money value of the various 
scholarships under the supervision or in the gift of 
the Institution ; it is recognised that the decrease 
in the purchasing power of the £ makes it advisable 
to make what Lord Chatfield called ‘‘ some financial 
adjustments in this direction.” Already, he added, 
generous and practical support to this end had been 
received from the shipbuilding industry. In the 
same connection, he referred with appreciation to 
the establishment of the Watts Prize for encouraging 
improvements in the crews’ accommodation in 
merchant ships, referred to on page 327, ante. 

Turning to the general shipbuilding situation, 
Lord Chatfield commented on the lack of any serious 
upheaval in effecting the change from the building 
of warships to an extended programme of merchant- 
ship construction ; and he quoted the statement of 
the_First Lord of the Admiralty, to the House of 
Commons that contracts for no less than 727 
war vessels had been cancelled, corresponding to a 
total estimated cost of 158. millions, of which only 
321. millions had been incurred. The amount of 
adjustment and complicated accountancy involved 
in such a wholesale cancellation is a detail that the 
general public can hardly be expected to appreciate, 
but we may mention that there were certain vessels 
in the Navy at the outbreak of the war which, in 
consequence of similar operations in 1919, contained 
component parts originally intended for at least half 
a dozen sister ships. It is a tribute to the standards 
of interchangeability achieved in modern ship- 
building practice that the construction of ships by 
such means can be undertaken so successfully. 

Statistics seldom appeal to a wide public and it is 
well, therefore, that special attention should be 
drawn to particular features that the public ought 
to bear in mind. Lord Chatfield performed this 
useful service for British shipbuilding statistics, now, 
as he said, “‘ happily again available in the returns 
of Lloyd’s Register.” We have quoted some of 
these figures before, but they will bear repetition in 
the form that he introduced them, as he made some 
comparisons with those of previous years which are 
worth noting. During 1945, nearly 900,000 tons 
of merchant ships were launched, which compared 
with 1,030,000 tons in 1938—the highest figure 
attained since 1930. Disregarding “the lean 
years,” 1931-38, there was a fairly consistent annual 
average output, from 1911 to 1930, of about 
1,300,000 tons launched. Much of this tonnage 
was for foreign owners, the proportion reaching 
44 per cent. in 1930; and as, during 1945, that 
market was virtually closed, only 2 per cent. of the 
tonnage launched being for foreign account, Lord 
Chatfield regarded the output for that year as being 
“not unsatisfactory.” Examination of the figures 
of tonnage commenced during the year (1,256,000 
tons) showed the position in even better light. The 
tonnage under constructior& he added, had steadily 
increased throughout the year, reaching, at the end 
of December, a total of 1,613,000 tons. 

In the specialised field of warship design and 
construction, the President continued, there had 
been many developments in the course of the war, 
and several new types had been evolved, including 
the corvettes and frigates built for convoy duties, 
the various kinds of landing craft, and many small 
vessels. Another line of development was caused 
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by the advances in scientific instruments for com- 
bating attacks by aircraft and submarines. These 
now formed normal additions to a warship’s equip- 
ment, and the demands for space to accommodate 
such devices and the additional complement needed 
to operate them presented the naval architect with 
new problems. Increased space had now become the 
principal demand, and the modern warship designer 
found that this consideration was even more 
important than the economies in weight which, 
hitherto, he had been accustomed to regard as his 
fundamental problem. Moreover, the restrictions 
in space were accentuated by the improved ameni- 
ties required for officers and men whose duties in 
time of war compelled them to remain at sea for 
long periods. Reasonable comfort under such widely 
contrasting conditions as obtained in the tropics 
and the Arctic waters off Norway and Russia could 
be obtained only by providing ventilation on a most 
liberal scale and by heavy and complete insulation 
of thé structure in all living spaces. In addition 
to such considerations, the paramount necessity to 
keep afloat ships which had received severe under- 
water damage led to in ing subdivision, and 
special attention had had to be devoted to measures 
for counteracting heel and preserving stability. 

It was to be expected that some reference would 
be made in the presidential address to improved 
production methods and especially to the remark- 
able extension in the employment of welding as a 
structural fastening. Lord Chatfield did not dis- 
appoint this expectation, observing that welding was 
now used to the complete exclusion of riveting in 
the structural connections of several important 
classes of warships and to an increased extent in all 
other types, with consequent savings in hull weight. 
Difficulties formerly encountered in welding steel of 
special qualities had been largely surmounted, and 
it was clear that the limit had not been reached yet 
in the use of welding in ships of all kinds. Radio- 
graphic examination had contributed greatly to this 
end, and was now a regular feature of inspection 
methods, raising the standard of workmanship and 
increasing generally the confidence placed in the 
welding of ships’ structures. Other improvements 
on the production side had lain in the direction of 
rationalisation, fittings which were required in large 
numbers, such as watertight doors, side scuttles, 
and valves, being made in quantity by specialist 
firms. Prefabrication of parts of ships had been 
practised extensively, often at a distance from the 
building berth, and even inland. Some of these 
developments had arisen during the war, and the 
adoption of others had been greatly intensified. 

Finally, Lord Chatfield paid a merited tribute to 
the work of the Royal Corps of Naval Constructors. 
When the reconstruction of the Fleet began in 1937, 
he observed, the Royal Corps, undermanned as a 
consequence of peace-time economy, was confronted 
with an immense warship programme covering every 
type from battleships to gunboats. When the war 
broke out, this programme was nearing its peak, 
but there was superimposed on it immediately a 
demand for additional vessels, many of types 
unheard of before 1939, to a total cost of a further 
500,000,0002. In addition, technical missions had 
to be sent to Canada, India and the United States, 
new repair bases had to be staffed all over the world, 
and many constructors and engineers had important 
parts to play on the staff of Combined Operations 
and elsewhere. The Haslar experiment tank was 
in use day and night, and a new experimental estab- 
lishment was started at Rosyth; and, in many 
districts, what were virtually new industries were 
commenced, such as ship fabrication by structural 
engineers, and the building of wooden minesweepers. 
(It might be added that the provision of these addi- 
tional staffs placed greatly increased burdens on 
those who remained in private employment, from 
which the majority of#the extra personnel was 
drawn.) As the President said, in conclusion, what 
he could recount was but a small portion of a great 
story which, one day, would be honoured in the 
annals of the Institution and of the nation, reflecting 
honour on the shipbuilder and the marine engineer 
alike. It is to be hoped that it will be told, as fully 
as possible, for the credit of those responsible and 
of the British people as a whole. Already there 


STATISTICS AND THE 
ELECTRICAL MARKET. 

Dunrine the period between 1919 and 1939, a very 
large proportion—probably as much as 80 per cent. 
—of the electrical equipment produced in the world, 
outside the Soviet Union, was manufactured in 
the United States, Germany, the United King- 
dom, Japan or Holland, in that order of magni- 
tude. The remainder, for the most part, was con- 
tributed by the Canadian, French, Italian and 
Swedish industries. In all cases, except that of 
Holland, the greater part of this production, some- 
times as much as 75 per cent., was absorbed by the 
home market, though this proportion varied from 
year to year, in accordance with the state of trade 
and other conditions. Of the principal manufactur- 
ing countries, Germany was the leading exporter on 
a basis of value, followed by the United States and 
the United Kingdom. Germany dominated the 
European market, and the United Kingdom’s princi- 
pal customers were the Dominions. The somewhat 
exceptional positions of Japan and Holland as ex- 

were due to a large trade in lamps, and in 
the case of the latter country, of radio equipment and 
valves. 

It is clear that the war has brought about a pro- 
found change in this position. Both Germany and 
Japan have ceased, at least temporarily, to be pro- 
ducers, and for a time Holland’s trade is also likely 
to be limited. On the other hand, the United States 
has increased its manufacturing capacity, and that of 
the United Kingdom is certainly not less than it was. 
Markets which were supplied by our enemies and 
were virtually closed to us are now therefore open 
and, though competition will still exist, a chance is 
offered to the British electrical manufacturing indus- 
try to increase its exports by the 75 per cent. which 
Sir Stafford Cripps has set up as a target. 

To do this successfully, it is necessary to begin by 
discovering the answers to two questions: what are 
the manufacturing capacities of the electrical indus- 
try of this country and those of its principal com- 
petitors ; and where are the most favourable mar- 
kets for the products of those industries to be found ? 
These questions, in turn, give rise to two others: 
what proportion of each country’s electrical produc- 
tion is available for export and how is that propor- 
tion divided between the various classes of goods ? 
In other words, before the electrical manufac- 
turing industry of this country begins its export 
campaign it wouid at least be desirable, to put it no 
higher, for it to discover what productive capacity 
it has available for other than domestic trade, and 
how that capacity should be allocated between 
generating plant, switchgear, lamps, wireless equip- 
ment, etc. In order to answer these questions, it 
is natural to turn to such statistical information as 
was published before the war, in the hope that this 
will provide a basis for determining present-day 
conditions. 

It is possible, however, that anyone who under- 
takes this task will be disappointed. There is, in 
fact, little statistical information about the pro- 
ductive capacities of the electrical manufacturing 
industries of the world; and what little there is is 
neithet in a form which makes it useful for the pur- 
poses just outlined, nor, too frequently, is it 
either complete or sufficiently detailed. Two ex- 
planations may be offered for this state of affairs. 
One is that manufacturers tend to exercise a natural 
reticence about their turnovers, even when that 
information is given to Government departments 
under the seal of sectecy. The other is the lack of 
statisticians sufficiently skilled to collate the com- 
plicated information which the electrical manufac- 
turing industry provides, and to present it in a form 
which will subsequently be of any real value to the 
industry itself. This country is by no means the 
greatest sinner in this respect. Nevertheless, any- 
one who has used, or attempted to use, the latest 
Census of Production to discover basic essential 
facts about industry, soon discovered the number, 
length and depth of the gaps which exist in this 
document, useful though it is in many ways. The 
information given by other countries is still more 
meagre and less conveniently arranged, so that it is 
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often impossible to extract anything useful. 
This state of affairs has had one unfortunate con- 


. i 
sequence, to which attention may be drawn 
Although, as we have said, information regap,;;, 
production is meagre, figures regarding exports and 
imports are published freely, and frequently in great 
detail, if not always quite accurately. The Teagon is 
that the data on which such figures are based are 
obtained by the Governments themselves ag by. 
product of their work as collectors of revenue ; they 
are thus independent of individual firms for informs. 
tion. Another reason is that, at least as far ag ey. 
ports are concerned, these are regarded as a meagyn 
of the prosperity and enterprise of the trade of th 
country. Proofs of the accuracy of this statemen; 
are to be found in the appropriate volumes of th. 
Statistische Berichte, which were published annually 
in Germany before the war. These gave in great 
detail the value of the electrical goods exported anq 
imported by the various countries of the world, as 
well as the markets to which these goods were dis. 
patched or from which they emanated. It is tru 
that the figures, being based on documents pub. 
lished in the individual countries, did not always 
tally with each other. The discrepancies on the 
whole, however, were not so serious as to detract 
from their usefulness. They were, in fact, sufficiently 
useful to give rise to the danger that their limita. 
tions might not be’ realised, so that they might 
be used for purposes which were not altogether 
legitimate. 

The most important of these limitations is that 
these figures for exports and imports, whether alone 
or in conjunction, do not of themselves enable an 
accurate picture of the country’s productive capa. 
city to be obtained. For instance, the fact, that,in 
1934, Sweden e electrical goods to the value 
of 2,120,0001., While the imports amounted to 
2,113,0001., gives no indication of the fact that 
Sweden had quite a considerable manufacturing 
capacity, especially in certain classes of goods ; or 
that under certain conditions that capacity might 
be used to increase export trade. On the other 
hand, it would be incorrect to deduce that because 
in the same year the Netherlands exported electrical 
goods to the value of 7,640,0001. and imported only 
3,870,000]., the manufacturing industry of that 
country was larger than that of Sweden, or that the 
former was more capable of supplying her own 
needs. The fact is that there is no rigid relationship 
between productive capacity, exports and imports ; 
and the ratios between them in any particular year 
may be determined by conditions which will not 
recur. To illustrate this it is perhaps hardly neces- 
sary to recall that in the years immediately before 
the war Germany deliberately cut down export trade 
in electrical equipment, in order to supply the 
increased needs of the home market caused by 
re-armament ; or that the United Kingdom is now 
being asked to do exactly the reverse, in order to 
improve our position in the sphere of world finance. 

The question, therefore, arises, if exports cannot 
safely be taken as a measure of a country’s pro- 
ductive capacity, what can? The only reply is 
that until the reticence to which attention has been 
drawn is discarded, there is no royal road to this 
information. It is true that a careful examination 
of all relevant statistics, combined with some general 
knowledge of the industry and a good deal of 
organised ing, does enable a picture to be built 
up, but the results are not always satisfactory, and, 
if they are, it is not unfair to suppose that luck has 
been playing a beneficent part in the operation. 
Moreover, much as the statistician and commentator 
may deplore it, it is not easy to see how matters can 
be improved in the near future. Manufacturers 
will net be easily persuaded to disclose the data 
from which a full and accurate picture can be 
drawn, and their reluctance may be expected to 
increase rather than to diminish. Fortunately, the 
matter is not of such great importance as it might 
be in other circumstances. After six years of 
austerity, the importing countries at the present 
time offer a satisfactory outlet for British goods; 
and it is certain that to sell those goods will, for 
some time, mean work for the salesman rather than 
the statistician. The latter is, therefore, given 4 
breathing space in which to put his house in order, 
but that is no excuse for neglecting to do so without 





delay, ‘as the task is difficult and results will be 
needed in due time. 
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NOTES. 


CoyTRacT Form For Crvm EnGIngEerrna Work. 


Tux object of a form of contract between the 
engineer responsible for the design of a construc- 
tional work and the firm carrying out the design 
js to establish at once the rights and duties of the 
two parties. It is common knowledge that, hitherto, 
the preparation of a form of contract has involved 
a good deal of needless work in individual construc- 
tional works, and that some ambiguity or loophole 
was not infrequently discovered which gave rise to 
different interpretations, with the result that dis- 
puted matters involved both loss of time and 
unnecessary expense. Attempts have been made at 
intervals to remedy this state of affairs, but none 
has been entirely satisfactory. It is, therefore, of 
some importance to the civil engineering industry 
that a standard form of contract for civil engineering 
works has now been produced by a committee 
of representatives of the Institution of Civil Engi- 
neers and the Federation of Civil Engineering 
Contractors, and it is hoped that this form will be 
adopted as widely as possible by county and muni- 
cipal authorities, public bodies, Government depart- 
ments, and others who may employ contractors to 
undertake constructional work. It was with the 
intention of emphasising the value of this standard 
form of contract and of underlining its implications 
that the publication of the form was marked by 
a dinner held at the Savoy Hotel, London, on 
Wednesday, April 3, the function being attended 
by a number of engineers and heads of contracting 
firms. The chair was occupied by Mr. F. E. 
Wentworth-Shields, O.B.E., past-president of the 
Institution of Civil Engineers and chairman of 
the Joint Contracts Committee, who gave an 
interesting account of the earlier attempts at agree- 
ments and a statement of the objects of the standard 
form. He was followed by the Hon. Sir Hugh I. P. 
Hallett, M.C., who, in proposing the toast of “‘ Civil 
Engineering,” gave a detailed account of the struc- 
ture of the form. The toast was responded to by Sir 
Pierson Frank, President of the Institution of Civil 
Engineers, and by Sir Henry Holloway, President 
of the Federation of Civil Engineering Contractors, 
both of whom expressed their appreciation of the 
forward step that had been achieved by the pro- 
duction of the standard form. The only other toast 
was that of ‘‘ The Guests,”’ proposed by Sir William 
Halcrow, vice-president of the Institution of Civil 
Engineers and responded to by Alderman C. W. 
Key, M.P., Parliamentary Secretary, Ministry of 
Health, and Sir Cyril Hurcomb, G.C.B., K.B.E., 
Secretary, Ministry of Transport. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS. 


The Annual Dinner of the Association of Super- 
vising Electrical Engineers was held at the Con- 
naught Rooms, London, W.C.2, on Friday, April 5, 
the President (Mr. E. R. Wilkinson) being in the 
chair. Proposing the toast of ‘Our Guests,” the 
President said it was necessary under the present 
conditions that the output of each worker should 
be increased by 40 per cent. This could only be 
done by modernising industrial plant, which meant 
be roe equipment. Some 12 to 13 million 

-p. of motors, with their anci a us, 
would be required; and the ror spears 
manufacturers would be extended to the limit to 
supply this equipment, together with the necessary 

ing and transmission plant. In reply, Sir 
Donald Fergusson, K.C.B. (Permanent Secretary of 
the Ministry of Fuel and Power), referred to the 
variety and rapidity of electrfcal engineering inven- 
tiveness, which made it difficult for politicians and 
civil servants to relate social habits to technical 
development. The Ministry of Fuel and Power 
wanted to help in devising a new structure for the 
industry to replace that which had become obso:ete. 
The changes envisaged would not reduce the oppor- 
tunities of the technical staff, or diminish the need 
for their energy and skill. The toast of “The 
Electrical Industry” was then proposed by Sir 
Hugh Beaver, who said that the voice of the planner 
was now audible from every house top, where there 


however, the really crucial point that must be 
planned for, which was industrial efficiency, was 
little heard of. Nevertheless, if that efficiency was 
attained all the other desirable amenities would be 
attained—but not otherwise. In reply, the Presi- 
dent of the Institution of Electrical Engineers (Dr. P. 
Dunsheath, C.B.E.) said he felt that at the moment 
we were not appreciating those hidden forces in the 
electrical industry which might control its future. 
One of the most important of these was the influence 
of the individual. In spite of the need for team 
work, committees and even Government control, it 
was still necessary to have leaders and to give those 
leaders an opportunity to lead. Public enterprise 
was a contradiction in terms, but without enter- 
prise we should not make any progress. The fact 
that electrical manufacturers could have their order 
books full for the next ten years was no reason for 
ignoring this. We must also improve the quality 
and reduce the cost of our goods. This could be 
done by remembering that scientific development 
should not be confined to the laboratory, but should 
be extended to the production side so as to eliminate 
such costly features as lost machine time. In this 
connection, the selection of both senior and junior 
personnel was important, and a little more time 
spent on this would be well repaid. 


Licut Metat Founpers’ ASSOCIATION. 


Originally founded late in 1939, immediately after 
the outbreak of the war, in order to give the Ministry 
of Supply and other Government departments 
assistance on all pertinent matters relating to the 
light-alloy casting industry, the Light Metal Foun- 
ders’ Association, although a highly-efficient body 
during the war years, was in no sense a normal 
trade organisation. It has been necessary, there- 
fore, to reconstitute the Association to fit in for 
peace-time operation. In the war years, the main 
requirements were the co-ordination of the technical 
and commercial functions of the foundries so that 
the industry could speak with one voice on these 
matters, and for this purpose two committees 
were formed, one technical and the other commercial. 
Both committees are being retained as it is felt 
that the type of advice previously required by 
Government departments should be equally useful 
to the buying public. Moreover, members of the 
Association will require the advice of these com- 
mittees during the change over from war to peace- 
time working. In order to deal with various aspects 
of post-war trade, a development committee has 
been formed which, it is proposed, should work in 
close co-operation with the Aluminium Development 
Association. In revising the constitution of the 
Association, all possible steps have been taken to 
safeguard the interests of the buying public by 
ensuring that members’ products will conform con- 
sistently to the quality required by the purchaser 
and will be offered at economic prices. Within 
the Association, the voting power of individual 
members has been graded so that small firms will 
have higher voting power, in proportion to their 
size, than the larger ones. The Association’s main 
committee has been divided up into three approxi- 
mately equal sections, one each for the large 
medium, and small firms, so that in all their delibera- 
tions the views expressed shall be as completely 
representative as possible. The secretary of the 
Association is Mr. E. L. Heathcote, F.C.A., 25, 
Bennetts-hill, Birmingham, 2. 


Tue Macuine Toot TrapEs ASSOCIATION. 


A warm tribute to the services rendered to the 
nation during the war by British machine-tool 
manufacturers was paid by the Right Hon. John 
Wilmot, J.P., M.P., Minister of Supply and Aircraft 
Production, on the occasion of a luncheon held by 
the Machine Tool Trades Association (Incorporated), 
at the Savoy Hotel, London, on Tuesday, April 9. 
While acknowledging the valuable help received 
from the United States in connection with machine 
tools, Mr. Wilmot said that the main contribution 
to the equipment of the war industries came from 
British machine-tool makers, the peak being 
reached in 1942, when the production was two-and-a- 
half times as much as in 1939. Of the 460,000 new 


| under-secretary (Engineering), by 


the war years, 82 per cent. were manufactured in 
Britain. During the same period, machine tools 
to the value of 23,000,000/. were exported to the 
Commonwealth and to the Allies, this figure includ- 
ing a total valued at’ 12;500,0001. to Russia. After 
referring to the manner in which industry had 
co-operated with the Machine Tool Control, and 
stating that the report presented to the Director 
General of Machine Tools by the Association 
had laid stress on the desirability for a single 
Government department to keep contact with the 
industry, Mr. Wilmot announced that he had 
established a Machine Tool Advisory Council. The 
former Director General of Machine Tools, Mr. 8. F. 
Steward, had been appointed chairman of the 
Advisory Council, and the following gentlemen had 
consented to serve on it: Mr. W. P. Eastwood 
(Messrs. George Swift and Sons, Limited); Mr. 
J. B. S. Gabriel (Messrs. Charles Churchill and 
Company, Limited); Mr. J. H. Goddard (Messrs. 
Wadkin Limited); Mr. H. W. L. Kearns, C.B.E. 
(Messrs. H. W. Kearns and Company, Limited) ; 
Mr. G. 8S. Maginness (The Churchill Machine Tool 
Company, Limited); and Mr. R. D. G. Ryder 
(Messrs. Thomas Ryder and Son, Limited). Two 
members not associated with the industry had also 
been appointed. These were Mr. W. G. Bass 
(Messrs. Ferranti, Limited), and Mr. Isaac Hayward, 
J.P., L.C.C. (National Union of Enginemen, Firemen, 
Mechanics and Electrical Workers). The Admiralty 
would be represented by Mr. H. C. Rogers, Deputy 
Controller (Production); the Board of Trade by 
Mr. H. A. R. Binney, principal assistant secretary ; 
and the Ministry of Supply by Mr. E. B. Bowyer, 
Mr. S. W. 
Blackshaw, M.B.E., and by Mr. H. J. Gloag, of the 
machine-tool department. There would be two 
joint secretaries to the Council, namely, Mr. Black- 
shaw and Mr. W. J. Morgan, M.B.E., A.M.I.Mech.E., 
the secretary of the Machine Tool Trades Associa- 
tion. A similar Council, working closely with the 
Machine Tool Advisory Council, would be estab- 
lished to deal with the Gauge and Tool Industries, 


MopeErn Usezs or Cast Iron. 


In the course of a paper, entitled “Cast Iron in 
Contemporary Building and ineering,’’ which 
he read before the Royal Society of Arts, London, 
on April 10, Mr. J. G. Pearce, Director of the British 
Cast Iron Research Association, said that the iron- 
founding industry in this country operated through 
1,750 establishments. These varied widely in size 
but employed, in the aggregate, about 100,000 
people. During the recent war, the whole industry 
had been turned over to war production and the 
manufacture of castings for ordinary civilian pur- 
poses had practically ceased. Many munitions 
applications were new and had called for much 
ingenuity ; thus, cast and malleable cast iron had 
been used for practice shot, shell, high-explosive 
bombs, smoke bombs, incendiary bombs, fuse 
bodies, grenades, mine sinkers, locomotive-wheel 
centres, tank-track links and bogie wheels, and 
brake drums for tanks and armoured fighting 
vehicles. One foundry alone had produced, during 
the war, over 75 million castings, and its core-making 
department had been required to produce 90 million 
cores for them. British ironfounders intended to 
exploit in every way possible the resources and skill 
of British workpeople, scientists and managers, in 
making the fullest use of iron castings. With the 
co-operation of the British Ironfounders’ Associa- 
tion, the British Cast Iron Research Association had 
established a Building Uses Department, in charge 
of a consulting architect, to supply authoritative 
information to builders, architects, designers, sur- 
veyors, local authorities and others on the building, 
architectural and domestic applications of cast iron. 
The uses of cast iron in contemporary engineering 
practice were numerous. Some typical applications 
were the cylinders and exhaust pipes for the Ministry 
of Supply “‘austerity-type” locomotives, air- 
operating cylinders for electric trains, camshafts and 
crankshafts for petrol and oil engines, marine-engine 
oil-pump bodies, rolling-mill rolls, cylinder blocks 
and heads, brake drums and other components for 
motor cars, and acid- and wear-resisting castings for 








were house tops. Among all these brave new plans, 


machine tools installed in British factories during 


special apparatus. 
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LETTERS TO THE EDITOR. 


A HOUSE DIVIDED, 
To THe Eprror or ENGINEERING. 


Str,—As a corporate member of the Institution 
of Mechanical Engineers, I have followed with 
interest the correspondence in your columns on 
the proposed amalgamation with the Institution 
of Automobile Engineers, but it seems to me that 
some of the other members who have written to 
you have missed several important points. 

Mr. Fitzgerald said that it would be interesting 
to see the results of the postal poll analysed according 
to Branch areas. I do not see what use this would 
be, but it would be useful to know how many of 
the voters were corporate members of both institu- 
tions and how many were members of Council. 
The total number of voters was 5,232, and two-thirds 
of 5,232 is 3,488. The actual number who voted 
in favour of the amalgamation was 3,548, so the 
margin was only 60. The votes of those who are 
corporate members of both institutions were pro- 
bably enough to account for that margin and a 
good deal more. If the amalgamation goes through, 
they will get a cash reward for their votes every 
year as long as they remain members. 

Also, in the issues of the Mechanicals’ Journal 
that were published while the matter was being 
considered by the members and voted on, there 
were the names of more than 100 associate-members 
who had applied for transference to the grade of 
member. Whatever their private opinions might 
be, does anyone suppose they would be such fools 
as to oppose the Council on signed voting papers ? 
And there must be several hundreds more who are 
thinking of applying for transference in the near 
future, and who also would not want to advertise 
that they disagreed with the Council. Yet you 
reported the retiring President as saying, at the 
annual meeting on March 22, that the agreement 
between the two institutions had been signed “to 
give effect to the will of the members’’! I, for one, 
don’t believe that it is even the will of all the 
members who voted for it. 


Another correspondent hinted that there might 
be a Court action to try to make the Council realise 
the true will of the members. If there is, I am 
ready to give up to 2001. towards the cost of it, 
not because I object to the idea of amalgamation, 
but because I want to see it done properly if it is 
done at all, and I see danger ahead if signed voting 
papers become the rule. If this is allowed to form 
a@ precedent, the members may find before long 
that, whenever they vote; they are faced with the 
choice of either accepting whatever the Council, 
or perhaps only a small but powerful clique on the 
Council, may dictate, or running the risk of damaging 
their own prospects of advancement in their pro- 
fession. It is no use saying that this is all imagina- 
tion and such things don’t happen ; they do. 

I enclose my card. 

Yours faithfully, 
BM/YBDM. 
London, W.C.1. 
April 8, 1946. 


[It should be pointed out that the unnamed corre- 
spondent mentioned in the above letter (Mr. K. W. 
Willans) did not propose that legal action should be 
taken ; he merely emphasised the harmful effect that 
it might have. We have not heard that any such 
action is contemplated, and certainly hope that it is 
not.—Ep.,E.] 


To THe Eprror or ENGINEERING. 


Smr,—It is only this morning that I read the letter 
from Mr. Zdanowich on page 304 of your issue of 
March 29. I resent very much the implication in 
that letter, which throws a slur on the professional 
integrity of those who are members of both Institu- 
tions. Mr. Zdanowich should remember the adage 
on judging his fellows. 

As a corporate member of both the Automobiles 
and the Mechanicals, I sent to the Council of each 
Institution a document of some length explaining 
why, in my opinion, the proposed amalgamation 





should not take place. I believe that time will show 
that my objections have force ; but as a vote has 
shown that a majority disagree with me, then I must 
abide by that decision. 


The arguments advanced against the method of 
taking the poll are, in my view, unsound. Any 
member deterred from expressing his considered 
opinion by the fear of ‘‘ victimisation’ is a worm 
and no man. The true reason for the small poll is 
just that indifference to great issues which charac- 
terises our country to-day—one has only to look 
at the returns of the district, borough, and county 
council elections to see this same attitude in far 
greater degree. The non-voting members have 
simply expressed the view that they have no objec- 
tion, as the matter does not directly concern them 
personally. 

Finally, I am open to correction, but is it not a 
fact that the first proposal for amalgamation came 
from the Council of the Institution of Mechanical 
Engineers? (To forestall Mr. Zdanowich, I had 
better add that I was a member of the Mechanicals 
for many years before I joined the Automobiles.) 

Yours faithfully, 
T. D. WatsHaw. 
Church-square, 
Gotham, Notts. 
April 6, 1946. 


[We cannot agree that there was anything in Mr. 
Zdanowich’s letter which reflected on the professional 
integrity of anyone. If a man has no strong feelings 
either way regarding the merits of a certain policy, as 
must be the case with many “dual” members, it is 
only common-sense that he should consider his own 
pocket, especially if he has to pay his subscriptions 
out of his taxed income; there is no question of 
professional integrity involved. 

Nor can we agree with Mr. Walshaw in his sweeping 
condemnation of those who hesitate to proclaim them- 
selves as opponents of the Council, or, perhaps, of their 
own immediate superiors; and certainly we do not 
concur in his belief that those who did not vote were 
all content to let others decide for them. Our informa- 
tion does not bear out either of these views. On 
making a summary of all those corporate members 
of the Institution of Mechanical Engineers whom we 
know definitely to have voted, one way or the other, 
or to have refrained deliberately from voting, we find 
that the proportion represented by those who felt it 
expedient to vote contrary to their own inclinations 
or who did not vote, either because they felt it to be 
risky or because, on principle, they would not reveal 
their identity on a voting paper, amounts to slightly 
over 18 per cent. of the total. This computation was 
made on April 8, and included members from widely 


none from Wales or Scotland. In some local 
“pockets ” of members, the proportion was higher. 
We have knowledge of one large firm, where it was 
possible to ascertain the views and actions of all but 
two of the 18 corporate members employed. Of these 
16 corporate members, three voted for the amalga- 
mation, six voted against it, two intended to vote 
against it but failed to vote in time, and the remaining 
five refused to vote because they objected to signing 
the voting papers. All 16 expressed strong disapproval 
of the requirement that the papers must be signed. 
We should welcome further evidence of this kind. 

Nothing has been disclosed officially regarding the 
origin of the proposal that the two institutions should 
amalgamate, but we have some reason to think that 
the first suggestion did not come from the Institution 
of Mechanical Engineers.—Ep., E.] 





Messrs. Simon-Carves, Limited, Cheadle Heath, Stock- 
port, were not called upon during the war to embark on 
unfamiliar products, the firm’s contribution to important 
work in connection with it has been notable. It included 
nearly all the sulphuric-acid installations. built in Britain 
and several abroad ; the completion or construction of 
683 coke ovens, with a total coking capacity of 12,162 
tons a day; seven coal-washing plants, with a com- 
bined capacity of 750 tons an hour; a large phosphate- 
rock handling and storage installation ; and a number of 
plants for the production of toluene and ammonia. The 
firm also acted as agents for the Ministry of Supply for 
the design, manufacture and supply of the whole of the 
equipment for a complete power and district-heating 
station in Russia, of 50,000 kW capacity, for which they 
constructed the boilers. They constructed, in addition, 
steam-raising plant for service in the United Kingdom, 





having a total output capacity of 1,380,000 lb. of steam 
an hour. 


separated parts of England, but, as it happened, | P® 


HEAVY-ENGINEERING WARTIME ACTIVITIES.—Although | 


ipsasnansicnaeneaetiiemsainedtee. — 
— 


THE INSTITUTION OF 
NAVAL ARCHITECTS. 


Tue annual general meeting of the Institution 
of Naval Architects, after a period of more or legs 
formal observance, has been resumed on its full 
pre-war scale, and the opening meeting took place 
at the Institute of Marine Engineers, 85/88, The 
Minories, London, E.C.3, on Wednesday, April 10, 
This change in the meeting place was alluded to 
by the President of the Institution of Naval 
Architects, Admiral of the Fleet The Right Hon, 
Lord Chatfield, G.C.B., O.M., K.C.M.G., C.V.0,, 
in his welcome to the meeting, in which, on behalf 
of the members, he expressed appreciation of the 
hospitality extended by the Institute of Marine 

ineers and their President, Sir Amos Ayre, 
K.B.E. The first item on the agenda was the annual 
report of the Council for 1945, which was read by 
the Secretary, Captain (S) A. D. Duckworth, R.N, 
(ret.). The report commenced with an expression 
of regret for the loss by death of a number of 
members, including several honorary members and 
two vice-presidents. Notwithstanding these losses, 
however, the roll of membership, as at December 31, 
1945, showed a satisfactory increase, the total being 
2,616 as compared with 2,553 on the same day 
of 1944, and 2,396 in 1943. The audited accounts 
of the Institution and of the various funds which 
the Council administered exhibited a satisfactory 
financial position. The Council had to report, 
however, that the Honorary Treasurer, Sir Philip H. 
Devitt, Bt., M.A., had resigned, and tendered their 
own and the members’ thanks for his most valuable 
services during the past nine years. Instructor 
Rear-Admiral Sir Arthur E. Hall, K.B.E., C.B., 
had been appointed to succeed him. The new 
Secretary, Captain Duckworth, had been appointed 
in November, 1945. 

A committee to deal with candidates’ applications 
and to make recommendations thereon to the Coun- 
cil had been set up under the chairmanship of Sir 
Stanley V. Goodall, K.C.B., O.B.E., and local 
sub-committees had been formed in different districts 
of England, Scotland, Northern Ireland and Wales 
to examine the qualifications of candidates and 
advise the main committee. Two premiums had 
been awarded this year, one to Mr. A. J. Sims, 
O.B.E., R.C.N:C., for his paper on ‘The Habita- 
bility of Naval Ships under Wartime Conditions,” 
and the other to Mr. J. F. Allan, B.Sc., for his 
per “‘The Stabilisation of Ships by Activated 
Fins.” The Duke of Northumberland prize had 
been awarded to Mr. K. W, Tarn, of Rutherford 
College of Technology, Newcastle-on-Tyne. The 
Martell scholarship had been awarded to Mr. D. J. 
Doust, Portsmouth Dockyard, and the Earl of 
Durham prize to Mr. Arthur F. Weeks, Portsmouth 
Dockyard. The Trewent scholarship had been 
awarded to Mr. Farn Mathew, Vickers-Armstrongs 
Limited, Barrow-in-Furness. Both these scholar- 
ships were for naval architecture. The Denny 
Scholarship in marine engineering had been awarded 
to Mr. R. M. Hamill, Dumbarton Academy. It 
had been decided to increase the value of the “* Mar- 
tell,” ‘‘ Elgar,” and “ Institution of Naval Archi- 
tects’ scholarships in future to 1751. per annum 
by allowing each scholarship to lapse for one year 
in turn, thus enabling the increase to be met from 
the’existing endowed funds. 

The awards of National Certificates in Naval 
Architecture in England, Wales and Scotland during 
1945 was much higher than in the two preceding 
years and the Council had approved a scheme 
for the award of National Certificates in Naval 
Architecture in Northern Ireland. The student 
members of the Southampton and Portsmouth area 
had formed a group, supported by the Council but 
administered by the students themselves, for 
discussion, visits, and social activities. The Bene- 
volent Fund Committee had continued its activities 
and would welcome donations and legacies to assist 
in the formation of a reserve. A new fund had been 
set up, “‘ The Laing Benevolent Fund,” the income 
from which would be used for benevolent purposes 
under the same conditions as applied to the Institu- 
tion Benevolent Fund. The Institution had made 





certain donations to several technical bodies, the 
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incipal ones being to the British Welding Research 
Association, and the British Electrical and Allied 
Industries Research Association. The Institution 
had elected representatives to serve on other bodies. 
At the conclusion of the reading of the report, Sir 
Philip Devitt made a brief statement on the financial 

ition, after which both the report and the state- 
ment were formally approved by the meeting. 

The President then announced the names of the 
vice-presidents, treasurer and officers for the 
coming year. The roll of vice-presidents remained 
unaltered, except for the loss by death of Mr. W. H. 
McMenemey, M.Eng. The results of the ballot for 
the Members of Council, there being nine vacancies, 
was announced as follows: Mr. G. W. Barr, C.B.E. ; 
Mr. Colin Bartlett, B.Sc.; Professor L. C. Burrill, 
MSc., Ph.D.; Mr. W. T. Butterwick, C.B.E. ; 
Mr. G. Daniel ; Mr. W. G. John, R.C.N.C. ; Engineer 
Vice-Admiral Sir John Kingcome, K.C.B.; Mr. 8S. 
Livingston Smith, D.Sc., F.C.G.1.; and Mr. E. V. 
Telfer, D.Sc., Ph.D. There were three vacancies 
for Associate Members of Council, which vacancies 
were filled by the election of Professor Sir Geoffrey 
A. R. Callender, M.A., F.S.A.; Sir Philip H. Devitt, 
Bt., M.A.; and Mr. W. C.S. Wigley, M.A. Follow- 
ing these announcements, the Institution Premiums 
were presented to Mr. Sims and Mr. Allan. At 
this point, Lord Chatfield delivered his presiden- 
tial address. The substance of this address is 
embodied in the leading article, on page 349 of 
this issue. The meeting then devoted itself to 
the reading and discussion of two of the fourteen 
technical papers forming the programme for the 
session. 
Outbreak of War,” by Sir Stanley V. Goodall, 
K.C.B., O.B.E., vice-president, and ‘The Repair 
and Upkeep of H.M. Ships and Vessels in War,” by 
Mr. G. A, Bassett, C.B., R.C.N.C. It is hoped to 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


Aw extra general meeting of the Institution of 
Mechanical Engineers was held in London on Fri- 
day, April 5, the chair being taken by the President, 
Mr. O. V. 8. Bulleid, when a paper on “‘ The Evoli- 
tion of a Tank Transmission,”’ by Dr. H. E. Merritt, 
M.B.E., was presented and discussed. 

Dr. Merritt’s paper described the successive stages 
of an investigation into the theory and design of 
steering mechanisms for armoured fighting vehicles. 
The first step, he stated, was an inquiry into the 
mechanics of a skidding track, which was carried 
out partly by experiment and partly by analysis ; 
the application of the results to a complete vehicle 
explained the unsatisfactory behaviour of eailier 
transmissions of purely empirical design. The next 
stage was to review and analyse existing or known 
types of mechanism applicable to tank steering, 
after which an experimental mechanism of the 
coupled-differential type was made, to verify the 
conclusions drawn; but a rapid increase in the 





These were “‘The Royal Navy at the) 


| production of heavy tanks, beyond the limits of size 
|and weight at which existing steering mechanisms 
| were likely to be satisfactory, necessitated further 
| developments, leading to the triple-differential type. 
| This eventually provided the desired combination 
| of technical performance and economy in produc- 
}tion; but, Dr. Merritt said in conclusion, the 
| problem of the effect of centrifugal force still awaited 
| @ complete solution. 

Dr. H. E. Merritt pointed out, however, that his 
paper dealt with only a third of the whole subject 
| matter of tank transmissions. It represented the 
| philosophical background to design. The other two 
| sections, not included in the paper, were the elabora- 





mission. His remaining colleague in chat respect, 
Mr. G. V. Cleare, and he had taken part in the work 
in the far-off days when the theory was first worked 
out. He himself had been the responsible officer 
in the Ministry of Supply during several years of 
painful extension of the knowledge of the peculiari- 
ties of tank steering systems and the difficulties 
which lurked in unexpected details of construction, 
but all the time that they had been struggling 
towards higher standards of reliability they had had 
in the author’s system undoubtedly the finest 
steering system, functionally, of any on either side 
in the late war. The German Tiger and Panther 
tanks, and the latest enemy developments at the 
time of the collapse, employed a controlled differential 
system substantially equivalent kinematically to 
the double differential system illustrated in the 
paper, but, like so much German design, in a much 
more complex form. In view of all that had been 
said about German tanks, it was but fair to point 
out that the reliability of the Tiger and Panther 
transmissions was far below that eventually achieved 
in this country. 

An interesting point about the Tiger steering was 
that two radii of turn were provided by having 
alternative ratios in the steering shunt drive, either 
of which was selectively coupled in the drive to the 
balance shaft. Either those clutches overlapped, 
with consequent destructive tendencies, or there 
was a time lag between one releasing and the other 
coming into operation, during which the drive to 
the tracks was*freed and reverse steering could 
occur. In any case, the straightening up of the 
vehicle during that time felt like reverse steering 
and was disconcerting and unsatisfactory. The 
original experimental gearbox also had two radii of 
turn, but the use of a free wheel overcame the 
discontinuity. Moreover, multi-geared steering of 


deal with these papers and the discussions on them | tion of the internal kinematics of multiple-differen- | the type of the author’s Fig. 6, if not positively 
in later issues of ENGINEERING ; in the meantime, it | tial mechanisms—an extremely complicated and | infinitely variable, had the drawback that one gear 
may be said that the first emphasised the relative | boring subject—and the transition of the design | difference (assumed in strict geometric progression) 


weakness of the Empire navies at the outbreak of 
war due to financial stringency and the restrictions 


imposed by international treaties which had been in to his knowledge, to be found in any technical | 


force for a number of years. Full tables of the differ- 
ent classes of ships were presented. The second 


paper was accompanied by a number of lantern | second reason for writing the paper was somewhat | 
slides showing damage suffered by vessels of various | different. He had observed a great deal of engineer- | 


types during the war, and gave a clear and detailed 
account of the facilities for repair. 

The reading and discussion of the papers termin- 
ated the meeting. The annual dinner was held in the 
evening at the Connaught Rooms. The chair was 
occupied by the President, Admiral of the Fleet The 
Right Hon. Lord Chatfield, who proposed the toast of 
* Our Guests.’’ Lord Chatfield welcomed among 
them His Excellency the Norwegiau Ambassador, 
Monsieur E. A. Colban, and His Excellency the 
French Ambassador, M. Rene Massigli, and expressed 
regret that His Excellency the Ambassador for the 
U.S.S.R., M. Feodor Gusef, had been unable to be 
present. The City of London was represented by the 
Right Hon. the Lord Mayor, Sir Charles Davis, D.L., 
and the Board of Admiralty by Vice-Admiral Sir 
A. J. Power, K.C.B., C.V.O., Second Sea Lord and 
Chief of Naval Personnel, by Rear-Admiral Sir T. H. 
Troubridge, C.B., D.S.O., Fifth Sea Lord and Chief 
of Naval Aircraft Equipment, and by Sir Henry V. 
Markham, K.C.B., M.C., Permanent Secretary of 
the Admiralty. Among the representatives of 
foreign navies were Rear-Admiral Spenser Lewis, 
U.S.N., and Lieutenant J. K. Lunde, Royal Nor- 
wegian Navy. The toast was responded to by His 
Excellency the Norwegian Ambassador, in an 
excellent speech acknowledging the services ren- 
dered to his country by H.M. Navy, and indirectly, 
by the Institution. The only other toast was that 
of ‘* The Institution of Naval Architects,” which was 
proposed by Sir Henry V. Markham, who remarked 
that the engineering staff of H.M. Navy had ex- 
pressed, for many years, admiration of the sterling 
work of the Institution. The toast was responded 
to by Sir Stanley V. Goodall. 

(To be continued.) 





BRIDGWATER ORDNANCE Factory.—The Minister of 
Supply stated in the House of Commons on April 1 that 
the Royal Ordnance Factory at Bridgwater would be 
permanently retained for Service requirements. 


| from a purely technical conception to the finished 
| article. The subject matter of the paper was not, 


‘literature generally available, and on that ground 
‘alone he thought the paper was justified. His 


| ing development proceeding, in a somewhat leisurely 
| fashion, by a process of rather slow evolution. That 
was perhaps the most valuable form of development, 
but it took a long time, and it was rarely possible to 
| see the whole picture of the development from start 
|to finish. It also happened that many engineering 
developments were achieved and put into practice 
without much fundamental study or much applica- 
tion of first principles ; the results came first. The 
behaviour of the machine was observed, and when 
it gave trouble a little mathematical analysis was 
undertaken and the theoretical background was 
| then built up. The procedure had been reversed in 
the case of the tank transmission dealt with in the 
paper, and the theoretical background had been the 
first thing to receive attention. Although the steer- 
ing of a tracklaying vehicle was no new problem and 
had been the subject of many solutions, many of 
those solutions had left much to be desired. The 
paper indicated how, by some simple experiments, 
the first question which was asked had been 
answered, namely, ‘‘ What are the forces to which a 
tank steering mechanism can be subjected ?’’ The 
results of a piece of work using an apparatus costing 
about five shillings had been somewhat startling, 
and had fully confirmed the reasons why certain 
earlier solutions had given a great deal of trouble. 
The facilities for experimental work had been rather 
limited. Sprocket torque meters had been non- 
existent, and it had been extremely difficult to 
obtain any technical data at all. By putting to- 
gether a rather simple piece of theoretical treatment 
and a very scanty selection of data observed in field 
trials, a transmission had been finally evolved 
which ultimately worked, and the results in running 
had confirmed the reasonableness of the original 
analysis and assumptions. 

The discussion was opened by Lieut.-Colonel 
Ewen McEwen, R.E.M.E., who spoke as one of 
the few who had been connected with the whole of 
the evolution of the author’s ingenious tank trans- 











yielded the same radius of turn whether the com- 
bination was eighth and seventh or second and first. 
Additionally, although progressively tighter turns 
could be obtained from the eighth gear by changing 
down one, two or more gears on the inner drive, 
that feature was not available in second gear, while 
in first gear there was no steering at all, unless a 
skid brake was provided. The slewing forces and 
radii of turn calculated by the methods given in 
the paper were not just theoretical numbers; the 
actual radius of turn obtained agreed closely with 
that predicted. It had been found in practice that 
the error due to neglecting directional variation in 
adhesion was negligible. The reason appeared to 
be that, although spuds were provided on the 
tracks to increase the longitudinal adhesion, the 
transverse adhesion was increased when there was 
any sinkage, due to the long length of the track 
presented to the ground and also due to the pile-up 
effect caused by the considerable distance skidded 
by the end links. In practice, tight turns tended to 
cause so much disturbance of the ground, on any- 
thing except hard surfaces like concrete, that the 
radius of turn was larger than that predicted from 
the theory. In the case of large-radius turns, which 
were usually carried out at considerably higher 
speeds, the effect of centrifugal force more than 
neutralised the effect of greater longitudinal adhe- 
sion. The only place where radii of turn slightly 
smaller than those calculated were obtained was on 
terrain where the spuds sank into the ground but 
the soles of the tracks did not, and a turn was made 
at a relatively low speed. In those circumstances 
there was a tendency to suppress the longitudinal 
skidding and to produce a radius of turn larger 
than that calculated on the assumption that the 
instantaneous centre coincided with the centre of 
the track and smaller than that calculated by the 
theoretical method outlined in the paper, and 
approaching more closely to the latter. There was 
a considerable variation in the adhesion coefficient 
determined experimentally, which ranged between 
0-365 and 0-396. Very large radii of turn could 
be obtained with much lower slewing forces than 
those predicted from the theory. Nevertheless, it 
was his general experience that the force required 
to maintain a constant radius of turn approximated 
very closely to that calculated from the theory, 
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subject to two first, that very large 
radii of turn, similar to the free turn obtainable 
with the clutch-brake steering, could be obtained 
with much lower slewing forces, and, secondly, 
that very tight turns required a gradually increasing 
slewing force as the amount of earth piled up at the 
side of the track. 

Lieutenant-Colonel W. J. K. Viney, R.E.M.E., 
agreed with Colonel McEwen that the Merritt-Brown 
gearbox was at present the finest gearbox which 
had been developed in any tank, but he considered 
that it had one big drawback, namely, the reverse 
gear. There was only one very low reverse gear in 
it, and, until that difficulty was overcome, there 
would still be a long way to go before the perfect 
gearbox was found. The author had said that the 
simple differential was the worst possible arrange- 
ment for driving tank tracks ; he would point out, 
however, that the simple differential was very 
extensively used on all light carriers, and he would 
like to have the author’s opinion as to the stage at 
which the simple differential was no longer worth 
using. 

Mr. A. Gordon Wilson observed that tank trans- 
missions comprised two essential and different 
functions, namely, steering and gear-changing ; on 
the latter function, he felt that some amplification 
would be helpful. On first driving a Cromwell tank 
he had been, impressed by two features of the 
transmission; the tank steered very well, which 
he had expected, and speed changing was very 
easy, which he had not expected. He asked whether, 
as a result of experience, the author could indicate 
the limit of horse-power and/or weight, and/or 
power/weight ratio, to which it was going to be 
possible to apply a normal friction clutch and sliding 
gears. For his own part, he viewed with appre- 
hension the decision to standardise on sliding gears 
for tanks with the Meteor engine; he agreed with 
the American policy of developing easy-change 
transmissions, however unorthodox, since he could 
not envisage a driver being able to manipulate a 
manual gear-change with over 600 h.p. and 35 tons 
of weight. The problem for the future was to find 
out how much more the power and weight could be 
increased without making the physical exertion of 
gear-changing too great. Without doubt, there 
would be supercharged engines and possibly gas 
turbines in future tanks, and transmissions would 
have to be developed accordingly. He could see 
no fundamental difficulty in applying the geared 
differential or, indeed, two-speed epicyclic steering, 
to much higher powers, and he took it that the 
author would agree with him on that point. Could 
the geared differential be adapted to other forms of 
gear-change device ? 

Broadly, the alternatives seemed to be electric, 
hydro-kinetic, hydrostatic and epicyclic. The first 
three could be infinitely variable so far as torque 
ratio was concerned, and the last would have to be 
a stepped gear. There was, of course, the possi- 
bility of having a spur gear with synchronised 
change, but, with a very high-speed prime mover, 
he doubted whether that would afford as good:a 
chance of success. The combination of a torque 
converter and a geared differential might offer an 
interesting possibility, since, if one member of the 
differential were coupled to the engine shaft and 
the other to the converter output shaft, graded 
turns could be achieved by opening and closing the 
throttle. There were so many possibilities that he 

that the author should give a further 
paper, on the gear-changing side of tank trans- 
mission. 

Dr. W. Steeds said that, in the latter part of 1939, 
he had written down the equations of motion for a 
tank turning at a steady speed, taking into account 
centrifugal force and longitudinal resistance. In 
those conditions, the centre of turn no longer lay 
on the transverse centre line of the track ground 
contact, but at a point some distance ahead of that, 
and the centrifugal force then had a longitudinal 
component which became of importance in turns of 
small radii. Later on, he had been able to solve 
the equations under a very large number of different 
conditions. The results had been plotted in a series 
of graphs to show the effect of height of centre of 
gravity, longitudinal position of centre of gravity, 
track centre distance, and length of track on ground, 





coefficient of adhesion (the transverse and longi- 
tudinal coefficients had different values) and, of 
course, speed and radius of turn. A graph of the 
variation of the track forces showed that, at the 
higher radii, all the forces converged to a limit, 
but at the lower radii they varied very much. 
Some curious results emerged. It was possible, for 
example, to have two turns of the same radius with 
different values of track forces, and, of course, 
different ratios of sprocket speed. There was an 
interesting difference between geared steering and 
the Merritt-Brown system in regard to the power 
losses when the steering brakes slipped. If the two 
systems were designed to give the same ratio of 
sprocket speeds (and therefore the same radius of 
turn) when the brakes did not slip, and then the 
brakes were allowed to slip so as to give a larger 
radius of turn, the power loss in the Merritt-Brown 
system (in the case quoted by the author) was some 
8 per cent. greater than the power loss in the geared 
system. That point might be of some significance 
when one considered the large number of small 
steering movements that had to be made when a 
tank ran along a cambered road. He had hoped 
that Mr. Gordon Wilson would say something about 
the transmission which Major Wilson designed as 
long ago as 1928, and which he thought was of 
considerable interest. In this, the main drive went 
through the gearbox to a simple reverse gear to 
the main shaft, which had the annuli of the main 
epicyclics at the ends. The planet carriers were 
coupled up with the sprockets, and the suns were 
driven through three-speed gear from a separate 
gearing drive at the front, under the gearbox. 
Under straight-ahead conditions, the shaft merely 
formed a balance shaft between the two epicyclics 
and balanced the torques. That system provided 
three radii of turn for each main gear. In his 
opinion, the author’s great achievement, apart 
from his pioneer work on the theory of tank steering, 
was that he had produced ,a steering mechanism 
which gave results equal to those of other systems 
and which was constructionally simpler and there- 
fore easier to manufacture. At the present time, 
ease of manufacture was a most important factor. 

Major Walter C. Wilson, C.M.G., congratulated 
the author on having described so clearly the 
steering problem dealt with in the paper. The 
problem was to reverse a tank and still keep the 
direction and movement the same, and it had been 
very difficult indeed to get that appreciated. He 
thought that the first regenerative machine had been 
built in 1926, the old 16-ton machine, and it had 
two change-speed gears, one on each track. That 
machine had been extremely successful, mainly 
because the control mechanism was so successful. 
Both the boxes were epicyclic boxes, and the change 
of speed as well as the steering was done without 
releasing the drive. There was a gradual change 
from one gear to another without any free step 
between, which made both steering and speed 
changing so remarkably good that, for a long time, 
this tank was used as the show machine. Although 
its performance was so much better than that of its 
sister machine, however, it was always a moot point 
whether this was due to the change-speed gear or 
to the steering, and the controversy on that point 
had continued for many years. The difficulty of 
steering went on for a very long time, and there 
was always a difference of opinion as to how much 
radius of turn was necessary and on various other 
points. Just before the war, another machine had 
been produced, frankly experimental, with a view 
to ascertaining what radius of turn was really 
necessary ; some people thought there ought to be 
a very big step and others that quite a small 
difference of track skid—in other words, a large 
radius of turn—would be the most effective. He 
did not think that any real decision had been 
reached on the point. 


With regard to the author’s statement that his 
triple-differential mechanism had been applied to 
the majority of British tanks built since 1940, he 
should have added that it had been applied to all 
British tanks built since 1943 or 1944; it was in 
1943 or 1944, he believed, that the author’s box, 
which had proved so successful, had become of 
serious military value. 





he thought, the author had not brought out sup. 
ciently, namely, the difference between the two 
methods of steering : the differential and the clutch. 
and-brake. The author’s mechanism was a develop. 
ment of the controlled differential, in which one 
started from the differential arid built up to a 
definite radius of turn. If that radius of turn was 
large, no matter which system was adopted, as soon 
as the brake slip was nil and the radius of turn wag 
established, there was no difference of efficiency. 
except that in the differential system the same gear 
ratio was maintained. In the development of the 
clutch-and-brake system, however, one went on to 
a lower gear, but with the difference that, before 
any negative torque was obtained with the con. 
trolled differential, it was necessary to slip the 
brake under a very considerable load. Thus there 
were extra wear and loss of power, before the turn 
began or when one turn was being made of much 
larger radius than that given by the gear ratio. 
There was one other point, namely, that, with 
any differential arrangement, when the tank was 
not being steered, it was differentially driven. So 
far as he knew, in the last war no circumstances had 
occurred in which that was a drawback, but in the 
1914-18 war, when working in the Flanders mud, 
it had been absolutely essential to have some 
method of locking the differential. The conditions 
of slip in Flanders mud had been such that, unless 
the differential were locked, the tank skidded in 
the most appalling way under turn. Without some 
extra arrangement to lock the differential in any 
differential steering, when the tank was not being 
steered there was really a balance torque between 
the tracks, not an equal speed. He thought that, 
in Flanders mud, that would have been a very 
great drawback; at any rate, it had been in the 
old type of tanks. There was a considerable advan- 
tage in the author’s scheme, in that, as a lower 
gear was engaged, so the radius of turn was reduced. 
Lieutenant-Colonel Philip H. Johnson, C.B.E., 
D.S.0O., thought it rather remarkable that the 
criticisms and information which he had received 
with regard to the Churchill tank from the people 
who were qualified to express an opinion on the 
subject, namely, the testers and the men who were 
using it in the field, made no reference whatsoever 
to the transmission. Almost everything else about 
the tank was the subject of uncomplimentary 
remarks in one way or another ; indeed, there was 
hardly a feature of it which was not violently 
criticised by someone. He therefore referred again 
to friends who had had ample opportunity to find 
out all about the Churchill as it then was, under test 
and also in the field, but he had the greatest difii- 
culty in getting any information from them about 
the transmission, although they had much to say 
about everything else. One of them, on a direct 
question being put to him, frankly confessed that 
one hardly knew that the tank had a transmission 
at all. He thought that was the greatest compli- 
ment that could possibly be paid to the author. 
The usual reply to the question as to how the tank 
behaved in steering was that it did everything it was 
asked to do. He suggested to the author that he 
should go very carefully into the question of putting 
all the information that he had gained, and all the 
work that he had done on very powerful, high-speed 
and heavy tanks, into practice on the basis of com- 
paratively slow-speed, very light and low-powered 
track-laying machines for agricultural and industrial 


those machines the results of all the work that he 
had done on tank transmission, he would probably 
find that he was ten or perhaps twenty years in 
advance of the times. 


(To be continued.) 





DtrREcCT-CURRENT MOTORS AND GENERATORS.—-We 
have received from Messrs. Ele¢tro-Dynamic Construc- 
tion Company, Limited, St. Mary Cray, Kent, a copy of 
their latest catalogue, dealing with direct-current motors 
and generators. Motors of the enclosed-ventilated type 
are available for capacities between 0-25 h.p. and 
100 h.p., with shunt or compound characteristics, and 
of the frame-cooled totally-enclosed pattern between 
2 h.p. and 30 h.p. The generators range in size from 
0:2 kW to 75 kW for voltages between 24 volts and 250 





There was one point on the technical side which. 


volts. 


purposes. He thought that, if the author put into 
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BAR AND TUBE STRAIGHTENING MACHINE. 


MESSRS. THE BRONX ENGINEERING COMPANY, LIMITED, LYE, NEAR STOURBRIDGE. 














BAR AND TUBE STRAIGHTENING 
MACHINE. 


Tae bar and tube straightening machine shown in 
the above illustration incorporates, at least in the drive 
of the rolls, considerable differences from what are 
commonly known as bar-reeling machines. It is de- 
signed and manufactured by Messrs. The Bronx Engi- 
neering Company, Limited, Lye, near Stourbridge, and 
is made in a number of sizes for dealing with bars rang- 
ing from ¥ in. to 6 in. in diameter. The particular 
machine illustrated is for straightening bars 3 in. in 
diameter. The reeling or straightening operation is 
performed by passing the bar between a pair of rolls 
which have a concave or “* waisted’ axial contour, the 
axes of the rolls not being parallel in the horizontal 
plane but crossing one another at a small angle. The 
result of this arrangement is that the bar is, not 
only passed between the rolls in the direction of its 
axis but is rotated round that axis in its passage, so 
that precise parallelism is ensured. Though it may 
appear in the illustration that the rolls are horizontal, 
this effect is optical only, and is due to the taper of that 
part of one of the rolls which is visible being opposed to 
the axial tilt. The rolls are really axial with the 
driving shafts, which are set at an angle. Each roll is 
separately driven, through a reducing gearbox, by 
an individual motor. The function of the universal 
couplings and shaft between the rolls and the gearboxes 
is to permit the rolls to be separated or moved closer 
together in the horizontal plane ; there is no vertical 
displacement. 

The rolls, which are of chilled cast iron, are carried 
in heavy bearings mounted in blocks capable of lateral 
adjustment in the side housings. The blocks are of 
steel and are traversed by heavy screws working in 
bronze nuts and actuated by worm gear, the worms 
being rotated simultaneously by a common shaft 
provided with a handwheel. Each roll is, of course, 
independently travegped in the housing. The arrange- 
ment of the driving and motors will be evident 
from the illustration. Since the driving shaft is 
displaced from a straight line in the horizontal plane 
only, the transmission is almost entirely free from 
cyclic speed variation. Moreover, as both rolls are 
independently driven, there are none of the stresses 
set up when a geared drive from a single motor is 
used. These stresses are set up in the gears, beari 
and couplings by the differential action of the bar as it 
meets with different diameters of the rolls. The 
independent motors adjust themselves in speed to meet 
any conditions arising in rolling. The working 
are, therefore, free from excessive stresses. The 
machine is stated to be exceptionally quiet in operation. 

With the exception of the roll housings, which are 
of cast iron in the smaller sizes of machine and of cast 
steel in the larger ones, the machine is constructed of 
welded fabricated steel. For handling bright-drawn 
materials, the machine is provided with an oil bath 
which can be fitted with a.circulating pump to keep a 
stream of oil flowing over the rolls. When black bars 
are to be handled, particularly when the machine is 
used for hot reeling in steelworks, it is convenient to 
set it over a pit constructed for the reception and ready 
removal of scale. The design of the main bed-plate 
enables it to be installed over this pit, while for hot 
reeling the machine can be set at the floor level and 
suitable inlet and outlet tables can be incorporated 
so that it forms a self-contained unit. All the working 
parts are enclosed, so that nothing can be damaged by 
scale should the machine be placed below the floor level. 





Lubrication requires the minimum attention. 





RECENT LOCOMOTIVES OF 
UNUSUAL DESIGN. 


Tue notes given below on recent locomotives of un- 
usual design have been obtained from an article 
published in the February issue of Mechanical Engineer- 
ing, the organ of the American Society of Mechanical 
Engineers. A locomotive built in Russia for the Soviet 
State Railways has the exceptional 4-14-4 wheel arrange- 
ment, there being seven coupled axles in a rigid 
frame, though the coupling rods have laterally-flexible 
joints. The locomotive wheelbase is 56 ft. 10 in., 
and the overall length, including the tender, is 
110 ft. 8in. The driving wheels are 5 ft. 3 in. in dia- 
meter and the gauge is 5 ft. In spite of the large 
number of coupled axles, there are only two cylinders, 
which are of 294 in. bore by 31j in. stroke. The total 
heating surface, including the superheater, is 6,673 
sq. ft., the grate area 129 sq. ft., and the boiler pressure 
242 lb. per square inch. The locomotive is intended 
for goods service, and the tender, on 12 wheels, carries 
11,526 U.S. galls. of water and 234 metric tons of coal. 
Another unusual Russian locomotive is a 2-8-2 com- 
bined steam and Diesel engine built by the Voroshilov- 
grad Locomotive Works. The Diesel engine is directly- 
coupled to the axles, but as this arrangement would 
result in starting and acceleration difficulties, the steam 
engine, which is also directly-coupled, is used alone for 
speeds up to about 25 m.p.h. At this speed, the Diesel 
engine is brought into action, not to drive the locomo- 
tive exclusively but to function in the manner of a 
booster. This logomotive has been built for experi- 
mental purposes. 

In the field of steam-turbine driven locomotives, 
the 6-8-6 engine, built by Messrs. Baldwin-Westing- 
house for the Pennsylvania Railroad, is of interest. 
The* wheel arrangement is unusual, the two bogies 
having three axles each. The total engine wheelbase 
is 53 ft., and the wheelbase, including the tender, is 
108 ft. The gauge is standard and the driving wheels 
5 ft. 8 in. in diameter. The four driving wheels, of 
course, are coupled, the two middle axles being driven 
through double-reduction gears by a single high-speed 
pinion, the shaft of which is directly driven at one end 
by the forward turbine and at the other, through 
further reduction gear, by the reverse turbine. The 
forward turbine has a speed of about 9,000 r.p.m. 
when the locomotive is running at 100 m.p.h. The 
reverse turbine has a speed of about 8,300 r.p.m. when 
the locomotive is running at the maximum reverse 
speed of 22 m.p.h. The transmission unit is mounted 
on the two geared axles, and the pinion shaft lies parallel 
to the axles. The boiler is of conventional type with 
a total heating surface of 7,042 sq. ft., including super- 
heater, and a grate area of 120sq. ft. The boiler output 
is given as 95,000 lb. of steam per hour at a pressure of 
310 Ib. per square inch, or 285 Ib. per square inch, and 
750 deg. F., at the turbine nozzles ; bituminous coal is 
used. The steam consumption, at speeds between 
70 m.p.h. and 75 m.p.h., has been recorded as 14-6 Ib. 
per drawbar horse-power hour. At 70 m.p.h., the 
forward turbine develops 6,550 h.p. at the rail. 

A 4-8-4 locomotive built in the shops of the South 
Australian Railway has a number of interesting fea- 
tures. One of these is that, although the engine has 
been built for a 5-ft. 3-in. gauge, it is designed so that 
it can be converted to the standard 4-ft. 8}-in. gauge, 
should the Australian gauge be'standardised ultimately. 
The engine is the first Australian locomotive to be 
equipped throughout with roller journal bearings. 
Welding is largely employed, no rivets being used in 





the firebox, which has syphons. The tender truck 
frames, the tender underframe and body, and the 
locomotive cylinder assembly, are all welded. There 
are two cylinders, 20} in. bore by 28 in. stroke, The 
boiler has a total heating surface, including the super- 
heater, of 3,105 sq. ft., and a grate area of 45 sq. ft. ; 
the boiler pressure is 215 lb. per square irch. 

An interesting feature of a 4-4-6-4 locomotive for 
the Pennsylvania Railroad is a device for the auto- 
matic correction of slipping of the driving wheels. 
As will be evident from the wheel arrangement, there 
are two sets of drivers, the leading set of four being 
driven by two cylinders of 193 in. bore by 28 in. stroke, 
and the following set of six being driven by two 
cylinders of 233 in. bore by 29 in. stroke. There are 
thus virtually two engines. Should either set of drivers 
start to slip, the steam supply to the cylinders of that 
set is reduced until the wheels slow down to the speed 
of the other set which is not slipping, and when the 
speeds are equal full power is restored. The device 
consists, briefly, of butterfly valves in each of the main 
steam pipes, the valves being controlled by a differen- 
tial electric switch which is actuated by small friction 
wheels running on the treads of one wheel of each 
group of drivers. The nominal cylinder horse-power 
is 7,976, and the maximum permissible speed is 80 m.p.h. 
The heating surface, including the superheater, is 
9,655 sq. ft., and the grate. area is 121-7 sq. ft. The 
engine is of standard gauge and all the driving wheels 
are 5 ft. 9 in. in diameter. 

A 2-10-0 locomotive, of which a number were 
recovered in Germany at the close of the war, has an 
air-cooled condenser. The description officially re- 
leased is not very detailed, but it would appear that the 
exhaust nozzle is not open but is continued by a large 
pipe on one side of the engine to the tender, an “* induced 
draught’ turbine-driven fan being inserted in the 
pipe in the smokebox. The exhaust steam from the 
engines, and auxiliaries such as feed pumps and air 
pumps, is all passed through a turbine driving a fan 
vhich. directs a stream of air over a pair of radiators 
in which the steam leaving the fan turbine is con- 
densed. The water of condensation is collected in 
reservoirs and passed through oil separators. It is 
stated that this arrangement permits runs of between 
600 and 700 miles to be made without make-up feed 
having to be supplied, and that it has reduced firebox 
and tube difficulties to a minimum. In some electric 
locomotives under construction for the Virginian Rail- 
way, for use in heavy coal-haulage traffic over the 
Allegheny Mountains, the whole weight of 500 tons 
is taken on 16 driving axles, and the continuous rail 
power rating is 6,800 h.p. Single-phase, 25-cycle cur- 
rent is supplied to the locomotive at 11,000 volts by 
pantograph collectors. Diesel-electric locomotives are 
increasing in power, an. instance being a three-unit 
engine built in the United States and developing a total 
of 6,000 h.p. from three 10-cylinder engines. 





REINFORCED-CONCRETE POLES FOR TRANSMISSION 
LinEs.—In a written answer in the House of Commons 
on Tuesday, April 2, the Minister of Fuel and Power (the 
Rt. Hon. E. Shinwell, M.P.) said that, though reinforced- 
concrete poles were technically suitable for 11-kV over- 
head lines, they cost more than timber poles and were 
more expensive to install. Their use would therefore 
seriously increase the cost of electricity in rural areas. 
For that reason, he would not be justified in adopting the 
suggestion that their use should be encouraged, unless 
the cost of employing them could be considerably 
reduced. . 
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LABOUR NOTES. 


Ar a conference in London on Wednesday, last week, 
the Engineering and Allied Employers National Federa- 
tion replied to the claims of the National Engineering 
Joint Trades Movement on the subjects of wages and 
certain conditions of employment. The claims, it will 
be , were: an increase of 20s. per week on the 
base rate of adult time-workers and piece-workers with 

roportionate adyances to apprentices, youths and 
ys ; reduction of working ae to 40 per week ; 
increased holidays with pay; and a guaranteed week. 
After a long discussion, as briefly mentioned on page 
332, ante, an official communication issued at the close 
of the conference stated that it had been agreed to 
increase the war bonus of adult employees by 6s. a 
week ; to pay for six statutory or special holidays in 
addition to the present annual holidays with pay ; and 
to establish a guaranteed week of 34 hours to take 
=< when the Essential Work Order is withdrawn on 

ay 4. 





A joint sub-committee was set up to examine the 
proposal for a 40-hour working week—which is, of 
course, in a sense, a general trade-union demand. This 
sub-committee, it is understood, will also consider the 
question of a new wage structure for the engineering 
industry. The Amalgamated Engineering Union have 
the instructions of their National Committee to press 
for a new wage structure, but the idea now, apparently, 
has the backing of the whole National Engineering 
Joint Trades Movement. { 


As a result of an agreement reached in London on 
April 9, men in the shipbuilding and ship-repairing 
industries are to receive a weekly addition of 6s. to 
their war bonus. Proportionate advances will be paid 
to women and juveniles. It was also agreed to pay for 
six public or other special holidays. 


It is officially estim#ted that about 1,584,000 workers 
obtained wage increases, totalling 710,000/. a week in 
the first two months of the current year. No less than 
463,0001. was received by .810,000 building-trade and 
civil-engineering workers. According to the Ministry 
of Labour and National Service, the average increase in 
weekly full-time rates of wages between the beginning 
of September, 1939, and the end of February this year 
in all industries (including agriculture) was just under 
58 per cent. 


A guaranteed week of 36 hours is to come into 
operation in the hosiery industry on May 15, when 
that industry is withdrawn from the scope of the 
Essential Work Order. In a draft’agreement between 
the unions and the employers it is also proposed to 
introduce a working week of five days and 45 hours 
where single and double shifts are worked between 
6 a.m. and midnight, and an average of 42 hours where 
the three-shift system is worked. 


The Joint Industrial Council for the Chemical 
Industry have agreed to increase men’s wages by 2d. 
an hour as from March 15, with corresponding advances 
to women and young people. The rates of employees 
of Imperial Chemical Industries, Limited, are not 
affected by the changes ; they were recently the subject 
of a separate agreement. The unions concerned are the 
Transport and General Workers, the General and 
Municipal Workers, and the Distributive and Allied 
Workers. 


The Catering Wages Commission in a report to the 
Ministry of Labour and National Service recommends 
an extension of the scope of the various wages boards 
to cover workers employed by local authorities in 
industrial and staff canteens, and in catering establish- 
ments serving the general public, such as British and 
civic restaurants, municipal cafés and the like. The 
London County Council, the National Joint Industrial 
Council for Local Authorities Non-Trading Services 
(manual workers), England and Wales, the National 
Joint Industrial Councils for Local Authority Services 
(Scotland), and the Urban District Council’s Associa- 
tion, oppose the recommendations on the ground that 
workers employed in local authority catering are 
already covered, so far as wages are concerned, by 
existing machinery. The Commission sees no more 
reason for excluding local authority industrial and staff 
canteeens than those serving, for example, the gas 
industry. Central catering establishments run by local 
councils which prepare meals for schools are excluded 
from the recommendations. 


Figures given in the Board of Trade Journal relating 
to output and employment in the cotton trade show 
that the labour force continued to grow in February, 
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although the numbers placed in the industry again 
indicated a downward trend, The average number of 
employees on the spinners’ books rose by 2,100 to 
88,290, and the average number actually at work by 
3,700 to 77,340. As a result of the increased labour 
force, the number of spindles running in February 
was the highest for-a long time, and above the average 
for 1943. Yarn output was adversely affected in the 
final week by a strike of piecers ; even so, the average 
rate for the month was nearly 1,000,000‘ lb. higher 
than in January, though it did not quite regain the 
November level. Cloth output rose by about 15 per 
cent. compared with January for both cotton and 
rayon. The rayon figure was equal to that for October 
—the best month in Sines eave cotton was 
2 per cent. below that level. 


According to the annual report of the Unemploy- 
ment Insurance Statutory Committee, the unemploy- 
ment benefit paid last year amounted to 8,262, —_— 
an increase of 5,373,0001. compared with 1944. The 
large increase in benefit is stated to have been mainly 
due to increased unemployment in the later months of 
the year and to higher rates of benefit begun in 1944. 
Receipts of the Unemployment Fund last year were 
79,434,1341., of which all but 7,137,116/. represented 
insurance contributions by employers, employed per- 
sons, and the State. The expenditure, including 
benefits, was 11,933,537/. The net balance of the fund 
at the end of last year was 362,513,6521. 


Discussing the possibility of an increase of unem- 
ployment in the next year or two, the Committee state 
that there is no good reason to suppose that the oversea 
demand for British goods will be steadier, and less liable 
to large fluctuations, under the international trading 
conditions of the future. There was a danger that 
future world depressions of a given severity might 
give rise to a larger increase of unemployment in Great 
Britain than previously. But against that adverse 








influence might be set various favourable possibilities, 
the first of which was that the home demand might 
remain strong after a set-back in exports and that 
there might be no recurrence of large-scale unemploy- 
ment in the coalfields. 


The proposal to amalgamate the various engineering 
trade unions was again discussed at a meeting in 
Manchester last week. Mr. Jack Tanner, President of 
the Amalgamated Engineering Union, presided, Mr. W. 
P. Allen, of the Trades Union Congress General Council, 
was present, and the union representatives are under- 
stood to have included executive members of the 
engineers, the electricians, the foundry workers, the 
patternmakers, the vehicle builders, the constructional 
engineers, and the draughtsmen. The progress of the 
negotiations to date was reported, and it was stated 
that within the next six months several of the unions 
concerned would discuss the question at their annual 
conferences. It was decided, therefore, to adjourn the 
meeting until a date in November. 


Addressing a production conference at Bristol last 
week, Mr. Arthur Greenwood, Lord Privy Seal, said 
that the desire of the trade-union movement for a 
shorter working week commanded the Government’s 
sympathy as an ultimate objective. What was re- 
quired above all, however, was a period of stability 
in industry to enable it to get back to a full peace-time 
economy. In order to maintain the stability of prices 
and the cost of living, the Government was paying 
subsidies totalling over 300,000,0001, a year. By the 
end of the current year there would be about 5,250,000 
more. workers available—sufficient to restore employ- 
ment on civilian needs to the 1939 position and provide 
some increase over the pre-war export level. 


Now that the Trade Disputes and Trade Unions Act, 
1927, has been repealed—the repealing Bill was passed 
in the House of Commons by 349 votes to 182—it will 
be interesting to see how the rank and file use the 
“freedom”? now given to them, Several of their 
leaders have expressed the view that they will not 
mis-use it, and industry (including nationalised indus- 
try) hopes that their optimism is justified. Time, 
however, must be left to reveal the truth. 


The Ministry of Labour and National Service states 
that 304,000 working days were lost through industrial 
disputes in the first two months of this year compared 
with 164,000 in the corresponding period of 1945. This 
year there were 374 stoppages involving 85,700 workers ; 
the number of stoppages last year was 335, and they 
involved 59,100 workers. Coal-mining and engineering 
again accounted for most of the working days lost. 
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ENGINES AND ENGINEERS 
By C. C. Pounper. 
(Concluded from page 334.) 


In a paper delivered before the Institution in Feb; 
ary, 1945, the latest Harland and Wolff pro a 
Diesel engines were described. The evolution ome 
engines from the earliest Burmeister and Wain types j 
a long story of zeal and perseverance. A brief Outline 
will give something of an insight into tho pring; 
which guide the development of an important pp; 
mover over many years and will show how every for 
ward step suggests the next —. i 
. By the end of the Nineteenth Century, tho Marine 
reciprocating steam engine had reached the venith of 
development, after three-quarters of a century of 
progress. The engines of the period, as applied t, 
powerful passenger liners and especially to Warships 
were magnificent specimens of the engine-builier’s a, 
With the opening of the present century, there began 
a decade which must surely be the most notable in 
the annals of marine engineering. At its start, the 
steam turbine was beginning to receive serious Notice - 
before it closed, turbine machinery was being applied 
to the largest warships then building and to the mos 
outstanding passenger liners. The reciprocating steam 
engine, with corresponding rapidity, was declining to 
its nadir. Half-way through the decade, the earliest 
prototypes of the marine Diesel engine appeared, and 
at its end, many propulsion sets were under gon, 
struction. I can recall over a score of characteristic 
types. Of all these, only a fraction now survive 
It was clear, at that time, that the ultimate type 
would be a two-stroke double-acting engine ; but it 
was equally clear that the practicable choice Jay 
between the four-stroke single-acting and the two. 
stroke single-acting forms. 

One engine type, namely, the Burmeister and Wain 
quickly excelled all others. This was a four-stroke 
engine, heavy and generously proportioned. When 
contemporaneous designs are examined, the sound 
commercial sense shown by the men behind the Byr. 
meister and Wain design becomes apparent. By 
adhering to a well-proportioned sturdy four-stroke 
engine and resisting the lure of so-called advanced 
notions, a high degree of reliability was assured. The 
crankshaft, particularly, was stout and strong; thu 
it escaped the failures which afflicted so many engine 
of the period. The fuel consumption was 0-36 Ib. per 
brake horse-power hour. The shipowner’s two key 
requirements for a new engine were thus provided, 
namely, low fuel consumption and high reliability. 
The greater first cost was much mote than counter. 
balanced by the higher thermal efficiency obtained, in 
comparison with steam machinery. 

The first ocean-going vessel with Burmeister and 
Wain engines was the Selandia, of 2,500 indicated horse- 
power on two screws, con¥pleted in 1912. This ship 
was still in service in 1939. Prior to the Selandis, 
Messrs. Burmeister and Wain had had 15 years of 
experience with land Diesel engines. Their firt 
reversible engine was an eight-cylinder unit intended 
for a coaster. It was subjected to elaborate shop tests, 
but was never used on shipboard. One of its features 
was that, on reversal, the inlet valves became the 
exhaust valves, and vice versa. The engines of the 
Selandia followed, the first design, incidentally, being 
for trunk engines. 

About that time, the Burméister and Wain Oil 
Engine Company was established at Glasgow, on the 
engine shops site of the London and Glasgow Engin- 
eering Company—then recently acquired by Messrs. 
Harland and Wolff, Limited. Later, the Oil Engine 
Company was purchased by Messrs. Harland and Wolf, 
who also became the British Empire licensees of the 
Burmeister and Wain system. The first Diesel engine, 
completed in August, 1914, was for the Bandon, being 
quickly followed by two others, for the sister ships 
Pangan and Chumpon. These single-screw vessels of 
3,500 gross tons had been built in 1909 as steamers; 
their steam reciprocators were now replaced by six- 
cylinder Diesel engines, 670 mm. (26-38 in.) bore, 
1,000 mm. (39-37 in.) stroke, developing 1,300 shaft 
horse-power at 110 r.p.m. When I saw the ships 
20 years later, the engines were functioning excellently. 
In accordance with the Burmeister and Wain 
system, the air-inlet, gas-exhaust and fuel-inlet valve: 
were cam-operated through long-push-rods, the cam- 
shaft being driven from the crankshaft by a system of 
spur wheels and connecting rods. Plunger pumps, 
grouped on the engine front, delivered fuel to the 
cylinder fuel valves, where it was pulverised by air, 
at 60 atmospheres (850 Ib. per square inch), supplied 
from a three-stage compressor arranged at the forward 
end of the engine. Reversal was effected by swinging 





* Address to the Student Section of the North-East 
Coast Institution of Engineers and Shipbuilders, de- 
livered in Newcastle-on-Tyne, on March 30, 1946. 
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push-rod rollers clear of the cams, moving th® 
camshaft longitudinally by a scroll gear until the 
reverse set of cams came into line with the rollers, 
then swinging the push rods back on to the cams, 
The air for starting and reversing was provided by 
motor-driven two-stage compressors, and stored in 
reservoirs at 25 atmospheres (355 Ib. per square inch). 
The engines were enclosed and forced-lubricated—a 
feature that was criticised at the time. 

The cylinder covers, circular in shape, were each 
held down to the cylinder by eight long large studs. 
The ignition-pressure reaction was sustained by four 
Jong bolts, which extended ven Sa the cylinder 
flange to the bedplate underside, ving the cast-iron 


frame of tensile forces and obviating the heavy con- | thjs 


struction previously needed for land engines. The 

Daal Mery iron, ye had an ultimate 
tensile strength o' tons to 20 tons per square inch, 
was an important factor for success. At that time, 
9 tons per square inch was considered practice 
in this country. Similarly, the pri of heated 
moulds, to ensure the maximum amount of pearlitic 
iron, was used—years before patented processes on this 
basis appeared. Later, the cylindrical covers were 
superseded by square covers, in which the cooling was 
much more effective. The long tie-bolts were then 
continued from the bottom of the bedplate to the top 
of the cover, thus dispensing with cylinder-cover studs. 
This design doubled the life of cylinder covers. 

In a Diesel engine, the ratio of the initial to the 
mean cylinder pressure is much greater than in a 
steam engine; the acceleration forces are also more 
severe. The turning moment therefore fluctuates 
more and the ratio of bending to torsional forces is 
greater. The effect of all this was to alter crankshaft 
proportions, the crankpins and journal-pieces be- 
coming diametrically greater relative to their length. 
The earliest crankshafts were solid-forged, with cranks 
twisted under heat after a rough milling; but these 
gave place to the semi-built design in which crank-webs 
and pin were forged in one block, the excess material 
being cut away. The stroke-bore ratio was too low 
for the fully-built construction. Later, it reached and 
exceeded 2: 1, and the fully-built crankshaft—which is 
cheaper in first cost and is less liable to failure—becomes 
possible. Many Diesel-engine builders gave too light 
a shrink to their crankshafts and difficulties ensued. 
For steam engines, the shrinkage allowance had been 
1/750 to 1/1,000 of the pin diameter. In the Burmeister 
and Wain engine, 1/600 was standard, the figure which, 
in later years, was adopted by Lloyd’s. 

Another important matter concerned the cylinder 
centres. In steam engines, the cylinder spacing deter- 
mines the crank centres. The cylinders must be of a 
certain diameter ; slide valves and casings are reduced 
to a minimum consistent with permissible steam 
speeds, This done, there is more than enough space 
at the crankshaft for crank components, main bearings 
and eccentrics; but in Diesel engines the cylinder 
centres are determined by the crankshaft details, 
and so, from an early date, efforts have been directed 
towards the shortening of crankpins and main bearings. 

The Diesel engine, with its many units all exactly 
the same, also pointed the way to the use of jigs and 
other contrivances to assist manufacture. The need 
for interchangeability in erection and with replace 
parts was a powerful urge. To reduce costs, all parts 
were left rough, except where accuracy was needed ; 
then, however, the accuracy. exceeded steam-engine 
standards for, very early, systems of machining toler- 
ances were adopted. 

Problems in service were few and were chiefly 
confined to cylinder valves, piston-cooling gear and 
pistons. The built-up riveted seatings were trouble- 
some and led to the introduction of the stepped double- 
bottom—a change which, incidentally, reduced the hull 
vibration. Piston cooling by oil instead of water had 
two beneficial effects, namely, reduction of temperature 
gradient through the piston crown—leading to thicker, 
stronger sections—and avoidance of oil emulsification 
in the crankease, Later, salt-water circulation to 
cylinder jackets and covers was replaced by fresh-water 
cooling from a closed circuit. The additional capital 
cost was more than offset by the greater life of covers 
and jackets. 

_ The success of the early engines led to rapid expansion 
in Diesel propulsion. By 1920, twin-screw sets of 
eight cylinders 740 mm. (29-13 in.) bore, 1,150 mm. 
(45-28 in.) stroke, developing 4,500 shaft horse-power 
at 115 r.p.m., were being applied to ships of over 
9,000 tons gross. Some of these ships are still in 
service. Further to assist progress, H d and Wolff 
provided funds for the construction, in Copenhagen, 
of a single-cylinder double-acting four-stroke engine, 
developing 1,000 shaft horse-power at 125 r.p.m. This 
unit was running in 1923. At that time, 800 shaft 
horse-power was regarded by many engineers as the 
practicable limit. In 1926, the first of the Harland 
and Wolff double-acting four-stroke installations was 
completed. The engines were twin-screw, eight- 


cylinder sets 840 mm. (33-07 in.) bore, 1,500 mm- 
(59-06 in.) stroke, developing 14,500 shaft horse-power 
at 115 r.p.m. Numerous new features were embodied. 
One was the camshaft chain-drive, with adjustable 
spring-loaded jockey wheel on the slack side; another 
was the cast-iron oil-cooled sleeve encircling the piston 
rod. In service, piston rods and stuffing boxes were 
trouble-free, whereas competitive engines, with bare 
rods and water cooling, experienced serious difficulties. 

The bottom cylinder covers are worth mentioning. 
The valve housings and pistoyyrod opening necessarily 
made the design complicated. In such a casting there 
are two conflicting sets of conditions. First, the cover 
must sustain the heavy, fluctuating, internal pressure ; 


a these antagonistic requirements 
is a tricky problem. The peak of development with 
this engine was reached in 1930, with passenger 
liners of 27,000 tons propelled by twin-screw engines 
—- veloping 20,000 shaft horse-power. 
all of these the fuel was blast-injected. 
i ing, there were 
. The — 
and expensive, costly in upkeep, 
mechanical efficiency. It needed 
compressors, high-pressure air bottles, piping, ete. 


injection on the 2,300 shaft horse-power twin-screw 

ip Lautaro. A multi-pump arrangement was the 
outcome, at first applied to cross-channel vessels, then 
to larger engines and finally to a quadruple-screw 
passenger ship. Later, the system was standardised 
with a pump on each cylinder. With airless injection, 
the initial pressure was 40 atmospheres (570 Ib. per 
square inch) ; with blast injection, it had been 35 atmos- 
pheres (500 lb. per square inch). 

At about the same time, the supercharging of four- 
stroke engines came under examination, and in 1923 
the 4,500-shaft horse-power twin-screw ship Lochmonar, 
then two years old, was pressure-charged on the Biichi 
system. By this arrangement, heat energy from the 
exhaust gases was utilised in a turbo-blower to compress 
atmospheric air slightly and deliver it to the engine, 
effectively to scavenge the compression space, and to 
burn a greater weight of fuel. The mean pressure 
was increased, but not the cylinder temperature. The 
system was applicable to existing engines where the 
crankshaft and other parts were sturdy enough to 
withstand the increased loading. Later, a simpler, 
cheaper, and only slightly less economical pressure- 
induction system was developed, utilising the cylinder 
space below the piston as a direct-acting compressor, 
with especially large and light suction and delivery 
valves. By pressure-charging, 25 to 50 per cent. 
additional power was obtained from the same engine 
weight. The introduction of the exhaust-heat boiler 
assisted the general economy. The substitution of 
lagged steel exhaust pipes for water-cooled cast-iron, 


big Sagres 9. ge slp eyons costs. 

the chain-drive for was introduced, 
it evoked a considerable amount of opposition ; but 
as like success, -drives soon 


was eventually on a sound ; thicknesses 
were reduced, dovetails used and the correct 
mixture determined. ing and centrifugal 
fae io acc rr Vine bon 
; ousing 
contains more than a trace of ni or chromium, or 
over 0-8 per cent. of adhesion may fail. 


and numerous firms tried ones o as . pa 
of avoiding complete piston rep! ent. Many o 
the attempts em seh ote So far as Harland and 
Wolff are concerned, a fully satisfactory design was 
evolved and there must be thousands of pistons running 
to-day with screwed plugs. The important factors are 
the material, the od of screwing, and the safeguard 
against leaking threads. Copper washers are useless. 
At various times, experiments were made to burn 
heavy tar oils and boiler fuels, but not successfully ; 
the augmented wear and tear always negatived the 
monetary saving. The problem may yet be solved. 
People often ask me what were the underlying reasons 
for the success of the Burmeister and Wain engine. 
The answer, I think, lies in the combination of three 
factors. First, the design was superior; by how much, 
it is hard to say. Second, the active head of the firm 
was a keen, progressive shipowner and his close co- 
operation meant a great deal. Third, there was the 
greatly added strength of Harland and Wolff, first 





commercially and later technically 


After two decades of outstanding success, during 
which time great strides had been made in metallurgy 
and a vast wealth of manufacturing and operating 
experience had been gained, the four-stroke engine 
began to approach the limit of its possibilities. Further 
progress therefore implied a change to the two-stroke 
form. In 1929, Burmeister & Wain built the Amerika, 
propelled by a double-acting two-stroke engine having 
longitudinal scavenging. This arrangement ensured 
the thorough scouring of combustion gases from the 
cylinder, whereby a greater weight of fuel was burned 
and a higher mean pressure obtained than with cross- 
scavenge designs. The movement of scavenging air 
and combustion products was controlled by a piston 
valve in each cylinder cover, operated by side rods 
and bell-cranks from a chain-driven secondary shaft. 
The scavenging air in this vessel was supplied by inde- 
pendent blowers, but the standard arrangement was a 
chain-driven blower, in which suitable switch-over 
gear reversed the air passages with the reversal of the 
engine. The Australia Star, built in 1934, was the 
first Harland and Wolff ship to be propelled by this 
type of engine ; she had two six-cylinder sets 620 mm, 
(24-41 in.) bore, 1,400 mm. (55-12 in.) stroke, develop- 
ing 12,000 shaft horse-power at 98 r.p.m. Experience 
pointed the way to the next advance, namely, the sub- 
sitution of eccentrics for the layshaft, and many instal- 
lations varying in power from 4,000 shaft horse-power 
to 30,000 shaft horse-power were so fitted. 

Technical advances continued in the 1930’s. Crank- 
webs of important engines had always been forged steel, 
with bolted-on cast-iron balance weights. Later, rolled- 
steel slabs were used. Then, further to reduce cost, a 
form of cast-steel web was introduced, having a well- 
rounded contour and integrally-cast balance weights. 
More recently, semi-built crankshafts also have been 
made of cast steel; these should be superior to the 
forged block—which can be insufficiently worked to be 
really sound inside, after shaping. om from 
torsional vibration troubles has been characteristic. 
The importance of this matter was appreciated early, 
and accordingly the tribulations which overtook so many 
people were avoided. In some of the largest two-stroke 
double-acting engines, torsional dampers were fitted as 
a precaution ; but they were found to be unnecessary. 
Fore-and-aft vibration was observed on a ten-cylinder 
four-stroke tanker engine made by another licensee at a 
time when this mode of vibration was uns#spected. 
For cylinder covers and piston ends, chrome-molyb- 
denum cast steel superseded high-alloy chrome, the 
latter having a much lower heat transmission coefficient 
and being very sensitive to heat treatment. 

The custom of making bedplates in large pieces 
occasionally resulted in the loss of a casting. Accord- 
ingly, each cross-girder was cast separately and bolted to 
the longitudinal girders, the friction being an important 
factor in the assembly. Piston rings offer continuous 
scope for improvement for reducing wear and maintain- 
ing tightness ; the problems include the ring shape, gap 
form, method of approximating to uniform wall pressure, 
and the mixture to be used. Thus came into being the 
hammered ring, the compound ring, various forms of 
interlocked ends, and so on. . 

In 1937, in Belfast, the latest evolutionary step was 
taken when the piston valves were increased in dia- 
meter to that of the main cylinder ; cylinder covers and 
the vertical tie bolts were eliminated and the structure 
designed alternatively for fabricated steel and cast-iron. 
The engine in this latest form is the most compact 
marine Diesel engine yet made. Compared with Diesel 
machinery of 30 years ago, the decrease in specific 
weight is well over 75 per cent., with a very substantial 
decrease in required space. Relative to steam machin- 
ery of that time, the saving in weight and space of 
engines and bunkers is even more marked; also the 
fuel rate is only about one-third. - The Devis had the 
first Belfast engine, a unit developing 6,000 shaft horse- 
power; the latest vessel is the Empire Mercia, with 
16,000 shaft horse-power. In ships built and building, 
engines of the new type account for 150,000 shaft horse- 
power. It is likely, for reasons arising from labour 
trends, that the simple single-acting engine of the same 
type will be widely adopted. And so development con- 
timues, for the apotheosis of the Diesel engine is a long 
way off. 

I have only touched upon asingle example of marine 
engineering development. There are many others, and 
marine engineering is but one constituent fraction of 
mechanical engineering. Within the last few genera- 
tions, engineers have conferred innumerable benefits 
upon mankind and if every department of human 
activity succeeded in keeping pace with engineering 
progress, the life of the average man would be much 
improved; at least I think so. As I see it, human 
beings fall into two groups. One continually seeks 
stabilisation ; the other unceasingly reaches out to new 
things. What is needed is not.hat the engineer should 
stop inventing and advancing, but that those respon- 
sible for our economic and kindred systems should keep 

abreast of him. 
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DAMPING CAPACITY AND THE 
FATIGUE OF METALS.* 
By R. F. Hanstocx, Ph.D., and A. Murray. 


WHEN a material is subjected to alternating stresses 
above a certain magnitude and for a sufficiently long 
time, a condition is induced which is described as 
“ fatigue.” The reasons for the development of such a 
condition are not‘known completely, but the ultimate 
result is serious, namely, failure of the metal to with- 
stand repeated stresses of considerably lower magnitude 
than the stress which would cause failure under static 
loading. Fatigue failures usually occur without warn- 
ing, and although attempts have been made to detect 
the commencement and development of fatigue, by 
metallographic and X-ray examinations, for example, 
on the whole they have not been successful. There is, 
however, one property of metals (and of other materials) 
which may be closely related to fatigue. This is 
««damping capacity,” a measure of the ability of the 
metal to convert vibrational energy irreversibly to 
other forms, such as thermal energy and potential 
energy within cold-worked crystal structures. Since 
fatigue must be attributed to work done on the material 
by the alternating stresses, there is good reason for 
suspecting an association between damping capacity 
and fatigue. That such an association has not yet 
been demonstrated satisfactorily may result from the 
conventional methods of investigation. 

The t research was ealatalion to develop a 
method of fatigue testing which would allow determina- 
tions to be made of the damping capacity of the speci- 
men during the course of the test. It has involved an 
extensive investigation of problems associated with the 
accurate measurement of damping capacity over a wide 
range of stresses and with the maintenance of resonance 
vibrations of high amplitude. As a result of this work, 
it has been possible to investigate fatigue and damping 
capacity simultaneously for some aluminium alloys, 
and there is a reasonable expectation that eventually 
the method may be applied to a wide variety of 
materials. The next section of this paper describes 
equipment for the excitation of resonance vibrations 
and for the measurement of damping capacity ; later 
sections present some of the information already 
obtained by examination of selected materials. 

Apparatus and Methods of Testing.—There is one 
fundamental condition which must be satisfied when 
measuring damping capacity, namely, all loss of energy 
from the vibrating system, other than that due to the 
damping capacity of the material under examination, 
must be reduced to a minimum. At low vibrational 
stresses it has been shown that damping capacities may 
be as low as 0-002 per cent.; the vibrational energy 
absorbed per cycle by the metal is only 0-002 per cent. 
of the total vibrational - The necessity for 
eliminating extraneous losses of energy is obvious, and 
the present apparatus has been designed to this end. 

A photograph of the complete apparatus is repro- 
duced in Fig.-1, and a diagram of the components in 
Fig. 2, on this page. The specimen, which will be 
described in detail later, is suspended freely by a fine 
steel wire a, within two coil systems b and c, referred to 
as the exciter and the detector respectively. Assuming 
that the specimen is vibrating torsionally at its reson- 
ance frequency, its motion within the detector causes 
the latter to develop an alternating voltage which is 
fed to an amplifier d. The output of this amplifier, being 
applied to the exciter, provides an alternating torque, 
the frequency and phase of which are arranged to 
reinforce the mechanical vibrations of the specimen. 
In such a system, with the specimen at rest, switching 
on the amplifier is sufficient to cause resonance vibra- 
tions of small amplitude in the specimen, thus bringing 
the detector into operation, and establishing conditions 
in which the amplitude builds up to a value determined 
by the damping capacity of the specimen and the 
setting of the amplifier controls. 

To obtain a direct indication of the amplitude, an 
image of the lamp e, focused by the lens f is reflected 
on to a scale g by a small mirror A attached to the 
specimen. The amplitude is shown by the spreading 
out of this image. Since the voltage generated by the 
detector is proportional to the amplitude, the latter 
may be obtained from the reading of the amplifying 
voltmeter j, when it is too small to be observed directly. 
It will be shown later that relative values ed wade gy 
ing capacity of the specimen may be obtained, for 
various amplitudes, from measurements of amplitude 
(or voltage V generated by the detector) and the 
alternating current I (measured by the ammeter k) 
passing through the exciter, or, more conveniently, by 


measuring the ratio : with a special instrument I. 


To obtain high amplitudes, the specimen has the 
pend 


form of a compound ulum and is machined to 





* Paper presented before the Institute of Metals at 
the annual general meeting, held in London on Wednes- 
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Fie. 6. Recorp oF VIBRATION. 


shape from the material to be tested. The experience 
obtained ate cate this investigation demonstrates 
that methods of measuring damping capacity based on 
the vibration of a composite system, of which the 

imen forms but a part, are fundamentally unsound, 
the joints in such a system being the sources of con- 





siderable dissipation of energy. A satisfactory form of 
imen is shown in Fig. 3; it is easy to machine, and 
when of the dimensions shown, has a torsional frequency 
of 1,500 orale second if the material is an alumi- 
nium alloy. 3 frequency is considerably higher than 
that used in conventional fatigue tests, but this is an 
advan since fatigue can be produced within a few 
hours. 6 oe oad for other materials and dimen- 
sions may be ca ted from the equation 
1 ¢c 
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@ = radius of central portion B C (Fig. 3) 
L = length of BC 

n = shear modulus 

p = densit 

1 (a*Ve | 

- — 

Ut = 3 3 + b°Vi i ‘ ’ ° 
Ve = volume of BC 

Vi = total volume of the two equal inertias A B and 


cD 
b = radius of AB and C D 


When this type of specimen vibrates torsionally, 
there is a node, or position of zero motion, at a plane 
midway between the two equal inertias A B and CD, 
which, at any instant, are rotating in opposite direc- 
tions. The maximum surface shear strain, to which 


. (la) 


(1b) 





* U is also defined by: maximum kinetic energy of 
the specimen = }pU 6", where @ is the maximun. angular 





velocity corresponding to an amplitude @. 
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#=-7- + + + @) | an oscilloscope or headphones, is found. w= ef, 


where 
g = angular amplitude of ibration at B or C. 


The corresponding maximum surface stress may be 
calculated as ¢, but actually the surface stress is an 
yknown quantity if plastic deformation occurs. The 

jmen is pet vertically by a fine steel wire 
(0-006 in. in diameter and approximately 20 om. long) 
attached by a screw of 4 B.A, thread so that specimens 
may be interc easily. The mirror is attached to 
the other end of the specimen also by a screw of 4 B.A. 
thread. The upper end of the wire is attached to a 
igid support, but the method of fixing is not critical, 
since very little energy can escape from the specimen 
through a wire of these dimensions. 

Vibrations are excited in the specimen by the reaction 
between an induced alternating current and a magnetic 
feld. The construction of a torsional exciter is shown 
disgrammatically in Figs. 4 and 5, o ite, Fig. 4 

the exelter on thevathon and Pig. 5 Pip 

One of the inertias of the freely suspended specimen is 
situated between the poles NS of an electrom t, 
ing @ m tic field along a diameter of the 
inertia. The coil ab surrounds the inertia symmetric- 
, the plane of the coil being parallel to the magnetic 
i, and to the axis of vibration. On passing alternat- 
ing current through a 6, a current of the same frequency 
js induced in some circuit z yz within the specimen. 
Reaction between this induced current and the mag- 
netic field produces an alternating couple F F about 
the vibration axis wo. If the frequency of the current 
in ab corresponds to the natural frequency of the speci- 
men, and the phase is appropriate, resonance vibration 


occurs. 

Exactly the same principles apply to the construction 
of the detector, for, when the specimen is in vibration, 
an alternating current is induced in it by the magnetic 
field. This causes an alternating voltage, proportional 
to the vibration amplitude, to be generated in the sur- 
rounding coil. Careful design of these units is neces- 
sary to obtain reasonable efficiency, and improvements 
are still being made. Although the induction method 
of excitation and detection allows free suspension of the 
specimen, it has certain disadvantages, namely, (a) the 
specimen is heated by the induced current, (6) the 
efficiency depends on the electrical conductivity of the 
specimen, and (c) a certain amount of electromagnetic 
damping of the specimen occurs. Further considera- 
tion will be given to these matters later. 

When connected into a circuit of the type shown in 
Fig. 2, a simple amplifying system is unstable, because 
the alternating voltage V e applied to the exciter may 
have, for any particular amplification factor y,any value 
satisfying the equation 

Ve = » Vd, 

where Vd is the voltage supplied by the detector. In 
such a system instability occurs over a r of ampli- 
tudes for which the damping capacity rem: constant 
because, over this range, V e is directly proportional to 
Vd. In the vibration control amplifier (d in . 2) 
stability is obtained by making » a function of Vd. 
One of the valves in the amplifier has an amplification 
factor depending on its grid-bias potential, an increase 
in bias reducing the amplification. Stabilised control 
is obtained by making the bias dependent on the 
detector voltage. The amplifier has an output stage 
capable of delivering 50 W into a suitable load. T 
exciter alone would be an inductive load, and conse- 
quently it is necessary to tune this inductance by means 
of a variable series condenser until, at the operating 
frequency, a ya resistive load is applied to the 
output stage of the amplifier through a suitable match- 
ing transformer. Provision is also made in the amplifier 
for shifting the phase of the output current relative to 
the signal received from the detector; thus the phase 
of the current through the exciter may be adjusted to 
give maximum reinforcement to the mechanical vibra- 
tion. 

It will be shown later that the damping capacit; 
of a specimen vibrating with a steady amplitude is 
proportional to the ratio of the exciter current I and 
the detector voltage V, provided that certain funda- 
mental conditions are satisfied. This ratio can be 
measured quickly by means of a special instrument, 
the damping capacity ratio meter (/ in Fig. 2), and 
absolute values of damping capacity can then be 
calculated by determining, in a manner presently to 
be described, the actual damping capacity correspond- 


ing to one value of the ratio v The instrument operates 


by comparing two alternating voltages, previously 
brought into phase. One of these he the 
detector voltage, while the other is the vo drop 
across a standard resistance carrying the exciter 
current and is therefore proportional to I. These two 


By connecting an oscope (m in Fig. 2) to the 
detector, a vertical line Raving « length propor 
tional to the vibration amplitude may be o on 
the screen. If a camera (n in Fig. 2) is arranged to 
photograph this line image on sensitised film wrapped 
on & ¢ Cen. Sra SCRE As :® Worse, ied 
about an axis parallel to the image, a record of the 
decay of the vibration may be obtained after switching 
off the exciter. Since the velocity of the point image 
produced by the electron beam st the fluorescent 
screen is at a minimum at the ends of the line image, 
the photographic record consists, as shown in Fig. 6, 
opposite, of two traces co mding to the ends 
of the image. The record provides data for the calou- 
lation of damping capacity and is sometimes useful 


as an alternative to determination by v ratios. 


Measurement of Damping Capacity.—Having oe 
vided for excitation of vibrations in a specimen, t 
are several ways in which the damping ity may 
be measured. The following methods have been | 
investigated. If the damping capacity is small and 
independent of amplitude, it may be determined by 
meas the logarithmic decrement \ when the vibra- 
tion is allowed to decay freely. Provided that A is 
small, the damping capacity is given by, 
AE 


E (3) 
where E is the vibrational energy stored in the specimen 
at a given amplitude and AE is the energy dissipated 
per cycle at this amplitude. 

Under the conditions stated above, 


2A 


(4) 


where f is the frequency and T is the time for the ampli- 
tude to decrease from 0, to 6. Normally, the time 
T for which @,= $6, is measured with a stop-watch, 
6, and @, being observed as readings on the amplifying 
voltmeter (j in Fig. 2). It will be shown later that 
the damping capacity of many materials is not inde- 

dent of amplitude, partic ly at high amplitudes. 
The mean damping capacity over one cycle may be 
determined provided that A is obtained from observa- 
tions over such a small number of cycles that the 

in amplitude is very small. 
Equation (4) then becomes : 
1 80 


™ fo st" 
where Ad is the slope of the tangent to the decay curve 


(recorded photographically as described earlier) at the 
point where the amplitude is 6. The accuracy of 
determination of damping capacity by this method 
is not very high, especially when the amplitude is 
decreasing rapidly; moreover, the photographic 
recording and subsequent analysis are very tedious. 
The method has not been used extensively. 

The second method involves forced resonance 
vibration—ratio of force to amplitude. To maintain 
a steady amplitude 0, energy must be supplied 2 
cycle equal to that dissipated in the specimen. i 
amount of energy supplied per cycle is 


AE = 7, HAs Oergs, (5) 


where H = strength (in gauss) of the polarising mag- 
netic field of the exciter, A = equivalent area (in square 
centimetres) of the circuit of the current 
induced in the specimen, and += peak value of this 
current (in amperes). 

If the damping capacity is small, the vibrational 
energy of the specimen at this amplitude is 

E = $¢(20)* ergs (6) 
where c = the couple (dyne-om.) to produce a static 
twist of one radian. 
he damping capacity corresponding to a resonance 

vibration of ampli 6 is therefore, 


AE 
E 


A (4a) 


mHAi 
ar @) 


For any one specimen the quantity = - can be kept 


constant at all amplitudes, while the induced current i 
ee en eee ety 
amplitude @ is related to the voltage V genera’ 

the detector. a Sane 
I. The coil carrying alternating current in the exciter is, 
in effect, the primary of an air-cored transformer, the- 
portion of the specimen within the coil forming a short 
circuited secon (Fig. 7). In such a circuit the 








M = mutual inductance of the primary and second- 


ary circuits, 
l= self-inductance of secondary circuit, 

t, = resistance of secondary circuit, 

‘m= motional resistance arising from the back e.m.f. 
e produced by the motion of the specimen in 
the field H of the exciter. 

The peak value of the back e.m.f. is given by : 


e= HA w @ x 10-* volts 
and, consequently, from equations (7) and (9) : 


. e 
ate 


__ wf H® A* be 
7 gr ae x 10-* ohms. (10) 

Thus it is apparent that 4 is directly proportion to I 
for all current magnitudes, provided that r», is constant, 
i.e., provided that the damping capacity of the material 
is constant. It will be shown later that even under 
conditions where the damping capacity varies with 
amplitude of vibration, the proportionality between i 
1 is not seriously affected under the present experi- 
mental conditions. In the detector unit the vibration 
of the specimen with an amplitude @ causes an alter- 
nating e.m.f. to be developed which has a peak value 
given by equation (9), the symbols now referring, of 
course, to the constants of the detector unit. The 
relation between e and V, the voltage induced in the 
detector coil, which acts as the open-cireuited secondary 

of an air-cored transformer is 
pa VA + oP 
dua) <i 
where the symbols haye the same meaning as above, 
but refer to the detector unit. Consequently, com- 
bining equations (9) and (11), it is evident that V 
is directly proportional to 6. Thus, if the damping 
capacity is small, its relative magnitude at any ampli- 
tude is given by the proportionality : 

AE I 
EV 

are obtained for the specimen in steady 


(9) 


E 


(11) 


(12) 
I 
Values of v 
vibration at various amplitudes or maximum surface 
strains ¢ by means of the damping capacity ratio meter. 
Quite often, particularly for alloys of aluminium, the 
damping capacity is constant and very small over a 
considerable range of strains, and therefore the con- 
ditions for accurate measurement of one value of 
damping capacity by the decay-time method are satis- 
factory. The v values may then be converted to 
damping capacities. 

The third method involves forced resonance vibra- 
tion it of energy dissipated. When the 
—s capacity is not constant over any range of 
amplitudes, or is so high that a decay time cannot be 
m accurately, an alternative method is to 
measure the energy dissipated per cycle. To do this, 
the system exciter-specimen-detector must be con- 
sidered as a whole. For simplicity in mtation, the 
exeiter and detector are = ce to be identical and 
to have polarising fields of the same strengths. There 
is no difficult in developing the theory to allow for 
differences between these units. Referring to equa- 
tions (8) and (11) and measuring R.M.S. currents and 
voltages, the energy dissipated per cycle is : 


AE=<! 


f 
=,/ ta+@eP VI 
MV (at tm + oP FT 
= (77) x 10° orgs . ° ‘ 
to a first approximation. 
Thus the damping capacity “e ™may be obtained, 


since E can be calculated from the amplitude of vibra 
tion. The error introduced by neglecting r, can be 
calculated for any icular set of observations if the 
electrical characteristics of the exciter and detector 
systems are determined. In a typical examination of 
an aluminium alloy, the maximum error in the mea- 
sured damping capacity introduced by neglecting r,, 
was found to be 2-9 percent. The equations given in 
this and the previous section apply strictly only to the 
examination of non- nag y amas oe tit is desired 
to ly these methods to ferromagnetic materials, it 
aeee Sen 2 to determine whether serious errors 
are introduced by a non-linear relation between the 
current in the exciter coil and the current induced in 





x 10° ergs 
(13) 


AE 
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During vibration of the specimen the detector causes 
electromagnetic damping. This damping may be 
estimated by considering the energy absorbed by the 
detector, which may be shown to be 

A nity MWS 022. AU . Col 


where 
V = detector voltage (R.M.S.), 
AR = change in resistance (ohms), at frequency f of 
detector coil on inserting the specimen, 
AL = change in inductance (henries) on inserting 
the specimen, and 
w AL 
hors a, 
In a particular Bo with a field strength of 
750 gauss in the detector, a specimen of aluminium 
alloy vibrating with a maximum surface shear strain 
of 0-0026, produced a detector voltage of 0-50 V. 
The frequency was 1,500 cycles per second, AR was 
6-0 ohms, and Q was 5-0. Consequently, AE = 
54-5 ergs per cycle, and the vibrational energy ofthe 
specimen was calculated from the amplitude to be 
9-5 x 10° ergs. These energy values give an electro- 
magnetic damping of 0-0006 per cent. 

The output voltage of the detector is proportional to 
the vibration amplitude and the strength of the polarie- 
ing field, so that AE,, is proportional to @*H?, while 
the vibrational energy is proportional to @. Electro- 
magnetic damping is therefore independent of the 
amplitude, but is proportional to H®. Normally it is 
not ni to use a field of higher strength than 
750 gauss in the detector, but if for any reason higher 
fields are used, the electromagnetic damping may 
become appreciable. When measuring damping capa- 
cities by decay-time methods, it is necessary to switch 
off the polarising field in the exciter unit in order to 
avoid an appreciable contribution to the electro- 
magnetic damping. For this reason an electromagnet 
is used for the exciter field; the detector field is pre- 
ferably produced by a weak permanent magnet. 

Since “‘ external” losses of energy arising from air 
friction, damping occurring in the suspension, electro- 
magnetic damping, etc., will be added to the energy 
loss corresponding to the intrinsic damping capacity of 
the specimen, it is to be expected that the external 
losses will assume greater significance as the specimen 
is reduced in size. If P, is the observed damping 
capacity and P, is the corresponding intrinsic value for 
the specimen . 

Po = Pa + E’ (15) 
where K = total external loss of energy per cycle 
Now, K will probably depend on f?@ and E is given by 
2 a* f? 6» Uy U being a dimensional constant of the 
specimen calculated from equation (1b). Thus: 

Ww 
Po = Pat wT (15a) 
where W is constant for any particular suspension 
system and for specimens varying in respect of U but 
of constant density. 

A series of determinations were made of P, (within a 
range of amplitudes where P, was independent of the 
amplitude) for a number of Duralumin specimens of 
various dimensions. The value of the constant U was 
calculated for each specimen, and P, plotted against 
100 


wT The points lie reasonably on a straight line hav- 

ing an intercept at a damping capacity P, of 0.0028 
per cent. For a standard imen of the dimensions 
shown in Fig. 3, the value of U is 80-4, for which 
P, is 0-0050 per cent. Consequently, the total external 
losses of energy from the vibrating system are equiva- 
lent to a damping capacity of 0-0022 per cent. when an 
aluminium- specimen of standard dimensions is 
being tested. 


Summarising, in terms of damping capacity, the data 
00! ing e: losses of energy under normal con- 
ditions of operation of the equipment are (1) leakage 
through suspension wire < 0-000003 per cent., (2) 
electro i ping 0-0006 cent., (3) total 

losses, i ding (1), (2), and air friction 
0-0022 per cent. The majority of this loss probably 
occurs as friction at the screw attachments of the 
suspension wire and mirror, for it has recently been 
shown that by placing the mirror within the suspension 
attachment, thus eliminating one screwed joint, the 
external loss of is reduced a iably. 

(To be continued. 





ELEcrRiciry SUPPLY Iv NEW ZEaLanpD.—According 
to the Minister of Works (the Hon. R. Semple), the 
output of electricity in New Zealand increased from 
989 million kilowatt-hours in 1936 to 2,273 million 
kilowatt-hours in 1945. During the same period, the 
‘number of consumers increased by 38 per cent. and the 
consumption by about 130 per cent. 
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573,314. Flying-Wing Aircraft. Sir W. G. Armstrong, 
Whitworth (Aircraft) Limited, of Coventry, and J. Lloyd, of 
Coventry. (3 Figs.) August 28, 1943.—-When a main 
lifting flap at the trailing edge of the centre portion of a 
flying-wing aeroplane is lowered, the resulting downward 
pitching moment has to be counteracted at the wings, 
and the invention provides simple and satisfactory 
counteraction. At the centre of the trailing edge is a 
main lifting flap 12 of roughly 25 per cent. of the total 
wing span, or less. It occupies, however, not less than 
35 per cent. of the mean wing chord over this span. 


see Ridi iced 
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Towards the tip of each wing is a trimmer 13 carrying at 
its trailing edge a control flap 14 which can be used both 
as an elevator and asanaileron. They occupy approxim- 
ately 50 per cent. of the chord of the wing where they are 
situated, and approximately 40 per cent. of half the wing 
span. The main lifting flap 12 has a “‘ Handley Page ” 
slot, when lowered, the slot in this case being screened 
by the upper edge 19 of the wing when the flap is nested 


"| against the wing. The rudder is arranged on the wing 


tip outboard of the trimmer 13 and is servo-operated. 
The trimmers are automatically raised when the main 
lifting flap 12 is lowered, in order to counteract the result- 
ing downward pitching moment. (Sealed.) 


ELECTRICAL APPARATUS. 


573,517.—Power-Operated Brake. E. R. Elliston, of 
London. (2 Figs.) October 14, 1943.—The brake is of 
the type wherein the shoes are lifted from the drum by 
@ power unit, and applied by weight or spring pressure, 
which is adjustable to vary the braking effort. It is 
designed to overcome the ill-effects consequent upon the 
operator’s endeavouring to remedy excessive slip by 
increasing the spring pressure until the power unit is 
overloaded and fails to operate. When this is an alter- 
nating-current magnet, serious overheating of the coils 
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can occur due to the failure of ite air gap to close. An 
electromagnet 2 is mounted alongside the brake drum 
and is of treble-coil construction with a plunger of 
corresponding form, which is drawn up when the coils 
are energised. At its lower end, the plunger is connected 
to one arm of a rocking lever 7, of which the other and 
shorter arm is connected by a vertical link 8 to one 
arm of a bell-crank lever 10 fulorummed on the upper 
end.of the adjacent brake shoe 1. This brake shoe has 
the ordinary adjustable stop to limit ite outward move- 
ment. The other arm of the bell-crank lever 10 operates 





@ combined thrust and spring rod 16. On one 6nd of 


——=2 

this rod the main coil spring 18 is mounted 

fixed head on the end of the rod and the brake 

This spring is pre-set for the pressure it is to exert but 
no provision is made for adjustment. Between the try 

brake shoes, the rod 16 carries an opposing spring tL 
which is fitted between the first brake shoe 1 and a, 
abutment sleeve 22 loose on the rod but bearing on the 
second brake shoe. The sleeve is threaded and 

a pair of nuts 24 for adjustment of the spring tension 
from zeto to maximum. Another pair of nuts on th, 
rod can be adjusted to compensate for wear of the 
brake linings. When the power unit 2 is energisea, its 
plunger is drawn up, so compressing the main spring 1 
and permitting the opposing spring 21 to expand, thus 
forcing the brake shoes apart. The arrangement jg such 
that the opposing spring 21 can never be adjusteg to 
overcome the spring 18. Thus, so long as the p 

of the spring 18 is pre-set to within the limits of th, 
power unit 2, the latter cannot be overloaded by any 
adjustment of the brake. (Sealed.) 


TEXTILE MACHINERY. 


573,632. Draw-off Mechanism. B. Toone (Nottingham) 
Limited, of Nottingham, R. N. Toone and T. L. Allen, o; 
Nottingham. (2 Figs.) August 19, 1943.—The drawog 
mechanism is particularly designed for circular knitting 
machines, One of the disadvantages of present types of 
draw-off mechaniam is that they are not self-feeding 
and to feed the fabric to the draw-off rollers the machine 
must be stopped and the fabric threaded by hand. Thy 
principal object of the invention is to render the mech. 
anism self-feeding. The rollers 1 and 2 are rotated by 
means of pawils 5 and ratchet wheels 6. The roller axie 
3 and 4 are housed in an annular frame 10 rotating jp 
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($73,632) 

unison with the needle cylinder. There is an appreciable 
gap between the rollers, and the axle 4 is accommodated 
at each end in a slot and is spring-loaded towards the 
other. ‘A series of rubber strips 7 projects from the 
surface of each roller and the outer edge of each strip is 
serrated. As a length of fabric descends from the needle 
cylinder, it is engaged by the strips and automatically 
fed between the two rollers where it is subjected to draw- 
off tension in normal manner. A further advantage is 
that the resilient. strips 7 are “‘ kind ” to the fabric and 
impart the requisite draw-off tension without impairing 
the most delicate of fabrics. (Sealed.) 


MISCELLANEOUS. 


573,423. _Cycle-Wheel Hub. The Birmingham Small 
Arms Company, Limited, of Small Heath, H. J. W. Roll, 


~ | and 8. C. Wilsdon, of Birmingham. (3 Figs.) November 21, 


1943.—The hub for cycle wheels is formed from a syn- 
thetic resinous material and the metal inserts are firmly 
secured to it. The spindle has the usual fixed cone 3 at 


“| one end and adjustable cone 5 at the opposite end. The 


bub shell 9 is formed from a synthetic resinous plastic 
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material. Metal bearing cups 11 and spoke flanges 15 
are moulded into the shell, and the left-hand spoke flange 
13 has an in-turned rim 17 and an outer sleeve part 27. 
The sleeve is of two different diameters and is externally 
ecrew-threaded for mounting the chain sprocket 25, and 
@ locking ring 29. The spoke flanges 13 are shaped to 
form dust-excluding caps 31. (Accepted November 20, 
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THE MAGNETRON.* 


By W. E. WittsHaw, M.Sc.Txon., A.M.I.E.E. 
and E. C. 8. Meaaw, M.B.E., B.8c., 
A.M.LE.E. 


In this article a short account is given of the 
device which has been called ‘‘ the heart of centt- 
metric radar.” It is desired to emphasise at the 
outset that this is not a description of the authors’ 
contribution, either to its rather tedious childhood 
jn the pre-war years or to its spectacular growing-up 
under the stimulus of a great need. Many workers, 
both in this country and abroad, have contributed 
to its development during the war and it may be 
hoped that papers describing much of their work 
will shortly be published. The aim of this article is 
to present an introductory and factual account of 
the magnetron as ® generator of high-power pulses 
for centimetre-wave 

In almost ail of the more recent radar applications 





the transmitter is required to luce short pulses 
of energy lasting for something of the order of 
Fig.1. 

H<H, 

H>H, 
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1 microsecond and repeated about 1,000 times a 
second. The mean power radiated is therefore only 
of the order of one thousandth of the peak power, 
this ratio being commonly called the “‘ duty cycle.” 
Since it is the mean power, rather than the peak, 
which mainly determines the range of the system, 
it is necessary for the transmitter to be capable of 
producing quite high peak powers (of the order of 
several kilowatts), if useful ranges are to be obtained. 
In some of the most important radar applications 
the radiation of energy in a narrow beam is also a 
prime requirement, and in many of these a radiator 
of small size is essential. For a radiator of specified 
size the minimum attainable beam width is propor- 
tional to the wavelength, and to meet the double 
requirement of small size and narrow beam, wave- 
lengths of the order of 10 cm. or less are necessary. 
These requirements have been met by a magnetron 
of compact design and great power-handling 
city. With it, peak powers of the order of 500 kW 
are easily obtained at about 10 cm. wavelength with 
& duty cycle of 1/1,000, representing a mean power 
of 0-5 kW. At shorter wavelengths the powers 
YP: though still large; are rather sae than 


The family tree of the modern magnetron is a 
particularly complicated one ; it can be traced back 
at least as far as J. J. Thomson’s classical measure- 


ments of <, and an improved form of one of his 


experiments led to the construction, nearly 35 years 
ago, of what would now be called an oxide-cathode 
diode magnetron. During the 1930's the literature 
grew from a handful of papers to several hundreds, 
and practical applications began to appear. The 


* Communication from the Research Staff of the M.O. 
Valve Company at the G.E.C. Research Laboratories, 
Wembley, Middlesex. 
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main results of all this can, however, be dealt with 
quite briefly. 

If a simple concentric diode, having a cathode 
of radius 6 small compared with its anode radius 
a, is placed in a magnetic field of strength H 
which is parallel to its axis, and an anode voltage V 
is applied, then the electron paths, which in the 
absence of magnetic field are purely radial, become 
curved as shown in Fig. 1. At a critical magnetic 
field given by 
» 8mV 
He = oa *) 


where ~ is the ratio of charge to mass of an electron, 


the curvature is such that electron paths at the 
anode surface are theoretically tangential. For 
fields higher than this value some electrons do reach 
the anode, but the majority execute circular paths 
and return to the cathode. This simple picture 
holds for the case where relatively few electrons 
are present in the space between anode and 
cathode. But even under the more complicated 








conditions which arise when the space charge is not 
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small, equation (1) is still valid. The relation 
between anode current and magnetic field strength 
is therefore of the form shown in Fig. 2. 

By aparece oresgpe” hte halves, like seg- 
ments of a commutator, and connecting a push-pull 
tuned circuit across these with its centre point 
joined to the anode-voltage source, as in Fig. 3, 
oscillations may be obtained at a magnetic field 
which is at least as great as the critical value H.. 
At low frequencies this is due entirely to the 

negative-resistance effect which has its 
seat in the local distortion of the electric field 
appearing near the anode gaps when the two halves 
of the anode are at different potentials. As a 
result, more electrons reach the segment having the 
lower potential. At frequencies me eco Sas 
that substantial changes of oscillating 
canen dias ih aii ant deiaaa een 
to anode, the performance of this mode of oscillation 
is considerably modified. For operation at fre- 
quencies corresponding to decimetre or centimetre 
wavelengths it is necessary to recognise that energy 
interchange between an electron in transit and an 
alternating field is a more important factor in 
determining the efficiency of energy conversion than 
is the phase of arrival of electrons at the anode. 
Modes of operation making use of this energy ir ter- 
change are of vital importance. 

In the simple diode magnetron of Fig. 1, at @ 


time of transit of an electron performing a circular 
loop is 2" in the absence of space charge. It is 


found thet ceuillations of approximately this pie 
time can be generated in a circuit connected between 

anode and cathode, provided that the anode voltage 
is adjusted so that electrons just pass to the anode. 
The wavelength generated approaches a lower limit 
of A= — cm., depending on the amount of 


space charge present. For operation with useful 
efficiency it is necessary to tilt the axis of the 
magnetic field a few degrees relative to that of the 
anode. A proportion of electrons gain energy 
from the oscillating field, and most of these dissipate 
their energy on arrival at the anode, without 
performing more than one half loop. Others lose 
energy and, as a result, perform several loops of 
decreasing amplitude, eventually arriving at the 
anode as a consequence of the tilting of the magnetic 
field. The net result is a gain of energy to the 
oscillating field so that energy conversion is possible. 
The same type of oscillation can be generated with a 








(6747.0) 


two-segment anode system, with rather better 
efficiency, up to about 20 per cent., but precautions 
have to be taken to avoid the simultaneous genera- 
tion of lower frequency oscillations of the type 
referred to above. 

This mode of oscillation which essentially 
involves radial oscillating fields has been called 
the “electronic” mode, and has been of con- 
siderable use for early work in generating power 
at wavelengths in the region of a few centimetres. 
For several reasons, the peak power output is 
limited, though continuous wave powers of a few 
tens of watts have been produced in this way. 

For high powers use has been made of a different 

type of resonance effect which depends essentially 
on the effect of a tangential component of electric 
field on the paths and energies of the electrons in 
transit. The tangential component, of course, 
arises from the distortion of the electric field, parti- 
cularly in the neighbourhood of the slots, in a 
segmented anode, when the segments are not all 
at the same potential ; it has already been men- 
tioned in referring above to the “ static” negative- 
resistance characteristics. We shall use the term 
** precessional resonance ” for this mode of oscilla- 
tion. It is this mode which has been used, with 
improved electrode and oscillatory systems, in the 
remarkable advances which have been made in the 
war years. 
The distinction between this mode of oscillation 
and the ‘ “electronic” mode is not a sharp one 
=. but in practice it has led to markedly 
different characteristics. The former 
(effect. of exauetiel components predominant) has, 
unfortunately, been referred to by several different 
names, mainly because some workers first studied 
ih ender conditions in which it epgneni.es » modiS- 
cation of the low-frequency characteristics, while 
others first became interested in which 
suggested something completely divorced from these 
characteristi 








field. greater than the critical value H,, the total 


cs. 
In the simplest type of magnetron for the preces- 
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sional resonance mode of oscillation, the elementary 


single anode is split axially into two, four, or more 
equal segments, alternate segments being connected 
to each other, and adjacent segments being con- 
nected to a symmetrical oscillatory circuit, as in the 
four-segment case of Fig. 3. If with an anode 
voltage V greater than a certain minimum value 
the magnetic field is first made very large so that no 
electrons pass to the anode, and is then gradually 
reduced, @ significant current begins to flow to the 
anode and oscillations start at a particular magnetic 
field strength. This magnetic field is greater than 
the critical value H,, which may be calculated 
for the non-oscillating condition. The frequency 
of the oscillations is always close to the resonant 
frequency of the external oscillatory circuit, includ- 
ing the effect of the valve electrodes and their 
connecting leads. 

The mechanism of energy transfer between elec- 
trons and oscillatory circuit may be seen from the 
following simple physical picture. We consider 
what happens to the electron paths in the general 
case of any even number of segments, when the 

i circuit is driven from a separate source, 
so that the polarities of successive anode segments, 
relative to their mean voltage, is at any instant 
+—+—, ete. This anode potential distribution 
may be simulated by two rotating waves of potential 
travelling in opposite directions, and the component 
travelling in the opposite direction to the electrons 
will be ignored ; its net effect on electron energies is 
insignificant. Fig. 4,on page 361, shows the electron 
orbits which can be calculated for three conditions. 
Orbit 1 is for the direct-current case (no oscillatory 
voltage). Orbit 2 is for the case where an electron 
gradually absorbs extra energy during its transit 
owing to entrance into the radio-frequemcy field at 
an unfavourable time, so that at any point P its 
velocity is greater than that corresponding to the 
potential of this.point. In particular, at the zero- 
potential point Q its velocity is greater than zero, 
so that the cathode is bombarded, and the extra 
energy appears as heat at the cathode. Orbit 3 
is for an electron which loses energy during its 
first loop, so that its kinetic energy at a particular 
point is less than that corresponding to the instan- 
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taneous potential, and may, at point R, be zero. 
If further loops can be performed with continuing 
loss of energy, then it is possible for the electron 
to arrive at thé anode surface with an energy which 
is only a small fraction of that corresponding to the 
anode potential, the remaining energy having been 
transferred to the oscillatory circuit producing the 
rotating field component. Roughly ing, one 
can say that all electrons leaving the cathode are 
sorted by this process, so that the ones reaching the 
anode are predominantly those which have lost 
energy. ‘‘ Unfavourable” electrons are rejected 
in the first loop, and returned to the cathode with 
& small impact energy derived from the oscillatory 
system. “Favourable” ones are allowed to con- 
tinue and, so long as their angular motion is roughly 
synchronous with the rotating electric field, the 
process of energy extraction will continue in succeed- 
ing loops until the anode is reached. The essential 
mechanism is thus one of repeated retardation of 
the “ favourable ” electrons as they precess round 
the cathode. It is clear that by this mechanism 
electrons may be able to reach the anode, even 
though the rotating field amplitudes are quite small, 
and the magnetic field is significantly greater than 
the critical value H,. 

If now the total energy lost by “favourable ” 
electrons is greater than that gained by “ unfavour- 
able ” ones, the magnetron can maintain oscillation 
with the external driving force removed. In fact, 
it ts found that self-oscillation in this mode is possible 
at voltages greater than a certain minimum value, 
and with ing specific magnetic fields great- 
er than the critical field over a large range of values. 

It is possible to derive an approximate value for 
the efficiency, by consideration of the final velocity 
of electrons reaching the anode, relative to that 
of the rotating field which is extracting energy from 
them. If, at the anode, all electrons are moving 
tangentially with the velocity of this field, then the 
maximum energy will have been extracted from 
them, and the velocity of arrival at the anode will 





be “a, where -— is the angular velocity of the|; 
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rotating field. Here w is the angular frequency of 
oscillation, and » the number of pairs of anode 
segments. The efficiency, neglecting the energy of 
the unfavourable electrons returned to the cathode, 
will be 


tas = 1 ~ —— . (2) 


The minimum voltage for oscillation (referred to 
above) is that giving 
. _ im w? 2 
Qmax = 0, t.c., V = 7 wo 
The value of the maximum magnetic field strength 
which allows electrons to reach the anode, when the 
amplitude of the oscillations of the anode segments 
is very small, may be derived approximately for one 
special case. With large cathode radius, and large 
numbers of segments, the conditions approach those 
for a plane magnetron. It can be shown that 
electrons perform orbits in a charge-free plane 
magnetron which have a mean tangential velocity of 


ne where d is the distance between cathode and 


anode (see Fig. 5, page 361). If it is assumed that 
this velocity must be equal to that of the rotating 
electric field which it is to excite, it may readily be 
deduced that the magnetic field required is 
2V 
6) ee 

2a (: <= 3) 

n a* 

The more exact value, of which this is a special 
case, may be obtained by means of an energy 
integral for the motion of an individual electron 
relative to the rotating field. It can be shown 
that, for the general case, no electron can pass to 
the anode unless the condition 

2 
2V+ =e ad 


FE aS (3) 
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In practice it is found that this relationship (with 
the sign of equality) gives fairly exactly the relation- 
ship between anode voltage and magnetic field for 
the beginning of a significant current flow to the 
anode. With @ given field strength, further current 
fows only with an increase of anode voltage above 
the a, of equation (3), the relationship between 
qurrent increase and voltage increase being linear. 

It will be clear from the above discussion that, 
for operation at a given anode voltage and efficiency, 
if the highest frequencies are to be generated, it is 

for the anode radius to be as small as 

ible and for the number of anode segments to 
beas large as possible. Further, the use of a common 
oscillatory circuit (shown in Fig. 3) with paralleling 
connections between alternate segments is no longer 
icable at wavelengths in the region of 10 cm. 
unless the electrode dimensions are made incon- 
yeniently small. The requirements have been 
completely fulfilled by the introduction of the 


multi-segment block type of magnetron in 
which the simple multi-segment split-anode valve 


of Fig. 3, with its single common external resonant | is 


circuit, is replaced by a system with a multiplicity of 
internal resonant circuits. Figs. 6 and 7, opposite, 
show drawings of this structure and it can be seen 
that here each of the eight segments into which the 
anode is split forms part of a separate resonant 
circuit consisting of the inductance of a circular 
hole, together with its distributed capacity and the 
capacity of the segment gaps. This whole system 
is machined out of the copper from which the 
anode is made, and resonant wavelengths of the 
order of 10 om. may be obtained with a circuit 
hole size of the order of 10 mm. A further sub- 
stantial reduction in wavelength is obviously 
possible by mere reduction in circuit size. 

This considerable step forward in constructional 
technique, besides allowing the resonant circuit to 
be made as small as required, also allows maximum 
heat conduction from the anode surface, so minimis- 
ing the burden imposed on anode dissipation by the 
fundamental requirement that for maximum effici- 
ency thé’ anode size should be as small as possible. 
Further, it also allows the number of anode segments 
to be increased conveniently without the introduc- 
tion of paralleling leads, which is an essential com- 
plication where a single resonant circuit is used. 

Further constructional details will be clear from 
Figs. 6 and 7, which show one of the earlier types of 
copper-block magnetron for high power pulse opera- 
tion. This valve oscillates at a wavelength of about 
10 cm. and is capable of generating a peak power of 
100 kW with a peak input of 225 kW at an anode 
voltage of 15 kV. It is of course used under short- 
pulse conditions, with a duty cycle of approxi- 
mately 1/1,000. The anode block is made of 
tellurium-copper bar, the use of this material con- 
siderably easing the machining problem without 
spoiling the thermal conductivity. Wire “ straps” 
connect together the ends of some of the anode 
segments. The cathode, which has a radius of 
about 0-4 times the anode radius, is made from 
nickel tube, and is supported from two tungsten 
rods which, in turn, are sealed through glass tubes 
sealed into copper ‘‘ side arms.” The cathode has 
& normal oxide coating. Power is taken from one 
only of the oscillating cavities by means of a coupling 
loop connected to a concentric line output seal ; 
owing to the strong electric and magnetic coupling 
between the cavities, the loading intro- 
duced into one cavity is effectively distributed to all 
cavities. The valve envelope is completed b 
copper end-discs sealed to the ends of the block by 
rings of gold wire. In operation, cooling is effected 
by blowing air on to cooling fins soldered to the 
outside of the block. Fig. 8, opposite, is repro- 
duced from a photograph showing the appearance 
of a valve of this type. 

The particular size of cathode chosen is of import- 
ance. In the earlier types of valves using the 
“precessional resonance’ mode of oscillation at 
longer wavelengths, relatively small-diameter fila- 
ment type cathodes were used and these were satis- 

factory for the powers then required. With the 
larger peak power inputs required for radar use it 
was necessary to have a cathode capable of giving 
& much higher space charge limited emission. The 
use of a relatively large cathode was therefore a 





major step in the production’ of the highest _—— 

The properties required of a magnetron cathode 
are probably unique in thermionic-valve design. 
As has already been mentioned a signi fraction 
of the electrons emitted from the cathode return to it 
with finite energy. These generate secondary elec- 
trons with a secondary emission coefficient, 
ing on the cathode material, of the order of five or 
more and there is a subsequent return to the 
cathode of a fraction of these. It is therefore clear 
that it is possible for a small thermionic emission to 
maintain an effective total emission which may be 
very many times as great; the ratio can, in fact, 
be as great as 1,000. Further, owing to the bom- 
bardment of the cathode by the returning electrons 
(which may have an average energy of the order of 
5 per cent. of the mean energy input to the valve), 
the problem introduced by the “‘ back-heating ”’ of 
the cathode has to be kept in mind ; in some designs 
it is the main single factor limiting power input. 

For convenience in operation, the anode of the 
magnetron is earthed so that the operating voltage 
applied in the form of negative pulses of, say, 
15 kV to the cathode. The cathode heater trans- 
former must, in general, withstand this voltage 
between secondary and primary 
valves shown in Figs. 6, 7 and 8 operate Fs a 
magnetic field strength of approximately 1,500 
oersteds in a gap of 1} in. length. This is provided 
by a permanent magnet. Higher field strengths are 
required for operation at higher efficiency and at 
shorter wavelengths. 

The solution to the problem of generation of high 
power at short wavelengths by the use of the 
multiple circuit co anode magnetron, brings 
with it certain difficulties of its own. The multiple 
circuit structure has a number of resonant fre- 
quencies corresponding to its own different modes of 
oscillation. One of these modes gives a space dis- 
tribution of potential on the segments which is 
indistinguishable from the simple system of Fig. 3 
(each segment oscillating in phase opposition to its 
two neighbours). For a given number of segments 


N 
N there are then > complete cycles of variation in 


potential in passing once round the anode. Other 
modes give different distributions corresponding to 


a=zl, 2,3.. (3-1 

rotating wave components of these standing-wave 
distributions rotate at the angular velocity =, and, 
with a given magnetic field, each will be supported 


at a particular anode voltage dependent on its 
angular velocity according to the relationship (3). 


If, as is possible in practice, the values of = are 


not greatly different, it is clear.that corresponding 
anode voltages V, will also not differ greatly. 
Consequently the ‘possibility of operation on an 
unwanted arises. Alternatively, opera- 
tion at the wanted frequency may occur over a 
limited range of anode current before changing to an 
unwanted frequency with increasing current and 
voltage. 

In practice, control of this type of performance is 
obtained by adjusting the frequencies of the un- 
wanted modes of oscillation of the structure. This 
is done either by suitable proportioning of the 
constants of the resonant circuit elements or, 


alternatively, by connecting together segments | paragrap 


which for the n = -; mode of operation are oscillat- 


ing in phase. This connection is usually made by 
adding copper wires or rings (called “ straps”) to 
the machined block, and these are indicated in Fig. 6. 
The effect of this is to lower the resonant frequency 


of the n=" mode, and to increase that of all 


other modes. 

The multiple circuit copper block magnetron has 
been used for short-pulse operation in a wide range 
of wavelengths, going down to below 3cm. Similar 
valves suitable for continuous wave operation have 
also been produced. These valves are essentially 
fixed-frequency generators and the frequency mey 
be accurately adjusted in manufacture. Alterna- 
tively, by the addition of a suitable tuning mechan- 
ism, a design capable of frequency adjustment during 


complete cycles. The | 


operation may be produced. Some considerable 
increase in mechanical complexity is unavoidable, 
but a frequency range of the order of at least 10 per 
cent. may be obtained. 

Improvements have been made in the external and 
operational features of the valve. Fig. 9, opposite, 
- | shows @ valve designed for operation at about 3 om. 
wavelength. Part of the wave guide into which 
the power is fed is integral with the valve. Adjust- 
ments made during manufacture ensure that this 
may be connected to the corresponding part of the 
equipment without the necessity for any coupling 
adjustments when a valve is replaced. In addition, 
a thick-walled moulded glass cover over the cathode 
seals ensures protection from breakage. In other 
designs, valve and magnet have been combined as 
one replaceable unit. By using magnetic pole 
pieces which are integral with the valve structure, 
and so allow the use of a minimum of mag- 
netic air gap, the combined weight of valve and 
magnet may be appreciably reduced. 

The work described’ above has been carried out, 
in part, under research contract for the Director of 
Scientific Research, Admiralty, and the authors wish 
to thank the Board of Admiralty for permission to 
The | publish this account of it. 
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The Law of Trade Unions. By H. SaMuEIs, M.A. 
Stevens and Sons, Limited, 119 and 120, Chancery- 
lane, London, W.C.2. [Price 5s. net.] 

Tue author of this concise and timely summary of 
the law relating to trade unions is best known, 
perhaps, to industrialists for his book on The 
Factories Act, 1937, and all who have had occasion 
to consult that work will be prepared to accord a 
welcome to the present publication. The preface 
was written, evidently, some time before the repeal 
of the Trade Disputes Act of 1927 came before 
Parliament, and therefore it merely suggests that 
there is a “likelihood of an amendment of the 
Acts” governing the operations of trade unions. 
The repeal of the 1927 Act, presumably, affects 
certain sections of the book considerably. For 
instance, in discussing the question of intimida- 
tion, the author comments that “ Intimidation or 
. .. since 1927 been given a wide 
and ‘therefore decisions before the 1927 Act to 
the effect that certain acts do not amount to ‘ intimi- 
dation ’ cannot now be relied on” ; but it must be 
supposed that, in repealing the Act, Parliament in 
effect nullified the case law referred to in the 
passage and, in consequence, the decisions preceding 
the Act regain most, if not all, of their validity. 
The same comments apply to vertain other sections 
relating to the 1927 ‘an and it would seem possible, 
therefore, that the author may find it desirable to 
prepare a revised edition of the book, to incorporate 
some more detailed references to the effect of 
repealing the Act. Apart from this, the value of 
the book as a general guide to its subject is not 
seriously affected by this recent development, 

The text of the book is preceded by a tabular 
list of the cases cited in it, these being ammanged in 
alphabetical order. The outline of early legislation 
which forms the first chapter virtually begins with 
the Trade Union Act of 1871, previous Acts being 
merely mentioned in a couple of introductory 
phs. It was the 1871 Act which laid down 
the definition of the term “trade union” and 
removed the principal disabilities which, until 
then, had greatly restricted union operations. The 
Conspiracy and Protection of Property Act followed 
in 1875, and, inter alia, defined ‘ intimidation.” 
The Trade Disputes Act of 1906, however—arising 
out of the famous ‘‘ Taff Vale case,” which was the 
subject of many articles in ENGINEERING at the 
time—gave the unions a greater freedom of action, 
and relief from responsibility for the results of their 
actions, which changed the whole industrial scene 
in subsequent years; and the Trade Unions Act 
of 1913, which legalised the political funds of the 
unions, subject to certain conditions, was the basis 
of their rapid acquisition of political power, The 
fundamental clauses of these several Acts, and the 








great body of case law which has gradually accu- 
mulated, are well brought out in Mr. Samuel’s book. 
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PIETZKER’S EFFECTIVE 
BREADTH OF FLANGE 
RE-EXAMINED. 

By J. M. Murray, M.B.E., B.Sc., M.I.N.A. 


In 1877, William John, investigating the 
of a vessel of light scantlings which had broken in 
two during heavy weather, presumably on account 
of high stresses induced by a sagging moment, 
pointed out that the light plating of the deck and 
topsides could not be considered as fully effective 
under compression.* To take account of this 
in the usual calculation for the section modulus 
of the ship, he reduced the thickness of the plating 
of the topsides in the proportion of the stress which 
could be carried without buckling, computed by 
Rankine’s formula, to the gctual stress imposed. 
*“The gunwale angle iron, ‘and one foot of deck 
plating and a foot of sheerstrake was taken as held 
practically rigid, and therefore effective.” 
This is the earliest refinement of the application 
of the beam theory to ships, an application intro- 
duced by John himself, which the present author 
ee ee ee eee 
t influence on subsequent investigations 
of the kind. Later, T. C. Read and G. Stanbury 
compared the observed deflection in still water of 
two cargo ships with the calculated value, and found 
that, taking all longitudinal material as fully effec- 
tive, to reconcile the two sets of results it was neces- 
sary to use E values of 11,300 and 9,350 tons per 
square inch.f Then came the classic iments 
on H.M.S. Wolf, which were analysed by Sir John 
were to bring observed and calculated deflee- 
tions into line, E values covering the same range 
as those deduced by Read and Stanbury had to be 
used. About the same time, Dr. J. Bruhn, from 
experiments made on gitders loaded at mid-length, 
came to similar conclusions.§ Since there did not 
seem to be any valid reason that the Young’s modu- 
lus of a piece of steel should alter when it was built 
into @ ship, the discrepancy was assigned to the 
inability of the to act with complete efficiency, 
whether due to slip of rivets, tendency to buckle, 
or lack of initial 
At this juncture, Marine-Schiffbaumeister Felix 
Pietzker, in his Festigkeit der Schiffe (1911), re-intro- 
duced John’s idea of effective breadth of flange, 
though in a more arbitrary manner. His dictum that 
@ breadth from 40 to 50 thicknesses of plating only 
should be considered to contribute to the strength 
of a member has done much to determine 
ideas on this subject, and by the mere flow of time 
has acquired a certain authority. It is not difficult 
to cite fairly recent instances where recourse has 
been made to Pietzker’s effective breadth to explain 
results, or where experimental results have been 
adduced to confirm his theory. Since there is a 
tendency still to accept the breadth of 40 to 50 
thicknesses as axiomatic, it is of interest, perhaps, 
to examine the validity of the bases on which it rests. 
For plating in compression, the gist of Pietzker’s 
conclusions is contained in the following sentences : 
““The question is, therefore, what is the relation 
between plate thickness and the 
span 80 the danger of buckling will be avoided ? 
We can affirm that the limit for a plate with free 
edges is between 40 and 50 times the thickness of 
the plate. This value cannot be taken as definite, 
but it has much to recommend it . . . For a built-in 
plate, which is related to the foregoing, the limit is 
approximately 40 times the plate thickness . . 
It can be said, generally, without much error, that 
plating extending not more than 40-50 thicknesses, 
or which has effective stiffeners at that spacing, can 
be taken as an effective girder.” For this statement 
he gives as his authority the work of Dr. W. E. 
Lilly.|| The reference in question deals with an 


* “ On the Strains of Iron Ships,” Trans. I.N.A., Vol. 
18 (1877). 

t “On the Relation between Stress and Strain in the 
Structure of Vessels,” Trans. I.N.A., vol. 35 (1894). 

t “ The Strength of Ships, with special reference to 
Experiments and Calculations made upon H.M.S. Wolf,” 
Trans. L:N.A.,; vol. 47 (Part 1) (19905). 

§ “ Some Experiments on Structural Arrangements in 
Ships,” loc. cit. 

i “‘ Web Stresses in Plate Girders,”” ENGINEERING, 
vol. 83 (1907). 





*|the movement of the stiffener. Here also we are 


_| aay record of. Americas 


inquiry into the function of vertical stiffeners to 
the webs of plate girders. It is suggested that-they 
should be considered to fulfil two duties, namely, 
to act as struts and transmit compressive forces, 
and to render the web effective to withstand buckling 
due to shear. Experiments on light plate girders 
5 ft. 3 in. long, subjected to a load at the centre of 
the span, were interpreted as showing that the 
stiffeners did fulfil this dual purpose. . In a mathe- 
matical discussion of the problem, the optimum 
spacing of stiffeners to enable the web to transmit 
the stresses as pure shear was considered, and a 
formula for the buckling stress, of the Rankine- 
Gordon form, was developed. On the assumption 
that, in practice, half of the shear stress on the 
girder is transmitted by the web, and half by the 
capronerteaper Pater sy Bley Beeston ret yr 
ee design, the of the 

sneha tnt clseah tt taphe tha’ deietaanes 
of the web. However appropriate this conclusion 
might have been to the conditions examined—and, 
incidentally, modern treatment of the subject* 
shows that the results obtained seriously under- 
estimated the strength of the web— it bears little | g 


y Fig.t. 
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wi sevald be Sales be redken titewhots of the planing 
as @ flange to the stiffeners, sinee these are usually 
too far apart; with plating 7 or 8 mm. thick, and 
stiffeners 600 mm. apart, we cannot accept 
that the whole of the breadth of the plating follows 


forced to adopt an effective breadth . . . This 
breadth, according to American experiments, is 
some 40 to 50 times the plate thickness, the figure 
which has already appeared.” The reference given 
fe Bg ayer sce ge bashers ny 
1908, page 299, but 

The author searched 


Furthermore, there is no reference to these experi 
ments in contem; American technical litera- 
ture. Possibly himself considered his 
justification for the 40 to 50 thicknesses in tension 
deg bee wena at pce a reap mae 
the longitudinal stresses in a small cruiser, he says, 
referring to the tension side of the hull: ‘‘ We shall 
not be greatly in error if, for lack of better basis, 
we use the same estimate as for plating in com- 
pression.” In his book, as an extension of the 
principle, the same breadth of plating is used in 
conjunction with a stiffening member resisting 
bending, such as a bulkhead stiffener, as for direct 
tension and compression. 


* “The Stability of Webs of Plate Girders,” ENotn- 
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Thus Pieteker’s effective breadth passed into 
history as a general rule although, in justice to the 
originator, it was probably never intended to be 
more than a reasonable approximation for use where 
light plating was concerned. Even in this }j 
sphere, it is fair to say that its use a3 an ompiricg 
rule is likely to be more misleading than helpfy) 
Neither was it generally accepted at the time, 
Lienau,* dealing with the case of a cargo ship buji, 
on: the Isherwood argued that, since the 


system, 
transverse members of a ship of this kind were mae 


closely spaced than in a warship, the cri 
load of a panel of plating bounded by two 
tudinals and two transverses .is higher, and ng 
gested that here the effective breadth of 

should be 120 times the thickness. There ary 
several patent fallacies in his reasoning, which 
invalidate this result. Professor W. Hovgaardt 
recommended that plating in tension should be taken 
as fully effective, and in compression a breadth of 
80 thicknesses should be assumed to act with the 

As has been stated, Pietzker’s formula has been 
applied to two cases, that of the longitudinal 
strength of the ship as a whole, and that of the stiff. 
ening member subjected to bending. For the 
first, it is obvious that, due to deflection from 
water pressure and other unfaifmess, light plating 
in tension or compression cannot be fully effective, 
and there are now available ways of correcting 
for these effects. The matter was settled more or 
less completely by the experiments on the United 
States destroyers Bruce and Preston,} when it was 
found that, taking all continuous structure in the 
inertia calculation without deduction for rivet 
holes, and making an allowance for serious buckling 
of light plating, and the deflection due to shear, the 
E value of the structure of the ship as a whole 
was the same as for its component parts, within the 
range of normal bending moment. Incidentally, 
this result obscures further the cause of the dis- 
crepancies noted in the Wolf experiment. 

For the other case, that of the isolated ¥ 
the position is not so clear. From time to time, 
attempts have been made to evaluate the amount 
of plating acting with the stiffener by comparing 
calculated with observed results of bulkhead 
deflections. Professor A. M. Robb§ found that 
the deflections observed on the structures tested 
by the Bulkheads Committee could be reconciled 
with calculated values if the constraint was taken 

60 per cent. encastré, and the effective breadth 

plating at 20 times the thickness; Hovgaard, 

the basis of Bruhn’s work, used a rather larger 


_| to this subject, but little experimental work with 


which to compare the calculations. Of the experi- 
mental work, the most useful is that of Miller,’ 
Schnadel{| and the subsidiary results obtained by 
the Welding Research Association.** Miller and 
Schnadel found a substantial measure of agreement 
between their experiments and calculations, and 
the work of both these. investigators is most illu- 
minating. The work of the Welding Research 
Association is interesting from the practical point 
of View, in that full size and not laboratory 

were tested. Here individual commercial sections, 
in conjunction with plating, were subjected to 
transverse loading, and it was noted that the 
position of the neutral axis, determined, by: means 
of strain readings on the web, varied with the type 


"| of end connection. In all tests, the position of the 


neutral axis moved away from the plate when 


*“On the Strength of Longi 
Ships,” Schiffbautechnische Gesellschaft (1913). 

+ Structural Design.of Warships. E. and F. N. Spon, 
Limited, 57, Haymarket, London, S.W.1. (1915). 

+ “ Investigation éf the Structural Characteristics of 
the Destroyers Preston and Bruce, by Lieut. Cdr. O. O. 
Kell. Trans. Am. Soc. Nav. Arch. and. Mar. Engrs., vol. 
39 (1931), and vol. 48 (1940). , 

§ ‘* Notes on Defiections of Bulkheads and of Ships,” 
Trans. I.N.A., vol, 63 (1921). 

i “‘ The Effective Width of a Plate Supported by 2 
Beam,” Inst.C.E. Selected Papers (1929). 

‘| “The Stress Distribution in the Flange of a Thin- 
Walled Box Girder,” Schiffbautech, Gesellschaft (1926). 
** Fourth Interim Report on ‘the Investigation of the 
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pe 
were fitted to an unbracketed section. 
jor example, with a 12 in. by 0-40 in. by 3} in: by 
y-45 in. angle in conjunction with 24 in. of 0-42-in. 
plating. the effective width of plating found by 
equating the moment of the area on each side of 
the neutral axis was from 20 to 24 in. with bracketed 
«nd connections, depending on which side of the 
i the load was applied; where there were 
prackets, the effective width of plating was 
greater than the actual width. Other 
showed a wider variation between the 
efective width of plating for ‘unbracketed and 
ted stiffeners. 
The problem may be approached from the theo- 
retical aspect in the following way : 


no 








AP (ay) |g Flay) OF (y) _ 
oy! Ox® By? ee 
where 
fz= - ad = stress in x direction ; 
fy= 7 MeL = stress in y direction; and 
fzy=- ae = shear stress. F (2 y) is the 


Airy function. 
The genera] solution te this equation may be 
taken as 
F (zy) = & An (e-*v + B, etv + Cy y em*y 
+ Dy ye*v) sin kz, 
where 
nt 


l 
‘z= wsin ke [ ety + Beky + Ce-*y (y- 9) 


+ Detv (y +})]: 


fy = — # sin kx (e~*v + Bekv + Cye*y 
+ Dyetv); and 


fzy= — ® cos te| e-ky + Beky + Ce-ky 


(;-»)+ Dew (5 +¥)]. 


Then, for a plate of breadth 26 (Fig. 1, opposite), 

stiffened longitudinally and loaded so that the stress 

at the junction of the web and flange is fm sin kz, 

where n= 1, the following boundary conditions 

hold: fy=0 for y=b; fxy=0 for y=b; 

and v = Ofor y = 0, where strain in y direction 
dv 


Cy = +- 


dy 


k= and / = length of plate, 


Now 


1 1 
«= E(ty-Z/*) 
where m = Poisson’ tio aie 
= Po 8 ratio = 3 


The constants may be found, therefore, from thie 
following equations : 
(a) e-? + Be? +C be-? +D db e? =0, where p= b+" 
a 
(b) —e-?4+BeP +Ce-p (=) + Dien (=) 
= 0; and 


(c) (m +1)(B —1) + (*=") (C+D) =0. 


For a continuous plate with stiffeners spaced 2 6, 
the conditions are: fay = 0 for y= 6b; 
v= 0 forgs0; and v = 0 fer y = b. i 

The equations determining the constants aré : 


> a ‘ 

(d) — e-Pa Ber + Ce-? (’ =) + Der (=? 
w Pp Pp 
=0 


4 
(6) (m +15 — 1) (+=*) (C + D) = 0; and 
(c) rae + Ber —Ce-vpb + Depd) 
+ ‘= ™ (Dep + Ce-v) = 0. 


The effective breadth is 
t | dy 
b= ae) ais where ¢t = thickness > 


_ k+ kB-~C=D 
“PF PBTIEO—- OF 
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The effective breadth of a plate is depe 
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therefore, on the ratio + and independent of thie}, | iyROAD TRANSPORT.* 
ness ; the curve, Fig. 2, opposite, shows this relation’7 po ®. & Sux eLL-Smirn, C.B.E., M.Inst.T. 


Furthermore, it can be shown that, for all practical 
purposes, it is sufficient to take the length of the 
plate as the distance between the points of zero 
bending moment. The continuous plate is found to 
be slightly more efficient than the plate with free 
edges, but» the difference is negligible. 

It should be noted that, while the solution given 
above satisfies the conditions chosen, there is 
another condition—namely, that the shear force 
should disappear at the ends of the plate—which 
is not satisfied. Schnadel introduces a modification 
to his expressions to give this result, but the influence 
of this modification is not important, and the effect 
of the superimposed shear force vanishes at a short 
distance from the ends of the plate. Another point 
to be borne in mind is that, while this solution 
holds for either tension or compression, it only 
holds so long as the plate remains plane and is not 
subject to crippling or other deformation. 

Reverting to the results published in the Fourth 
Interim Report on the Investigation of the Welding 
of Ships’ Structures, we find that for the lugged 
stiffener, the distance between the ends of the plate 
is 16 ft. and for the bracketed one, the distance 
between the points of zero bending moment is 10 ft. ; 
the breadth of the plate, 2, is 2 ft. in both cases. 
The bending-moment curve is sufficiently close to 
the shape of a sine curve to justify the use of 
the diagram, from which it will be seen that, 
for the case cited, the effective breadth of plating 
for the lugged stiffener is 0-97, and for the bracketed, 
0-93, of the actual breadth. Here we have an 
explanation of one of the factors affecting the altera- 
tion of the position of the neutral axis noted in the 
report ; other effects enter into the matter. On all 
counts, therefore, we may conclude that Pietzker’s 
effective breadth must be dismissed as having little 
value ; the only explanation of its survival is that 
its use leads to very conservative results. 





CONFERENCE ON MACHINABILITY. 


RaTHER more than a year ago a suggestion was made 
that the Institution of Mechanical Engineers might 
revive the activities of the Cutting Tools 
Committee by inaugurating systematic co-operative 
research of a fundamental character on machinability 
and by organising a conference covering various aspects 
of machinability. After giving the matter full considera- 
tion it has been decidedto hold a whole-day conference 
at the Institution on Friday, May 24. The papers to be 
nae are in four groups, the first two of which will 

considered at the morning session, from 10.30 a.m. 
until 12.30 p.m. Group I, which concerns the “ Physica] 
Basis,” comprises three papers, namely “Machin- 
ability and Structure of Ferrous Materials,” by Dr. C. 
Sykes, F.R.S.; “ Relation of Structure to Machin- 
ability—Non-Ferrous Metallurgy,”» by Mr. A. J. 
Murphy; and “ The Mechanics of the Cutting ra- 
tion,” by Professor R. N. Arnold and Dr. G. A. Hankins. 
Group IT deals with “ Testing Methods ” and consists 
of five papers, namely, “ Testing Methods using Pendu- 
lum Machines,” by Mr. A. 8S. Kenneford ; “ Notes on 
Machinability Testing Apparatus and Tests carried out 
at the Meval Ondannee Inspection Department, Shef- 
field, including a Deyelopment of the Drill Test,” by 
Captain D. W. G. Curry, R.N.; “ Standardisation of 
Tools for Machinability Tests,” by Lieutenant €. H. 
Booth, R.N. (ret.) ; ““ A Tentative Method of Assessment 
of Machinability,” by Mr. C. W. George ; and “ Tool 
Wear as a Measure of Machinability,” by Mr. C. 
Eatough. 

At the afternoon session, which opens at 2.30 and is 
due to close at 5 p.m., Group TIT, concerning “ Cutting 
Conditions and their Effects,” and Group IV ‘on 
“ Machinability in Relation to Economy of Production,” 
will be dealt with. Each contains three papers; those 
in Group III comprising “‘ The Effect of Speed, Feed, 
and Angle on Machinability,” by Mr. C. F, Roby; 
ys Tool Materials,” by Mr. J.E. Attwood ; and “ Cutting 
Fluids and Chipbreakers,” by Mr. W. A. Carter. The 
papers in Group IV comprise, “ Heavy “ 
by Mr. G. M. Baker; “‘ Medium Engineering,” by Mr. 
L, Johnstone ; and “ Light Engineering,” by Mr. P.C. 
Redwood. The papers will be presented in bri 
r rs for each group, after which the conference 
will be open for general di: ion. The purpose of the 
papers is mainly to elicit as wide a range of views and 
experience as possible. Advance copies of the papers 
may be obtaingd on application to the secretary. 


avait ‘ ~ (Continued from page 341.) 

fn the Finance Bill of 1926 that severe taxa- 
tion ‘48 an instrument of Government policy was set 
in motion by Mr. Churchill, then Chancellor of the 
Exe . The ominous “ thin of the pe 
had been introduced in 1909 with 14d. net per gallon 
on petrol, which fuel tax was advanced to 3d. net in 
1915. A further change followed in 1921, when the 
fuel tax was dropped in favour of annual licence 
payments varying between 12/. and 84/., with 2/. for 
the right to use a trailer. Then came 1926, with 
millions of transferred from the Road Fund 
to eral Budget needs, together with severe up- 
galing: of direct annual taxation, the licence pay- 
ments ing between 15/. and 120/., with 61. addi. 
tional for each vehicle entitled to draw a trailer, plus 
an added fuel tax of 4d. a gallon. The series of 
tightenings of the screw, ‘including transfers of all— 
Road Fund balances to the Exchequer, proceeded 
without a halt, while the fuel tax was put up in April, 
1931, to 6d. per gallon, and in September of the same 
year to 8d. per gallon, with full rebate on heavy hydro- 
carbon oils, which rebate was reduced to 7d. in April, 
1933, and to nil in August, 1935. All hydrocarbon 
fuels for motor transport have been taxed 9d. per 
gallon since 1938. Incidental annual licensing fees, 
such as those for licensing and fitness certificates, 
have been disregarded here, but they are by no means 
negligible in the aggregate. 

big event of 1928 was the securing of general road- 
transport powers by the four main line railway com- 
panies. A Joint Committee of both Houses of Parlia- 
ment sat for 37 days before reaching (by a narrow 
majority) a decision in favour of the powers sought. 
Many of the smaller road operators failed to make 
financial contribution to the costs of opposition. 
Certain voluntary steps towards co-ordination of Lon- 
don’s r transport, in 1928 and 1929, preceded 
more official action. _ Bills oted jointly by the 
L.C.C., 1..G.0.C., and the four Underground companies, 
were deposited on December 17, 1928, but were 
thrown out on July 17, 1929. These co-ordinating 
Bills did not make any change in ownership of the 
various undertakings. ey differed in these respects 
from the later proposals of the Government, although | 
the London Passenger Transport Board as ultimately 
constituted was not public ownership in a strict sense. 
The year 1930 initiated a distinct preference for saddle- 
type tanks for the conveyance of some liquids, as 
inst the earlier, more popular cylindrical tanks. 

e higher centre of gravity of the older types was 
found to cause additional wear on tyres, apart from- 
other minor disadvantages. Glass-lined , which 
are spun during the process, continued to be made of 
cylindrical form. 

Three reports by the Royal Commission on Trans- 
port, of which Sir Arthur Griffith Boscawen was 
chairman, had noteworthy and far-reaching effects in 
shaping subsequent official _y, ‘concerning com- 
mercial road ti rt. The following legislation was 
among the results of their meetings, conclusions and 
recommendations: Road Traffic Act, 1930; Road 
and Rail Traffic Act, 1933; Road Traffic Act, 1934; 
Restriction of Ribbon Development. Act, 1935; Trunk 
Roads Act, 1937; and Road Haulage W. Act, 1938. 
These Acts, in some clauses, went beyond any recom- 
mendations of the Royal Commission, and were in 
part due to recommendations made by the Salter 
Conference and the Transport Advisory Council. 

As a war apr A of changes brought about, mention 
may be made of: a new at ification into motor-cars 
(up to seven passengers and 3 tons unladen weight) ; 
dikey motor-cars (other than motor-cars and Tinted 
to 2$ tons, later increased to 3 tons unladen weight) ; 
and motor tractors up to 7} tons unladen weight ; 
amended restrictions. about traffic across bridges ; 
new speed limits by. pr re compulsory third- 

y insurance; an authority running powers 
Seetcuhied. Latitude was su tly allowed in the 
Construction and Use Order of 1931 as to unladen 
weights for ial t and according to the number 
sot dinpcatiios of edt Whechs and also in specified 
instances for over-all widths of 8 ft. Multi-wheelers 
now went ahead. 

The progressive lowering of tyre costs per mile run 
since 1906 contributed in most valuable measure to 
operating margins as well as performance in total 
miles run per tyre ; ‘for example, whereas in 1906 no 
lower figure than 4d, per icle-mile for the solid 


brief by | tyres on a four-wheeled London motor “bus was quotable, 


by 1932 the cost per mile for a six-tyred London ’bus 





* The First Henry Spurrier Memorial Lecture, delivered 
before the Institute of Transport at a meeting held in 





London on December 10, 1945. : Abridged. 
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on pneumatics was down to less than 0- 10d. per, vehicle 

mile, and in the provinces to about 0-14d. 

A conference was set up on April 11, 1932, by the 
Mr under 


then Minister of Pybus, 


Transport, Mr. the 
chairmanship of Sir Arthur Salter, with the ——— 
oO 


terms of reference :—‘ From the point of view 


establishing what would be a fair basis of competition 
and division of function between rail and road transport 
of furnishing advice and 
sad T t will 


of goods, and for the 


information which Minister of 


invite the views of the Highway Authorities and other 
interests to consider the facts relating to the 
way costs in relation to the contri- 


incidence of high 
butions of the different classes of mechani 


developments, should be a, 
road and by rail; and, in 


ied to 


re) by the end of July.” “ 


t resulted in a unanimous and punctual report 
of the four main-line 


signed by the 
railways and the four tatives of goods trans- 
port by road, who constituted the conference. This, 
of itself, was and remains most noteworthy. The 
unanimously reported that, on the basis of 60,000, 5 
a year to be expended on the roads of Great Britain, 
23,500,0002. should be derived from commercial goods 
vehicles, and 26,500,0001. from all other road motors 
exclusively as annual licence duties. The produce of 
taxes on fuel were not brought into account. The 
conference sought to show that the highways of the 
country were, in a sense, to be as “ a legacy 
from the .” evaluation of which was to be regarded 
as pda may out their user value to other beneficiaries 
against proposals that commercial motor transport 
should accept interest and sinking fund charges in 
of any estimated capital values for highways. 

he roadway tunnel under the Mersey, between 
Liverpool and Birkenhead, was completed and opened 
to traffic in 1934. Traffie and tolls revenue both 
proved to be approximately twice as good as the 
estimates. The maximum t of carbon 
monoxide found in the tunnel at traffic peaks was 
about one-fourth of that laid down by the medical 
profession and ventilation experts as non-prejudicial 
to those travelling through it. This decade also saw 
the inauguration of the vogue of the compression- 
ignition engine; and it closed with total registrations 
of goods vehicles at 440,000 and of hackneys at 87,000. 
The goods total was "=. y 87 per cent. on the position 
in 1925, whereas the hackney total was—in part due 
to licensing control and in part to the adoption of 
heavier "buses and coaches—down by 15 per cent. 
The annual consumption of liquid motor fuels had 
reached 1,300 million gallons of spirit and 37 million 
of heavy oil., Steam-driven vehicles fell to 2,100. 

The decade 1936-45 has been essentially one of 
tightening Governmental control, under the Acts of 
1930, 1931, and 1933, and Emergency War Legislation. 
Shortages of fuel and manpower chiefly accounted, 
from 1939 onwards, for extra severe controls, to which 
rubber scarcity added further in 1941. Commercial 
road transport, as allowed and utilised, carried on 
magnificently through the stress and strain, with close 
relation to, and in co-operation with, the railways. 
There were admittedly some very definite advantages 
for road-transport operators by reason of official 
intervention and support. Some war-time practices 
may well prove to assist the future—although by no 
means all. 

Following upon district and sub-district grouping 
of nies (oon Bay 1939, and later as part of the Govern- 
ment’s Road isation, full control was 
effected by the Ministry of War Transport on adminis- 
trative lines by 1943. The structure and outcome of 
this country-wide organisation on the rates and hiring 
sides may prove to have an important bearing on post- 
war co-ordination plans, especially as is now envi ‘ 
The Road Haulage Association was disappointed at 
the decision to extend the Government Road H 
Organisation for a considerable further period, instead 
of allowing its plans for a commercial taking-over to 
fructify. if ing persists on the score of national 
economy, it may prove that some road transport 
facilities will be redundant, but there must always be 
such facilities on a very large scale: the country 
eannot carry on without them. 

The major ion of this address concerns the 
future, but is on the past—on efforts, failures, 
faults, lessons learned, losses and, happily, conspicuous 
successes in nation-wide service. It is essenti con- 
fined to goods transport. One has to ask, “ WI 
do we go from here?” The portions now to be given 
were Srafted before the final announcement that 

was defini to be nationalised, 


cally 
pelled vehicles; to consider the nature pare A ye 


the regulations which, in view of modern economic 
goods transport b: 
light of any fen | 
reached under these heads, to make such further 
recommendations as they are able to frame designed to 
assist the two sides of the industry to carry out their 
functions under equitable conditions which adequately 
the interests of trade and industry ; and to 


Labour Party’s platform 
priority No. 1. 


if not 


relative current importance itically. 


not to hamper it. 
who ardently believe in scope being all 


at home might be affected by existing proposals relating 
to personal social insurance and industrial injuries.” 
By analogy, at the outset, nationalisation of rt 
rs | not proceed in any hurry beyond that of railwa: 
and co-ordination of passenger services classed public 
utility—in addition to long-distance road haulage. 
More specific exemptions for sections of transport are 
indicated. 


Schemes which profess to have co-ordination for 
their objective, yet make no provision for extensive 
continued use of goods motor vehicles, are more 
correctly to be elassed as suppression schemes. They 
essentially disregard the real need of industry for that 
arm of transport to remain substantial. The possi- 
bility that goods transport by road might not survive, 
disappeared many years ago; it gave place to the 
problem by. which we remain confronted, namely, who 
will provide it and how will it be conducted. State 
ownership on the goods side having been announced 
to be limited to “long-distance haulage,” this may 
prove to mean vehicles authorised to make 
outward and return journeys of 60 miles and upwards 
in each direction. This does not by any means indicate 
the intention that, subject to li i conditions 
strictly applied, no goods vehicles are to operate in 
large numbers: for lesser mi Regard ought to 
be paid to the fact that during the last 15 to 20 years, 
many industries have developed a far wider sense of 
ublic responsibility than in earlier days. Profits 
ave been sacrificed tly in order to ensure 
ssi nd and stability of the undertaking and not 
east of all to preserve opportunities or extend activities 
on terms agreed with the appropriate trades unions. 
Efforts to show that nationalisation might be 
avoided or, more probably, achieved by stages, have 
included proposals for i or area transport 
boards set up by Act of Parliament or under some 
comprehensive of incorporation. These are 
wid favoured, the London Passenger Transport 
Board being eited as a guide, if not a complete model. 
1t may be taken almost for granted that the Govern- 
ment’s attitude, apart from the fundamental transfer 


of o to the State, accords with the following 
main = : (1) financial stability of the railways 
must be recognised as of primary national importance ; 


(2) regulations and taxation affecting goods transport 
by road must be approved with due regard to (1) but 
equally to the national interest ; (3) voluntary steps 
to consolidate road-transport interests must be hastened 
by direction ; and (4) an early time limit must be set 
to efforts to co-ordinate alternative means 
of and facilities for inland transport. 
The country has ap for some years, on these 
vacwe ited B, with the choice between an 
chequer subsidy for the railways or some definite 
a as not, indeed, to nationalise—inland 
transport. big step is now to be adopted. There 
may prove to be recourse to a number of i 
T rt Boards, as a more acceptable plan than only 
one National Transport Corporation or other form of 
centralised administration. Time alone can show 
whether or not the numerous proposals will in fact 
develop into a concrete operational scheme embracing 
all inland transport and coastwise shipping. The 
announced decision to proceed hefore August 11 next 
cannot be disregarded, and it is obvious that legislative 
control will be re-cast. The motives behind this new 
move are no doubt genuine, although not a few 
economists consider them to be unsound and unlikely 
to uce the beneficial results claimed for them. . 
tate ownership has points in common with rs 
Pp 





ownership. It is seldom that municipal owne’ 
results in any hindrance to of interference with the 
experienced, efficient and intelligent management of 





transport 
although this plan had been for many years in the 





the undertakings so owned. 


at Gspect of the 


programme. That early inten- 
tion had been somewhat obscured by non-inclusion with 
coal, plus gas and electric supply, plus iron and steel, 
which were classed together as legislative group 


Announcements at the end of August last, and 
recently, that nationalisation of transport is to proceed, 
do not ak came the continued examination of many, 

existing and likely problems. Acceleration 

of some control measures is inherent ; other considera- 
tions appropriate to private en ise may recede in 
Whatever 
personal and individual views about State ownership 
pers. be, the die having been cast, the obligation upon 
and all of us is to endeavour to contribute in 

the public interest to the success of the new regime, 


Some measure of comfort may be derived by those 
lowed as far as 
possible for private enterprise from an answer given in 
the House of Commons by Sir Stafford Cripps on 
November 12, 1945, when the Assurance Companies 
Bill came up for a second reading. He then said: 
“The Government has no intention of interfering with 
the free transaction of insurance business by private 
enterprise, save to the limited extent to which insurance 
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matter remains one of the lamental 

which are advanced in Seeder nationaliseen™® 
toa point, ifnot totally. On the other hand, mung’? 
authorities are objecting to a transfer of their tranapes 
undertakings to the State. 

The transport outlook must, in fact, be Te-Orien, 
according to recent political events, one effect “a 
the imposition upon all concerned of the necesit® 
to recognise the pending fundamental changes jn ran 
directions of the undertakings and objectivity I 
looks as though the Government's attitude toy, : 
the so-called profit motive, while allowing it to dey P 
in respect of greater free margins for wegoemme? 
and, let us hope, for salaried staffs and useful director; 
—is to be construed to yield but meagre returns f 
holders of erstwhile stocks and shares. i 

One possible course of action by the Governmen 
may be taken by the Minister of War Transport on 
the lines of the Cripps plan of setting up “ work 
parties.” Sir Stafford Cripps has indicated on ae 
than one occasion that such steps are to be applied ¢, 
additional industries, and it is likely that inland 
transport may be brought undef scrutiny before long 
in this manner, namely, for procedure to be set y, 
with authority “to examine and inquire into th. 
various schemes and suggestions put forward for jm. 
provement of organisation in the industry, and ty 
report as to the steps which should be taken in th. 
national interest to strengthen the industry and render 
it more stable.” ° 
Increasing importance must attach to the fact 
that there are on record since 1928 widely beneficia| 
results of co-operation and co-ordination between 
rail and road on the public passenger side, by reason 
of financial participation and operational associated 
working. The Road-Rail Conference, which was set 
up in 1939, has done much to elucidate some of the 
problems involved. The two irreconcilable objectives, 
so far, have been profit for the competing systems and 
operators, and freedom of choice for consignor and 
consignee. The so-called “little man "’—some 60,000 
of them—is one stumbling-block in the path of co. 
ordination which has to be overcome. Where amal. 
gamations have been mutually effected, there can be 
no question as to added operational efficiency being 
achieved as one important result in serving the public, 
while probably a larger combined undertaking is less 
liable to damage other more stable interests. 

The sturdy individuality and mainly useful services 
of these smaller operators cannot be ignored or elimi- 
nated. They have either to be integrated through a 
changed economic or national scheme as a whole, or, 
perhaps, left their own operational scope governed by a 
newly-devised zoning within specified limits. One 
alternative might be according to permitted maximum 
charge for any journey with relevant settled scales, 
The impetus towards unification and direction conse- 
quent upon further legislation should tend to close a 
long term of uncertainty and stress ; it is the common 
aim of Government and most transport operators alike, 
to mend matters and to avoid a new era of “ cut and 
kill.” It will be recognised that railway practices 
allowable under exceptional and agreed-rates quota- 
tions must have bearings upon the introduction of 
co-ordinated rail and road rates and charges if the latter 
are to possess the vital element of stability. 

The fact that such legislation is intended in the near 
future leads one to expect it to be drastic. To be 
effective, it cannot be other than stringent. Examina- 
tion of possible courses discloses continuing and real 
difficulties for both rail and road, with canal and 
coastwise interests very much on the alert as to where 
they come in or go out. The formulation of equitable 
plans must certainly be pursued as part of any Govern- 
ment’s programme, with or without nationalisation. 
None of the foregoing considerations is likely, in 
my opinion, to delay for much longer the time when 
force of circumstances will bring about further financial 
participation by railway companies in, and possibly 
joint management of, all goods road-tr under- 
takings other, perhaps, than those exclusively operating 
in ly defined local centres and their immediately 
appropriate environments, or excluded, on some other 
simple basis, such as gross traffic revenue limits per ton, 
or per vehicle-mile, by the day, week or month. 


(To be continued.) 





BRITISH LIFTS AND ESCALATORS FOR CANADA.—It has 
been announced by the Agent-General for British 
Columbia, 1-3, Regent-street, London, S.W.1, that a 
contract, valued at 80,0002., has just been signed with 
Messrs. J. and E. Hall, Limited, Deptford, for the installa- 
tion of lifts and escalators inthe premises of Messrs. Wood- 
wards Stores, Limited, at Vancouver and Edmonton. It 
is stated that this is the first time a British firm has 
sucveeded in securing a contract of this kind in Canada 
in the face of keen competition. An additional sum of 
220,0001. is being spent in purchasing other goods of 
British manufacture: 
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RADIOLOCATION CONVENTION. 
(Continued from page $20.) 
CaTHODE-Ray TUBES. 


Tae second paper presented at the meeting of the 
Radiolocation Convention on ge os afternoon, 
h 27, was on “ War-Time Develo) its in 
Cathode-Ray Tubes for Radar,” by Messrs. L. C, Jesty, 
H. Moss and R. Puleston. This gave a broad outline of 
the history of the cathode-ray tube from the point of 
view of the designer. The war years had seen steady 
in cathode-ray tube techniques. While no 
revolutionary development had occurred, the overall 
improvement resulting from a series of relatively minor 
advances had been considerable. These advances had 
been due largelyto the wider and better understandingof 
the theoretical aspects of design. So far as ‘‘ gun ” design 
was concerned, important advances had been made in 


the know! of cathode loading problems and it had 
been ible to obtain useful correlation between 
cathode loading and emission life. Considerable work 


had also been done on the effect of cal 

on gun so that, to a large extent, it was now 
possible to predict this performance with waepeeting 
accuracy. blems of dimensional and posit 
tolerances on electrodes had received attention. 

By far the greatest progress had been made in the 
domain of afterglow screens, which were of much 
importance in many war-time cathode-ray tubes. 
Apart from the great progress in the development of 
application methods suitable for large-scale production, 
various theories of the mechanism of excitation and 
delay had been investigated. Accurate methods of 
automatically plotting build-up and decay curves 
ander various excitatiou methods had been worked 
out. A practical result of this had been a steady 
improvement in the uniformity of screen characteristics. 
In addition, the experience gained had made it possible 
to develop — the optimum screen for any new 
application. From the actual manufacturing angle, 
the war years had seen the introduction of semi mass- 
production methods in the case of pes | processes, 
Automatic pumping of the smaller tubes had become 
fairly general and the assembly processes had been 
assisted by relatively elaborate jigging techniques. 

Imspite of these developments, it was unlikely that 
the improvements in the performance of cathode-ray 
tubes for television would be as marked as might be 
expected. The demands made on the cathode-ray 
tube for radar applications were rather different from 
those required for television, so that much of the 
research effort was expended on projects which found 
little outlet in the latter field. e considerable work 
done on afterglow-screen problems, for example, 
found no use in television. Again, the great majority 
of the research work during the war years was directed 
towards electrostatic tubes which, in 1939, were almost 
entirely superseded by the magnetic variety for tele- 
vision purposes. Those magnetic tubes which were 
emplayed during the war years, were (apart from the 
screens) merely of the 1939 television type, except 
for very minor changes ; and little effort was e 
in improving them until the very end of the war. In 
consequence, few improvements of significance had 
been obtained in magnetic tubes and the television 
tubes of the immediate post-war years were not likely 
to differ radically from those made in 1939. 


Precision RapaR. 


The meeting was concluded with a lecture on “ Pre- 
cision Radar,” by Mr. W. A. 8. Butement, who said 
that the interpretation in concrete terms of the accurate 
measurement of the range and line of sight of an object 
involved the study of an engineering problem. The 
real essence of this was to provide mechanical rigidity 
adequate to enable precise measurements to be taken 
within the order of accuracy obtainable by radar 
methods. Any error resulting from distortion, back- 
lash, or other mechanical fault must be kept smaller 
than the errors inherent in the radar system, if full 
advantage of this was to be taken. In the case of 
the first experimental model of equipment intended 
for coast artillery work, on a still day successive readings 
were taken of the bearing of a fixed object at a distance 
of two or three miles from the equipment. It was 
found that the probable error of these readings was 
0-97 minute of arc. An extremely rigid aerial system 
would have been necessary if errors much greater than 
this were not to be introduced by possible warping or 

isplacement of the aerial in high winds. Apparatus 
using sucli aerial systems under Service conditions, 
.and measuring the position of a fading target such as a 
ship, gave results having a probable error of the order 
of 10 minutes of are. Some at least of this decrease in 
-aceuracy could be attributed to mechanical causes. 
Had it been permissible to use heavy mechanical move- 
ments and associated structures, any reasonable degree 

-of robustness could have been achieved. In practice, 
it was necessary to design equipment which was. in 
-all cases trangporteble and in many cases mobile. 





This set a severe limit to the weight and size of such 
parts. As regards equipment mounted in an aircraft, 
not only must weight be strictly limited, but also the 
size of the aerial structures and of the equipment as a 
whole must be kept to an absolute minimum. It was 
not so important to keep down the weight of the radar 
equipment on fighting ships, but it must us 

ins in a small space, often remote from 
onstal. Poe case, the me on a mounting which 
might ii moving, rolling or pitching, thus adding 
a further complicating factor which flocs the precise 
measurement of position. 


VALVES 


On Thursday morning, March 28, a paper on “ The 
Development of Radio Valves” was 
Dr, J. +7 
the research and early development work on this 
subject 
round existing valves, such as the silica valve developed 
by the Admiralty Experimental Establishment, which 
had an output of 25 kW in a pulse of 10 micro-seconds 
pat 25 pulses per second. A i le increase of 
power was obtained by using the continuously-evacu- 
ated demountable valves designed by the Metropolitan- 
Vickers Company. These were introduced in the chain 
stations in 1939 and gave an output of 200 kW per pair. 
Later, this was increased to 600 kW per pair. In the 
meantime, work had been started by the M.O. Valve 
Cormpany and the General Electric Company on the 
development of metal-glass types using a copper 
anode, which was also part of the envelope, and copper- 
glass seals. The next stage was the use of a thoriated- 
tungsten filament in the same structure, giving a 
two-fold increase in emission with half the filament 
power. This valve was used in many of the ground 
radar sets and at wavelengths down to 1} m., in spite 
of its relatively large size. An amplifier valve, which 
was a triode with a thoriated-tungsten filament, was 
developed with an output of 300 kW, and later provided 
the transmitter power for the Gee stations. These were 
all large valves; and the next step was to design a 
valve smaller and more suitable for use at 
frequencies. This valve had an output of about 10 kW 
at 15@ cm. Other valves to give higher power for 
naval applications at 50 cm. and 150 cm., respectively, 
were also desi . When still higher 
required these were obtained by the use of oxide- 
coated cathodes, the first valve of this type to go into 
use having an output of 200 kW at 50cm. Another, 
which was designed for lower frequencies and longer 
pulses, gave an output of 500 kW at 100 megacycles per 
second and a 15 micro-second pulse. 

As the first radar set worked on a wavelength of 
10 m. or over, the receiver could be based on normal 
valves. New valves, however, had to be developed for 
the shorter wavelengths, these being principally local 
oscillators for use with a frequency changer at an 
early stage, so that the main amplification could take 
place at a lower frequency. For this purpose, a triode 
with an anode dissipation of 74 W and oscillating to a 
minimum of 300 m ycles per second was designed. 
To meet the naval demand for an oscillator of this 
type, a valve was developed to work at 50 em. for 
use with a concentric-line circuit. This oscillated 
to 1,200 megacycles per second with an anode dissi- 
pation of 10 W. Another 50-cm. local-oscillator valve 
used a standard nine-pin glass base, which permitted 
the use of very short leads to all the electrodes. It was 
a triode with an anode dissipation of 8 W and a slope 
of 15 mA per volt. Its efficiency at 100 cm. was 
30 per cent. The amplifier designed by Standard 
Telephones and Cables for use at 50 cm. employed a 
copper-disc seal to which the grid was attached. It 
gave a signal/noise improvement of some 8-5 db to 
9 db over existing receivers. ‘ Disc-seal triodes de- 
signed by G.E.C. and M.O.V., who were working on 
the same lines, included an oscillator with internal 
feedback. Two discs were used, one for the grid and 
one for the anode, arranged so that the valve could 
be plugged into a double concentric line circuit from 
one end, thus making replacement easier. The anode 
dissipation was 10 W and the efficiency about 13 per 
cent. at 15 cm., 24 per cent. at 20 cm., and 32 per cent. 
at 30 cm. Further development resulted in valves of 
the same general performance at 8-5 cm. " 

The remainder of the paper dealt with the develop- 
ment of the ron and the Klystron,* and with 
the production of modulator valves capable of “ holding 
off ”’ a potential of 10 kV to 20 kV and of passing a large 
current for a short time with only a small voltage drop 
across the valve. Three main types—hard valves, 
aoa triodes, and triggered spark gaps—had 
been . 


Rapio MEASUREMENTS AND TEST GEAR. 


At the Meeting of the Convention held on Thursday 
afternoon, March 28, the subject of “ Radio Mea- 
surements and Test Gear’ was considered, and a 








E. Griffiths. This gave a broad account of | When 
The first radar transmitters were designed’ 


powers were | all 


paper entitled “Ultra-High Frequency Measure- 
ments ” was presented by Mr. C. B. Oatley. The author 


this a during the war on measurements and 
test gear for frequencies above 50 megacycles per 
second. Though frequency was the fundamental 
quantity which must be measured, the experimenter 
was 


; more concerned with wavelength. 
: at the jes under consideration, 
this latter always ke measured directly 


= 


‘investigating standar wave pattern on trans- 
mission lines or in wave guifles. The trend of measure- 
ment had therefore followed 


workers, by succbssive nodes or antinodes in a 

standing-wave had been content to measure 

wavelength an accuracy of about 1 per cent 
this accuracy was no longer sufficient, 

of -known frequencies by multi- 

plication from a quartz-crystal standard n 


thoroughly reliable; and satisfactory instrumen: 
frequencies were at present in use. -As the upper 
limit of frequency was raised, however, it would be 
necessary to make such attenuators progressively 
smaller in size, and a stage might soon be reached where 
ical difficulties would be serious. The position 
with regard to impedance measurement was reasonably 
satisfactory, although there was room for improvement 
in the detailed electrical and mechanical design of 
much of the apparatus at present in use. 
As regards the composite equipment required for 
making measurements on receivers, transmitters and 


the fact that most of the valves employed in radar 
work had narrow ranges of tuning. Although valves 
covering relatively wide frequency ranges were now 
becoming available, many problems must be solved 
before measuring equipment with similar wide ranges 
could be produced. 

, (To be continued.) 





Rattway ELECcTRIFICcCATION.—In reply to a written 
question in the House of Contmons, on Tuesday, April 9, 
the Minister of Transport (the Rt. Hon. Alfred Barnes, 
M.P.) said that since the date of the final report of the 
Royal Commission on Transport, 1930, 48034 route miles 
of mdin-line railway and 24 miles on the system of the 
London Passenger Transport Board had been converted 
to electric traction. In addition, the electrification of 
125} route miles of main line and 623 miles on the system 
of the London Passenger Transport Board was in hand, 
but was interrupted by the outbreak of war. All the 
above lines might be regarded as of an urban or suburban 
character. 








SPARE PARTS FOR FARM MACHINERY.—We have 
received from the Ministry of Agriculture and Fisheries 
a circular letter relating to a serious shortage of replace 
parts for tractors and other farm implements, which 
is likely to continue for the present. Users are urged 
to endeavour to relieve the shortage in the meantime by 
carrying out regular maintenance and timely overhauls. 
Excessive wear caused by running out of adjustment 
should be avoided, and when replacement seems unavoid- 
able the possibility of repair by welding should be care- 
fully considered. Broken and cracked castings, such as 
cylinder heads, crankcases and exhaust manifolds, as 
well as such parts as wheel spade-lugs and drawbar hitch 
frames, can be made good.by welding. Information 
regarding firms undertaking such work can be obtained 
from the County Agricultural Executive Committee 





* See page 125, anfe ; see also page 361. 


of the area in which the user is situated. 
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MESSRS. DAVID BROWN AND SONS (HUDDERSFIELD), LIMITED, HUDDERSFIELD. 


SYNCHRONOUS DRIVE FOR 
CARDING MACHINES. 


TEXTILE manufacturing machinery being a highly 
specialised branch of the engineering industry, the 
complexity of many of its units may have tended to 
cause the question of driving arrangements to be rela- 
tively neglected. There is now, however, a movement 
towards modernisation in this direction ; for instance, 
the example of the machine shop in substituting indi- 
vidual motor drives for the overhead line shafting and 
belts serving a number of machines is being followed in 
textile mills. As an illustration of such modernisation, 
a brief description is given below of a recent installation 
of an under-floor synchronous drive for carding 
machines, this installation having been carried out by 
Messrs. David Brown and Sons (Huddersfield), Ltd., 
Huddersfield, at the woollen mills of Messrs. John Kaye 
and Sons (Huddersfield), Limited, Huddersfield. A 
view of part of a carding machine in the mills and 
showing the new drive is given in Fig. 1, above, while 
the drawings, Figs. 2 and 3, show part of a similar drive 
on another machine of the same type. 

In order to make the reasons for the adoption of the 
new drive readily understood some general notes on 
the carding machine may be given. In the first place, 
it will be recognised by the textile engineer that the 
type of machine shown in the illustrations is that 
commonly used for the carding of cotton, but, as in 
the present instance, it can be adapted for carding 
wool also. The functions of the carding machine, 
whether of the type shown or not, is to disentangle and 
arrange the fibres of the wool or cotton, as the case may 
be, in parallel rows, both these materials being de- 
livered to the mill in bales, usually highly-compressed 
to save space in transit. The particular type of 
machine illustrated consists of three rotating drums 
known in the trade as “swifts,” arranged in series 
and opposed on the upper part of the periphery 
by a number of small rotating cylinders known as 
“workers” and “strippers.” The wool is passed 
between the swifts and the workers and strippers, and 
finally emerges from the end of the machine in 
or “slivers,” which are then on to other, and 
different, machines for further treatment before they 
are ‘finally reduced to a condition which enables them 
to be twisted into yarn by spinning. There are certain 
auxiliary of the carding machine for feeding, 
transferring and delivering the wool. These auxiliaries 
are arranged at the ends of the machine and between 
the swifts, but need not be described here. 
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Previously, the swifts in the machine shown in 
Fig. 1 were driven from an overhead line shaft through 
long flat belts. This type of drive, while being fairly 
satisfactory, had certain disadvantages. It is well 
known that a series of pulleys on a line shaft do not 
necessarily all transmit the same power; slight 
differences in belt tensioning, individual slipping, etc., 
may cause variations in the driven machinery. Further, 
the overhead belt drive is apt to be noisy and it occupies 
a considerable amount of space. In the new system, 
the drive is situated in a covered trench in the floor 
of the mill, and a single motor-driven shaft transmits 
power to a worm-reducing gear at each swift, the 
output shafts of the gears being fitted with pulleys, 
from which the swifts are driven by short resilient 
V-belts. The lay-out will be clear from the illustra- 
tions. It will be clear that the V-belts give a more 
positive drive than the original long flat belts, and the 
motor-driven shaft ensures that the speed of each 
swift is the same and that the drive is thus synchronous, 
this condition extending to the stopping and starting 
ot the machine. It is stated that the new drive thus 
minimises the risk of producing uneven yarn. The 
transfer of the drive underground obviously leaves more 
room overhead, and this room is utilised for the instal- 
lation of lifting gear above the machine. This lifting 
geagz enables the workers and strippers to be readily 
removed for cleaning p’ ; thus providing greater 
convenience for the operator and reducing the risk of 
damage to the expensive card clothing of the parts, 
a risk which was present in the old method of removing 
the worker and stripper rollers by hand. The new 
drive is, moreover, more silent in operation than the 
old one. 

The machine shown in Fig. 1:is driven by a slip-ring 
induction motor with control gear to previde for the 
gradual acceleration of the swifts. The motor shaft 
is coupled to the worms of three 5-in. centre David 
Brown Radicon R.H.U.-type reducing gears. The 
motor runs at a speed of 1,000 r.p.m. and the reduction 
ratio of the gears is 9-75 to 1. The speed of the swifts 
naturally depends on the ratios of the driving and 
driven V-belt pulleys, and these may be to 
give a swift speed of either 100 r.p.m., 110 r.p.m. or 
120 r.p.m., as desired. Messrs. David Brown contem- 
plate the fitting in future installations, where such 
installation is practicable and is desired, of a four. 
gear-change box in the drive. This would enable the 
engineer in charge to vary the swift speed at will, 
according to the blend of the raw material passing 
through the machine. 





In order to give an idea of the scale of the work, some 
figures for the machine showp in Figs. 2 and 3 may be 
given. It should be pointed out that only the first swift 
is shown in these illustrations ; there are three in the 
machine, spaced at 15 ft. 6 in. centres. The swifts are 
about 4 ft. 3 in. in diameter overall and the distance 
between the centres of the driving and driven V-rope 
pulleys is 4 ft. 7 in. The motor in this case is a slip-ring 
induction motor, pipe-ventilated, and with a continuous 
rating of 15 h.p. at 955 r.p.m. The reduction gears are 
of the same size and type as those previously mentioned. 
The motor drive is transmitted to the line shaft by a 
flexible coupling. The coupling seen on the right-hand 
side of the gearbox is oF the rigid type—and this 
arrangement is followed with the other two reducing 
gears. The shaft pedestals haye Hoffmann ball bear- 
ings. The driving pulleys range from 15} in. to 
174 in. iu diameter, and the driven pulleys from 
144 in. to 15} in. diameter, according to the speed 
of the swifts desired. The diameters given are those 
of the “ pitch” circle. The trench, with the exception 
of the e ment to accommodate the motor and the 
recesses for the driving pulleys, is 24 in. deep by 14 in. 
wide. It is, of course, normally covered in, the covers 
having been removed, when the photograph repro- 
duced in Fig. 1 was taken, for the purpose of showing 
the under-floor drive. 





SHORTAGE OF ELECTRIC Morors.—In reply to a ques- 
tion in the House of Commons asking what steps were 
being taken to increase the supply of electric motors 
of all kinds, the Minister of Supply (the Rt. Hon. J. 
Wilmot, M.P.) said the principal difficulty was the 
shortage of labour for a greatly increased demand. 
They were in consultation with the industry as to how 
best to improve the position. 


THE SHIPWRIGHTS’ EXHIBITION, 1947.—The Court of 
the Worshipful Company of Shipwrights have decided 
to hold an exhibition in January, 1947, in the hall of the 
Royal Horticultural Society, Vincent-square, London, 
S.W.1, to illustrate and promote the post-war develop- 
ment of the shipbuilding and allied industries. A special 
feature will be a series of some 60 models showing the 
internal details of ships and their machinery. So far, 
over 200 applications for space have been received, but 
some space is still available, particulars of which, with 
further details regarding the exhibition in general, may 
be obtained from Mr. Walter Pollock, M.I.N.A., chairman 
of the Exhibition Committee, at 3, Lloyd’s-avenue, 
London, E.C.3 (telephone ROYal 4226). 
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Fig1. VIEW LOOKING TO PORT 
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INERY FOR H.M.: COASTAL MINESWEEPERS. 


MESSRS. PETTERS, LIMITED, LOUGHBOROUGH. 


Fig.2. SECTION AT FRAME 27 
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PROPELLING MACHINERY FOR 
H.M. COASTAL MINESWEEPERS. 


Aw interesting application of the two-stroke com- 
pression-ignition engine to the propulsion of vessels 
with the prosecution of the war is illustrated 
in Figs. 1 to 7, above and on page 372. The vessels 
concerned are wooden minesweepers, large numbers of 
which were employed round the British Isles in such 
areas as the er estuaries, various channels, and the 
shipping lanes from the west. In general, the vessels 
have an a’ length of 105 ft., a beam of 22 ft. 6 in., 
and a deadweight of from 270 tons to 275 tons. They 
are fitted with a single four-bladed propeller and the 
speed is about 11 knots. As would be expected, the 
craft were built in different shipyards and were also 
engined by different makers. We have selected as a 
typical example the propelling machinery manufae- 
tured by Messrs. Petters, Limited, Falcon Works, 
Loughborough, and we are indebted to Messrs. British 
Oil (Export), Limited, 32, Duke-street, St. 
James's, London, 8.W.1, sole concessionaires for the 
export sale of Messrs. Petters’ engines, for the illustra- 
tions and for most of the particulars on which this 
article is based. The lay-out of the engine room of one 
of the vessels fitted with Messrs. Petters’ engines for 
— is shown in Figs. 1 to 4, while the vessel itself 
is i ited in Fig. 5, page 372. We do not propose 
to describe the minesweeper in detail; its construction 
will be clear from Fig. 5, but the whaleboat-type bows 
and the large winch drum aft should be noted as 
characteristic features. 

The main engine, lettered a in Figs. 1 to 4, is of the 
Petter Superscavenge two-stroke type, having six 
cylinders, 8} in. bore by 13 in. stroke, and developing 
375 brake horse-power at a governed speed of 
500 r.p.m. The propeller, however, is driven at half 
this speed through Admiralty-Wiseman reduction gear, 
b, Figs. 1, 2, and 3. A Mitchell water-cooled thrust 
block is incorporated in the reduction gear. A heavy 
flywheel on the engine shaft assists steady running 
and embodies a Bibby coupling to provide a flexible 
transmission between that sha‘ the input shaft 
of the reduction gear. The engine is directly rever- 
sible and the tail shafting lay-out is thus of a more or 


less conventional marine type. The view of the main 
engine reproduced in Fig. 6, page 372, is from the 
forward end looking aft. A view of part of the port 
side of the engine looking forward is given in Fig. 7, 
which shows the twin-unit Roo ville blower 
thet provides the uniflow scavenging air. The blowers 
are indicated at c in Fig. 2. 

The engine is pin of the Petter Superscavenge 
type. The cylinders and upper patft of the crankcase 
are monobloc castings. The cyli liners are water- 
cooled, except, of course, for the belt surrounding the 
scavenging ports, and there are two exhaust valves in 
each cylinder head, the exhaust passages to the mani- 
fold being water-jacketed. The pistons are oil-cooled. 
The camshaft and twin blower are chain-driven from 
the crankshaft, but in the transmission from the chain 
drive to the blower Metalastik flexible rubber couplings 
are interposed. Tlie structures seen in Fig. 7 immedi- 
ately below the blower units are Burgess intake filters 
and silencers. The structure above the units is the 
exhaust manifold. The mechanism seen on the right in 
Fig. 6, comprises a chain-driven crankshaft running at 
half the engine speed, the circulating pump, bilge pump 
and lubricating-oil being driven from this shaft. 
All these pumps are of the plain ram type and have 
Kinghorn valves. The circulating pump and bilge 
pump have interchangeable parts and a change-over 

y-out, so that both services can be operated from 
either pump if required. There are separately-driven 
bilge and fire-service pumps, which will be referred to 
later. The circulating system through the main-engine 
cylinder jackets is also connected to the cooling system 
of the auxiliary engine, so that the cylinders can be 
warmed by Pzprerne the auxiliary circulating water 
through the jackets. 

The fuel-injection pumps are mounted on the pump 
crankcase cover; there is an individual C.A.V. pump 
for each cylinder. At the forward end of the engine, 
there is also a single-stage air compressor driven g ha 
extension of the crankshaft at engine speed. i 
compressor charges the two air receivers seen at d, 

inst the forward bulkhead, in Figs. 1, 2 and 3. 
capacity of each receiver is 11-2 cub. ft. and the 

is Ib. square inch, at which pressure 

the air is admitted directly to the cylinders. Asa rule, 
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the receivers are kept charged by a compressor on the 
auxiliary set previously referred to. Admiralty require- 
ments, however, call for two independent sets of air- 
compressing plant, one of which has to be driven from 
the main engine. The main-engine pri controls 
consist of two handwheels at the forward end. The 
large handwheel visible in Fig. 6, page 372, is furnished 
with a quadrant and pointer having air-starting, slow- 
speed, and full-speed graduations. Reversal is effected 
by a hand-wheel at the end of the engine, not shown in 
Fig.6. The two controls are mechanically-interlocked ; 
thus, the first movement in reversing the engines is to 
move the speed control pointer to the zero position, 
sinee, until this is done, the reversing wheel cannot be 
turned. 

There is also a remote-control system operated from 
the bridge of the vessel. This operates directly on the 
centri governor of the engine and is, therefore, 
only a partial control. The speed can thus be varied 
spon: Mand plow: 46 Sal apend Seems See Seek, Sut, 
engine can’ be stopped or started in engine 
room on en through the normal telegraph. 
When the remote control is in operation, the manual 
speed control of the engine is put out of action auto- 
matically, and the governor is then manipulated as 
required by the remote-control system. ; 

Something may be said at this point about the duties 
of minesweepers. Under normal conditions, sweeping 
was carried out with three vessels operating together. 
At sea, ready manwuvrability was, of course, a prime 
necessity, and the Petter two-stroke Superscavenge 
engine has proved well adapted in this respect, the 
response to starting and stopping and to variation in 
speed being immediate. It is stated that the speed 
changes can be made without any marked alteration 
in fuel consumption and that the exhaust is practically 
smokeless at all speeds. The compressed-air system 
is said to have proved adequate for all emergencies, 
and it is recorded that, on occasion, an immediate 
start has been made after the engine had been lying 
idle for six . The engine-room consists 
of a petty officer in ¢ , with a “ second,” and two 
stoker ratings. The complement, including the 
engine-room staff, is two officers and 16 men. , 

turning to consideration of the main engine, it 
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may be noted that dry-sump lubrication is employed. 
The oil is drawn from a separate tank having a capacity 
of 90 gallons and is delivered through a Streamline 
filter to the main bearings by an engine-driven Ppa 
The pressure at the p delivery a about 14 Ib. 
pers inch. used oil is drawn from the crank- 
case @ sca pump and is returned to the 
tank through a heat-exchanger. The oil is cooled in 
this exchanger by the circulating water, which is drawn 
from the sea. Two Auto-Klean filters are inserted in 
the oilcircuit. The cylinder-lubricating oil is delivered 
by a mechanical lubricator with sight feeds. The 
make-up of engine lubricating oil is stated to be only 
between 4 to 6 gallons a week. The lubricating 
system is ¢ every week by circulating the oil by 
ahand pump. This operation forms part of the normal 
maintenance routine which is carried out during the 


two days the vessel is in port after four days at sea.| 


Other routine inspections are the examination and 
cleaning of all the lubricating-oil and fuel-oil filters, 
and all the fuel injectors, and sampling the oil in the 
reduction-gear box. In addition, all the valve springs 
are tested. 
The engine is partly stripped by the removal of the 
various inspection doors, this operation exposing the 
valve gear, connecting rods, etc. The condition of the 
piston rings is observed through the superscave 
ports in the cylinder barrel. Th 
drawn only when the rings require attention. It will 
be evident from Figs. 1 and 2, that.there is ample 
room below the deck for drawing the pistons and rods 
upwards by means of block and tackle, the cylinder 
heads being lifted by the same gear. It is stated that 
all the heads have been lifted, the pistons withdrawn, 
the rings renewed, and the whole restored to the working 
condition, including coupling up the connecting rods, 
within three hours. Normally, the pistons and valves 
have been found to remain in a very clean condition, 
though the engine may have been running under a 
variable load and speed, the latter averaging as a 
maximum 70 to 75 per cent. full speed, for from 10 to 12 
hours, when sweeping. A general check on performance 
is kept by observing the thermometer fitted to each of 
the six exhaust branches, the usual full-load reading 
being about 620 deg. F. 
Referring now to the equipment and auxi- 
liary machinery, the fuel oil is sto in main tanks 
from which it is transferred to the overhead daily 
service tank e, Figs. 1, 2 and 3, whence it flows by gravity 
to the injection pumps ; this tank has a capacity of 200 
gallons. The lubricating-oil main storage tank, indi- 
cated by f in Figs. 1 and 3, has a capacity of 250 gallons 
and the oil is transferred as required to the smaller 
lubricating-oil service tank g by the semi-rotary pump 
h, Fig.3. There is a small lubricating-oil tank i on the 
after engine-room bulkhead which supplies the stern 
tube. A work bench j is provided, and next to it, at k, 
is @ small oil-fired boiler which supplies the ship with 
hot water and such steam as is required. The winches, as 
already stated, are electrically-operated. The current 
ig, supplied by the two generating sets indicated at l. 
The generators are of 54 kW capacity and supply cur- 
rent at 230/190 volts. They are directly driven, 
through a Wellman-Bibby fiexible coupling, by a 
Gardner six-cylinder four-stroke compression-ignition 
engine. The cylinders are 4} in. bore by 6 in. stroke, 
and the speed, to suit the generators, is 1,600 r.p.m. 
The electrical equipment, supplied by the Admiralty, 
is arranged against the after engine-room bulkhead, 
and comprises a switchboard m and circuit breakers, 
resistances, etc.,n. The remaining auxiliaty set, o, is 
driven by a three-cylinder Lister engine. The set 
comprises a small generator, an air compressor, and a 
bilge and fire-service pump. It may be mentioned, in 
conclusion, that minesweepers with Petter propelling 
engines were the first vessels in operation off the 
French coast on “ D” day. , 


pistons are with- 





RoraRyY CONVERTERS FOR NEON SIGNS.—Direct- 
current to alternating-current rotary convertors for neon 
signs are dealt with in a catalogue recently by Messrs. 
Electro-Dynamic Construction Company, Limited, 
St. Mary Cray, Kent. These machines vary in output 
from 0-2 kVA to 20 kVA at 0-4 power factor and from 
0-15 KVA to 14 kVA at 0-8 power factor. They are so 
designed that units with outputs not exceeding 2KVA 
can be switched direct on to the line without harmful 
effects. 





VOLTAGES OF ELECTRICITY SUPPLIES.—In a written 
answer to a question by Mr. Orr-Ewing, M.P., the 
Minister of Fuel and Power (the Rt. Hon. E. Shinwell, 
M.P.) said that in 1943, 2-2 per cent. of the electricity 
supplied by public authorities was generated by under- 
takings operating entirely on voltages below 210 volte. 
None was supplied at voltages over 250 volts. Fifty-nine 
undertakings gave part of their supplies at voltages 
below 210 but statistics did not show how much 
was actually supplied at those voltages. 
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PERSONAL. 


THE Eart or Hauirax, P.C., K.G., and Marsnay 
OF THE ROYAL AIR FORCE BARON TEDDER OF GLENGUTX 
G.C.B., D.C.L., LL.D,,. have been. elected honorary 
members of the Institution of Civil Engineers. 

Sm FREDERICK Balin, a deputy chairman of | mperia) 
Chemical Industries, Limited, has been appointeg 
deputy-president of the Federation of British Industries, 

PROFESSOR W. N. Hawortu, D.Sc., FVR.S., has been 
-| appointed chairman of the Chemistry Research Board, 
,| and Mr. H. W. Cremer, M.Sc., F.R.IC., M.I.Chom.&,, 
- | chairman of the Water Pollution Research Boari of the 
; | Department of Scientific and Industrial Research. 

Mr. A. G. Ramsey, O.B.E., B.Sc., M.Inst.c.k,, 
+ | M.I.Mech.E., M.1.E.E., has been appointed Chief Mecha. 
+ | nical and Electrical Engineer, and Mr. 8. R. Cauturry, 
» | O.B.E., A.M.LE.E., A.R.Ae.S., Chief Production Officer, 


enry | in the Ministry of Works. 
, N.Z.; Lieut. (E.) 
Barry Alexander Phillips, R.N.R., Barry Island, Glam. ; 


Mr. Josern P. Mactay, President of the Chamber of 
Shipping of the United Kingdom, has been elected chair- 
> | man of the General Council of British Shipping, 3-6, Bury- 
court, St. Mary Axe, London, E.C.3, im succession to 
>| Sm Percy BATES. SIR ERNEST MURRANT, vice-president 
of the Chamber, and Mr. M. ARNET ROBINSON, vice- 
chairman of the Liverpool Steam Ship Owners’ Associa- 
tion, have been elected vice-chairmen. 

Mr. J. R. Pearson, factory manager; Mr. ©. H. 
FISHER, controller, parts and service ; MR. G. J. Leaver, 
treasurer; and Mr. H. Drew, assistant chief engineer, 
have been appointed directors of Vauxhall 
Limited, Luton, Bedfordshire. 

Mr. S. N. MARTIN, district controller, London Midland 
and Scottish Railway, Warrington, has been appointed 
assistant district operating manager, Preston, as from 
May 6. Mr. B. J. PrtkineTon, district controller, 
Patricroft, has been appointed to succeed Mr. Martin as 
district controller, Warrington. Mr. J. B. HALLEY has 
been appointed district engineer, Perth, in succession 
to Mr. R. W. BaILey. 

Mr. 8. F. STEWARD, director of Messrs. E. R. and F. 
Turner, Limited, has been elected to the Council of The 
British Engineers’ Association, to fill the vacancy 
created by the resignation of Mr. F. AyTon following his 
retirement from active business on March 31. 

Mr. STANLEY MARKLAND, O.B.E., A.M.1I.Mech.F., 
M.I.A.E., chief engineer of Leyland Motors Limited, 
Leyland, Lancashire, and Mr. WALTER WEST, manager of 
the company’s foundries, have been appointed to the 
board of directors of the company. Mr. West retains 
his present executive position; Mr. Markland, while 
remaining chief engineer, now also assumes the new 
title of deputy general manager. 

Messrs. HIGHFIELD AND ROGER SMITH, consulting 
engineers, 36, Victoria-street, London, 8.W.1, have taken 
Mr. A. R. BAKER into partnership as from April |. 
Mr. Baker is the son-in-law of the late Mr. J. 8. Highfield 
and has been a member of the staff for some years. 

Mr. 8S. J. Smrru, A.M.I.Mar.E., has been appointed 
London office manager of Messrs. Priestman Brothers, 
Limited, Holderness Foundry, Hull. Mr. N. BROCKLE- 
BANK, A.M.1I.Mech.E., who has been the firm’s Midlands 
representative for the past 10 years, has been appointed 
sales manager, at Hull, as from May 1. MR. G. A. 
ASHBRIDGE has been appointed to succeed Mr. Brockle- 
bank as Midlands branch manager. 

Caprain H. V. W1LKes has been appointed manager 
of the branch at 14, Westgate-street, Cardiff, of Messrs. 
J. H. Fenner and Company, Limited. Prior to joining 
the Forces, Captain Wilkes was West Midlands repre- 
sentative of the firm. 

The Central Purchasing Department of IMPERIAL 
CHEMICAL INDUSTRIES, LiiTeD, which has been dis- 
persed throughout the war, is being re-assembled in 
London at Ravensbury-terrace, Earlsfield, S8.W.18. 
(Telephone: WIMbledon 8040.) The engineering 
supplies sections, which has been located at North- 
wich, will operate from the new London address on 
and from April 29. 


THE LONDON REGIONAL MACHINE-TOOL DISPOSAL 
CENTRE, Ministry of Supply, at present located at 27, 
Old Queen-street, S.W.1, will close on the evening of 
Friday, April 26, and will re-open on the morning of 
Monday, April 29, at Room 0088, G d Floor, Th 
House (North), Millbank, S.W.1. (Telephone : FRAnklin 
2211.) 


Motors 








DORMAN, LONG AND COMPANY, LIMITED.—Messrs. Dor- 
man, Long and Company, Limited, London and Middles- 
brough, haye sent us a brochure which they have issued 
recently, illustrating representative bridges and other 
stee] structures built by them in yarious parts of the 
world. Among the contracts described and illustrated 
are the Sydney Harbour bridge ; the new Tyne bridge at 
Newcastle ; the Storstrom bridge, Denmark; the Otto 
Beit bridge in Northern Rhodesia ; and several examples 
of large steel-framed buildings. 
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AprIL 19, 1946. 
Se 
NOTES FROM THE NORTH. 
GLascow, Wednesday. 
scottish Steel.—The output from local steelworks bas 
improved following an increased fuel allocation arranged 
py the Coal Supply department. It has been calculated 
that the annual output for the current year will be about 

2.990,000 tons, which is considerably better than the 

be war-time productions. Notwithstanding the 

petter output, the demand continues to exceed the 
apply to @ marked extent, and many export orders 
yave to be turned down. Shipbuilding specifications 
are om the highest level reached for many years, and are 
expected to maintain this level for some months. Orders 
for plates, sections, and bars cannot be delivered under 
eight to ten weeks, and sometimes much longer delivery 
times are required. Scottish tubemaking continues to 
attract interest. All operating units are fully employed, 
and plans to extend and re-equip old works are pro- 
ceeding energetically. The sheet making branch is still 
inundated with home and export orders. A restricted 
export policy has been imposed in order to conserve 
sheets for urgent inland needs, and housing sheets are 
being ordered in steadily increasing quantities. Loco- 
motive builders have received a fresh accession of home 
and foreign orders, and are fully engaged. It is under- 
stood that locomotive orders are sufficient to keep the 
works fully employed for five years at least. Steel scrap 
js not plentiful, but pig-iron supplies present a satis- 
tactory appearance and output is being increased to 
meet the demand; foundry pig iron is not very busy, 
but this department should improve rapidly when 
housing plams have reached a more advanced stage 
later in the year. 

Scottish Coal.—There is general regret that the Ministry 
has been compelled to shut down two Lanarkshire pits 
on account of deliberate under-producti inly 
inspired by sections of the younger men. Fauldhouse and 
Gateside pits were not producing to their normal level, 
only some 13 cwt. per man shift being won at these 
collieries, or 50 per cent. less than the proper target. 
Other Lanarkshire units are on the borderline, but for 
practical reasons they have been left free a little longer 
in order to see what results can be obtained before 
taking any further steps. The inability of the Ministry 
to restore discipline is provoking widespread comment, 
and market opinion is that a great many more pits 
should be shut down where there is deliberate restriction 
of output. The other outstanding feature in Scottish 
coal news, is the increased demand for gas and electricity. 
The Ministry will have to arrange for at least a 10 per cent. 
increase in consumption of gas and electricity during the 
coming months as compared with previous years. The 
output improvement, generally, will not permit such 
an increase unless further economy measures are devised. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—Addressing the annual con- 
ference of the South Wales region of the National Union 
of Mineworkers before Mr. Shinwell announced his proposal 
to send young miners who were persistent absentees into 
“the Forces, Mr. Will Arthur, area production officer of 
the Union, disclosed that one lodge had reported to him 
that 44 Bevin boys and others had been absent for three 
months, and no steps had been taken by the responsible 
authorities to trace them or compel them to return to the 
pits. It was announced during the week that Mr. C. C. 
Emmet who, after training in Lancashire, became general 
manager of a group of collieries in North Staffordshire, 
had been appointed technical assessor in the inquiry into 
the circumstances of every individual colliery in the 
anthracite area of South Wales which is being conducted 
by Mr. William Jones, former regional controller of the 
Ministry of Fuel and Power. During the week ended 
March 30, the output from the 277 main pits in the South 
Wales and Monmouthshire coalfield was 473,921 tons, a 
decrease of 11,267 tons compared with the previous week. 
Manpower rose by 21 to 107,791. The demand was 
actively maintained in the steam-coal market throughout 
the week, but the amount of new business that salesmen 
could handle was strictly limited. Current productions 
were steadily lifted for deliyeries under contract to the 
inland trade and with inquiries showing no falling off, 
order books were well filled for some time ahead. ' Conse- 
quently there was hardly any coal to spare for general 
export, although foreign customers showed a steady 
interest. Stem lists were well filled for all the large kinds 
and with a brisk demand the tone was very firm. 


_ Swansea Steel-Sheet Industry.—The. market report 
issued by the Incorporated Swansea Exchange States that, 
last week, the good demand for tin-plates and substitutes 
was fully maintained and the volume of business trans- 
acted was satisfactory, under present conditions. The 
export market, owing to restrictions and difficulties, 
remained quiet, although more orders were accepted. 
The extraordinarily strong demand for steel sheets, 
more particularly the thinner gauges, continues unabated 
and makers are exceptionally busy. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—Imports of high-grade foreign iron 
ore, while still well below the pre-war level, are on a 
materially improved scale and fue] deliveries promise to 
increase. Substantial supplies of Scandinavian and 
North African ores are now coming to hand and their 
use is reflected in increased blast-furnace outputs. A 
large distribution of fuel would be speedily followed by 
an increasetin the manufacture of iron and steel. The 
demand for all cl of semi-finished and finished steel 
is intense. Large quantities of the latter are wanted for 
urgent home needs, but the tonnage being released for 
shipment overseas is considerable. The export business 
offered, however, is vastly greater than producers can 
accept. Buyers are prepared to place orders for delivery 
as far ahead as sellers care to name. 

Foundry and Basic Iron.—Makers of light castings 
have extensive bookings and continue to press for larger 
delivefies of high-phosphorus pig iron to. enable them 
to supply sufficient tonnage for builders’ requirements. 
The make of ordinary foundry pig is still small. Fora 
considerable time the bulk of the tonnage of high- 
phosphorus iron being consumed at North-East Coast 
foundries has been from the Midlands. The whole of 
the basic-iron output is passing promptly into use at 
the makers’ steel-producing plants. 

Hematite, Low-P and Refined Iron.—The 
distribution of East hematite is sufficient for actual 
home requirements, but the merchants’ unsuccessful 
efforts to secure permits to deal with extensive export 
inquiries continues to fold up sales to overseas customers. 
The expanding needs of the engineering foundries are 
steadily taking up the output of low-phosphorus grades 
of iron. Manufacturers of refined iron are providing a 
satisfactory tonnage and are able to release small parcels 
for export occasionally. , ; 

Manufactured Iron and Steel.—The quantities of semi- 
finished iron reaching the consuming plants are sufficient 
for current needs, but the deliveries of steel semies are 
still below the heavy requirements of the re-rollers. Steel 
billets and sheet bars are wanted in great quantities ard 
the substantial home outputs have to be supplemented 
by imported material. Finished-iron manufacturers are 
turning out increasing tonnages and have good contracts 
in hand, while finished-steel producers are fully employed. 
Sheet makers are overloaded with orders for home 
purposes and can spare’only trifling parcels for shipment 
overseas, but considerable quantities of rails, sections 
and railway requisites are being allocated for export, 
though the home demand for these commiddities,is still 
heavy. All types of colliery equipment are in strong 
demand and larger deliveries of pit props, arches and 
roofings are called for. 

Scrap.—Increasing supplies of good heavy steel] and 
cast-iron scrap are rapidly taken up by users. 

o 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel—Export trade is increasing; alloy 
steels, in particular, are in active request. There is a 
moderately good demand for tool steels, including high- 
speed qualities, and acid- and basie-steel manufacturers 
are wellemployed. Stainless steel continues in demand, 
but operations would be accelerated if an adequate 
supply of Mbour for sheet polishing were available. The 
production of railway materials is on a considerable 
scale, and order books are filled for months ahead. 
Shipbuilding material departments are recovering from 
the effects of the diminution of Admiralty business, and 
have a ggod deal of work in hand for materials for building 
cargo tonnage and for repair and re-conditioning work. 
In the ferrous scrap market the heavy kinds of basic 
Steel are in most demand, the lighter kinds being quiet. 
There is little business in alloy-steel scrap, the strongest 
sections being high-speed steel scrap and nickel-steel 
scrap. Cast-iron scrap for foundry use is astrong feature 
and wrought-iron scrap is active. 

South Yorkshire Coal Trade.—The production of coal 
tends to improve a little, as is usual just before the 
Easter Holidays. The demand continues and the rail- 
ways, in particular, are trying to build up the reserves at 
locomotive depots. Washed “and graded steams are 
earmarked for weeks ah®ad and are reserved for priority 
users. The house-coal demand is easier, but supplies are 
very short. Coking and gas coal supplies are not suffici- 
ent for requirements. ' 











INDUSTRIAL EXHIBITION AT COVENTRY.—Owing to the 
numerous requests received for admittance to their 
exhibition of ‘‘ Matrix” products, the direct of the 
Coventry Gauge and Tool Company, Limited, Coventry, 
have decided to extend it for an additional fortnight. 
After the Easter Holidays, the exhibition will therefore 
be re-opened on Wednesday, April 24, and will remain 








open unti] Wednesday, May 8. 


NOTICES OF MEETINGS. 
_ Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF TRANSPORT.—Southern Section: Wed- 
nesday, April 24, 5 p.m., Corso Café, Portsmouth. 
“ Coastwise Shipping in Peace and War,” by Mr. A. 
Watson. Institute: Friday, April 26, 12.45 p.m., Con- 
naught Rooms, Great Queen-street,W.C.2. Luncheon 
Address by Lord Winster. Kast Midlands Section : Friday, 
April 26, 6.30 p.m., Black Boy Hotel, Nottingham. 
Annual Meeting. Metropolitan Graduate Society : Tues- 
day, April 30, 6 p.m., Institution of Electrical Engineers, 
Victoria-embankment, W.C.2. Short papers on “ Public 
Ownerehip of Transport.” 

INSTITUTE OF WELDING.—Wednesday, April 24, 6 p.m.. 
Institution of Civil Engineers, Great Georgt-street, S.W.1. 
“ Evolution of Welded Armoured Fighting Vehicles,” by 
Majors R. J. Fowler and L. F. Denaro. 

NorTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday. April 24, 
6.45 p.m., Bolbec: Hall, Newcastle-upon-Tyne. “ Top- 
nage,” by Mr. C. R. Redding. Institution: Friday, 
April 26, 6 p.m., Mining Institute, Newcastle-upon-Tyne. 
“ Application of Light Alloys to Superstructure of Ships,”’ 
by Mr. W. Muckle. 

ROYAL SrTatTisticat Society.—Birmingham Industrial 
Applications Group: Wednesday, April 24, 6.30 p.m.. 
University, Edmund-street, Birmingham, 3. Discussion 
on “ Quality Control Economics,” opened by Mr. W. A. 
Bennett. Sheffield Industrial Applications Group : 
Thursday, May 2, 6.30 p.m., University, St. George’s- 
square, Sheffield. Discussion on ‘“‘ Costs, Overhead 
Expenses, and Effort Assessnient in Practice.” opened 
by Mr. F. C. Lawrence. 

INSTITUTE OF BRITISH FOUNDRYMEN.—London Branch: 
Wednesday, April 24, 7.39 p.m., Charing Cross Hotel, 
W.C2. Annual Meeting. Short Paper Competition. 
Newcastle Branch: Saturday, April 27,,6 p.m., Neville 
Hall, Newcastle-upon-Tyne. Annual Meeting. W.R. of 
Yorkshire Branch: Saturday, April 27, 6.30 p.m., Tech- 
nical College, Bradford. Annual Meeting. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thurs day, 
April 25, 6 p.m., Kingsway Hall, Kingsway, W.C.2. 
Kelvin Lecture on “ Nuclear Physics and the Future,” 
by Professor M. L. Oliphant, F.R.S. Measurements 
Section: Friday, April 26, 5.30 p.m., Victoria-embank- 
ment, W.C.2. Meeting with InsTITUTION OF MECH- 
ANICAL ENGINEERS (Internal-Combustion Engine Group). 
“ Engine Ignition Faults,” by Mr. F. R. F. Ramsay and 
Mr. W. Nethercot. North-Western Transmission Group : 
Tuesday, April 30, 6 p.m., Engineers’ Club, Manchester. 
“ Protective Systems for Rural Distribution,” by (i) Mr. 
D. C. Field and (ii) Messrs. R. W. Steel and A. W. Allwood. 
“ Protective Systenis for Supply Networks,” by Mr. 0. 
Howarth. ‘“‘ Auto-Selective Isolation of Earth Faults on 
Network Protected by Petersen Coils,” by Mr. K. I. 
Brown. Instaflations Section: Thursday, May 2, 5.30 
p.m., Victoria-embankment, W.C.2. “ Direct-Current 
Arc-Welding Generators and Systems,” by Messrs. J. C., 
J. W., and W. I. Macfarlane. 

ROYAL AERONAUTICAL SocreTy.—Thursday, April 25, 
6 p.m., Institution of Civil Engimeers, Great George- 
street, S.W.1. ‘‘ Modern Aeronautical Materials,” by 
Dr. L. Aitcheson. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
April 25, 6 p.m., 11, Upper Belgrave-street, S.W.1. 
“Demolition of Waterloo Temporary Bridge,” by 
Mesérs. H. P. T. Lind, P. R. Alderman and J. J. Wilmers, 

INSTITUTION OF PRODUCTION ENGINEERS.—Cornish 
Section: Thursday, April 25, 7.15 p.m., School of Mines, 
Camborne. “ Electronics in Industry,” by Dr. E. J. B. 
Willey. Lincoln Sub-Section: Friday, April 26, 6.30 
p.m., Technical College, Lincoln. “ Gear Cutting,” by 
Mr. F. J. Everest. Nottingham Section : Saturday, April 
27, 2.30 p.m., Gas Showrooms, Lower Parliament-street, 
‘Nottingham. ‘‘ Powder Metallurgy,” by Mr. H. W. 
Greenwood. Derby Sub-Section: Monday, April 29, 
6.30 p.m., School of Art, Green-lane, Derby. “‘ Jet Pro- 
pulsion,” by Mr. H. Pearson. y é 

LINSTITUTION OF: MECHANICAL ENGINEERS.—Friday, 
April’26, Storey’s-gate, S.W.1.° 5 p.m., Benevolent Fund 
Annual Meeting. 5.30 p.m., “ An Experiment in the Use 
of a Standard Limit System,” by Mr. John Loxham. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Graduates’ Section: Friday, April 26, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow. “ Extracts from a Re- 
pairers’ Diary,” by Mr. J. Peters. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 26, 
6.30 p.m., 39; Victoria-street, S.W.1. ** Mechanical 
Potato Harvesting,” by Mr. R. F. W. Guard. 

MANCHESTER STATISTICAL Society. — Industrial 
Group: Saturday, April 27,° 2.30 p.m:, College of 
Technology, Manchester. Discussion on ‘* Quality Con- 
trol: Principles and Practice,” opened by Mr. W. J. 
Jennett and Dr. B. P. Dudding. 
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PROPELLING MACHINERY FOR H.M. COASTAL MINESWEEPERS. 
MESSRS. PETTERS, LIMITED, LOUGHBOROUGH. 
(For Description, see page 369.) 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection existe between 
this Journal and any other publication bearing s 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMr.ie Bak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 


Accounts are payable to ‘“ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial] 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, WL.2. 











SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .... ............... 3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies ................ £3 3 0 
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Subscribers receiving incomplete copies through 
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ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
paper wrapper, on the inside black and white pages 
in the buff art paper two-colour su t, as 
as for insets, can be obtained on application to 

Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 


The charge for advertisements classified under the 
headings of “ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and Is. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME For RECEIPT of ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week's issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to'the Gate of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The Proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 
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ELECTRICITY SUPPLY IN 
GREAT BRITAIN. 


Tue keynote of the eighteenth annual report of 
the Central Electricity Board,* which covers the 
twelve months ended December 31, 1945, is that, at 
least as far as the supply of electric power in this 
country is concerned, peace has ifs technical and 
economic problems no less than war. These prob- 
lems vary in complexity and importance, but out- 
standing among them are those brought about by 
the Government’s attitude towards plant extensions 
during the early part of the war and by the con- 
tinuing shortage of labour. This shortage is 
reflected not only in the conditions in the supply 
undertakings, which the Board control, but in the 
manufacturing shops from which extension and 
replacement equipment must be drawn. Last, but 
not least, it is felt in the mines, from which the 
necessary fuel must be obtained. As an, ample 
and uninterrupted supply of electricity is essential, 
both for the reconversion of industry and for the 
provision of many of the necessities of modern life, 
it follows that the Board must, either alone or in 
collaboration with others, find some solution for 
these problems, in order that they may play their 
part in bringing about national rehabilitation. 

The difficulty with regard to plant is that the 
Board’s earlier war-time programmes of extension 
were curtailed, while the later ones were vetoed 
altogether. The result, during the past twelve 
months, has been that an increasing proportion of 
the output was provided by plant which had ex- 
ceeded its useful life of twenty years. It is perhaps 
not altogether surprising, therefore, that on the day 
during 1945 when the demand reached its maximum, 
no less than 16 per cent. of the capacity of the generat- 
ing stations, operating under the Board’s direction, 
was out of use. In consequence, load had to be 
.shed on four occasions, and on one of these a com- 
pulsory reduction of as much as 524 MW was 

To deal with this perilous state of affairs 
(the Ministry of Fuel and Power having indicated 
that the manufacture of electrical plant could be 
put in hand without prior reference to the Govern- 
ment), the Board, during the year, commissioned 
extensions amounting to 1,613 MW.. This covered 
the whole of the plant programme which was sub- 
mitted in October, 1944. They also completed 


* Whitehead Morris, Limited, 72-78, Fleet-street, 








London, £.C.4. [Price 1s. net.] 


formal arrangements for the extensions outstanding 
from earlier programmes, the combined result being 
that during the year work was in progress on 3,247 
MW of plant for completion in 1948. Furthermore, 
a of plant extensions, amounting to 
1,373 MW, was put in hand for completion in 1949, 
so that by the end of that year the present selected 
station capacity of 11,316 MW will have been 
increased -by 4,620 MW, less any obsolete plant 
which it may be found necessary to discard. It 
is’ proposed that rather less than half this total 
shall be installed in 18 new stations. One of these 
Mwill come into service during the present year, 
three gin 1947, six in 1948, and eight in 1949. 
The remainder will be used for extending existing 
stations. This is a long term policy, which is not 
the less commendable because there is no alterna- 
tive. It only serves, however, to emphasise the 
difficulty of the conditions which may be experienced 
next winter, if the curve of output once again takes 
an upward turn. 

For the time being, it is clear, there will be a 
definite shortage of plant capacity. The position 
is also Itkely to be adversely affected by difficulties 


- with regard to coal supplies, about which Mr. 


Shinwell was increasingly pessimistic last week. The 
situation during 1945 in this respect was bad enough, 
for, by the. middle of April, stocks had. fallen to 
an average of rather less than four weeks’ supply 
for the country as a whole. During the winter too, 
many stations carried stocks equivalent to less 
than two weeks’ supply, and at times even less 
than.one week’s supply. To make matters worse, 
this shortage in quantity continued to be aggravated 
by the inferior, and often unsuitable, quality of the 
coal supplied.: The result, was.a further inevitable 
reduction in generating capacity, amounting on 
occasion to as much as 350MW. Such poor quality 
fuel, moreover, means a waste of labour and trans- 
port, not to speak of increased cost in generation. 
This is shown by the fact that, during the year, 
about 660,000 tons of material, which was useless 
for the production of electricity, was hauled about 
the country. The cost of this unnecessary transport, 
added to the fixed charges on the generating plant 
sterilised and to those arising from lower efficiency 
and increased maintenance, probably totalled up 
to a sum of 2,000,000/. during the year. 

Itis: clear that this state of things presents a 
major problem for the industry, a problem, more- 
over, which is rendered more difficult by. the fact 
that the solution does not lie wholly in its hands. 
It is less one of quantity than of quality, and, we 
might almost say, it is less one of quality than of 
constancy. Boilers can be, and have been, designed 
to burn very low quality fuels and to give good ser- 
vice while doing so. The same is equally true of 
boilers that have been designed to burn high and 
medium grade fuels. The trouble is that during the 
war the latter two classes of plant have been increas- 
ingly supplied with inferior fuel ; and the inefficiency 
that has resulted has inevitably had to be passed on, 
with unfortunate results in unexpected places. 
Increasingly .inferior quality, moreover, has been 
accompanied by a progressive increase in price. This 
is shown the fact that the national average price 
of the coal consumed at the steam stations associated 
with the grid rose from 20s. 3d. per ton in 1938 to 
39s. in 1944, and to.as much as 43s. 4d. per ton in 
1945. It is true that the return to peace .con- 
ditions enabled some gconomies to be effected, 
so that the average fuel consumption per kilowatt- 
hour sent out fell a little. The decrease, however, 
was not sufficient to balance the increased price 
of coal, with the result that the average fuel cost 
per kilowatt-hour sent out rose to a figure 125 per 
cent. above the 1938 level. These questions of the 
supply, quality and cost of fuel are obviously 
matters. which the new Coal Board will have to 
consider if the part that electricity supply can, and 
must, play in the rehabilitation of industry is not 
to be seriously compromised. 

That part.may also be compromised, though to 
a less degree, by the ironical situation which arises 
from the activities of those who are sometimes 
rather cynically termed the.planners. It: is clear 
that if 18 new generating stations are to be 
erected within the next three years, suitable sites 





for them must be found without delay. This is 
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not an easy task, as the choice of these sites is 
governed by certain essential features which are 
not co found in combination. It is not, 
rendered éasier by the number of consents that 
have to be obtained from various authorities, with 
divergent views, before the final selection can be 
made, nor by the common delusion that the site 
provisionally selected is either the most beautiful 
on a given stretch of river or will cause irreparable 
damage to some ancient monument, or both. In 
any event, the delays consequent on this procedure 
would be irritating to those who are doing their 
best to provide the community with an essential 
service. At the present time, when the war-time 
shortages to which we have already referred, are 
exerting so malignant an influence, they are in the 
highest degree embarrassing, for they may again 
necessitate the shedding of load next winter. 

The space which we are able to devote to these 
major problems of national electricity supply pre- 
vents us from dealing extensively with the other 
work of the Board which is described in the annual 
report. It may be said, however, that at the 
end of the year under review, 142 selected sta- 
tions, with a total capacity of 11,316 MW, were 
in operation. During the period, 170 MW of plant 
was put on load, while a reduction of 108 MW 
took place ing to the removal or derating 
of plant. The ity of electricity generated 
in the public stations of the country during 1945 
was 37,276 million kWh, compared with 38,356 
million kWh in 1944, a reduction of 2-8 per cent. 
This decrease was due, of course, to the falling off 
in consumption in the war factories, and would have 
been greater but for increases in the consumption 
for domestic’ and commercial purposes. It is, we 
believe, the time a decrease has been recorded 
by the Board, but there is every reason to suppose 
that this state of affairs will be only temporary. As 
it is, the output during 1945 represents an increase 
of 53 per cent. over 1938. At the end of the year, 
the grid comprised 5,158 miles of transmission line, of 
which 3,626 miles were operated at 132 kV. There 
were 349 switching and ing stations with 
an aggregate transformer capacity of 13,646,150 
kVA. The maximum demand on the system 
occurred on January 25, when a figure of 8,653 MW 
was recorded, compared with 8,351 caters 
On this date, though it was not 
load, the frequency dropped from 50 to 49- eles 
per second. Had it been possible to maintain stan- 
dard frequency the load would have been at least 
8,792 MW. The load factor was 45 per cent. 
compared with 47-6 per cent. in 1944. 

A factor in maintaining the high quality of service 
which the Board provide, is the attention that is 
paid to technical development and research. In 
this connection, it is mentioned in the report that 
the various sections of 132-kV oil-filled and nitrogen- 
pressure cables continue to give satisfactory service 
and that arrangements are being made to install 
cables of this type in the bed of the River Orwell. 
Teste showed that it is possible increase the 
rupturing capacity of the conventi large oil 
volume circuit breakers on the system from 1,500 
MVA to 2,500 MVA, while air-blast circuit breakers 
of 1,500-MVA rupturing capacity are being intro- 
duced. The protective gear employed déontinued 
to operate at a high state of efficiency, as is shown by 
the faet that in 93 per cent. of the 682 cases involving 
the operation of this equipment, correct circuit 
clearances were obtained. As the cost of under- 
ground pilot protection is high, even on the shorter 
lines, arrangements were made to install trial 
length of combined earth wire and protective-gear 
pilot cable on the 132-kV line between Bedford and 
Austin Canons substations. If successful, this 
protective gear on overhead 
lines up to about 10 miles in length. Instruments 
recording electrical discharges in the atmosphere 
were kept in continuous operation, and provided 
warnings of the probable —— of thunder- 
storms. A number of oscillograph 
records of system anndtinnne seen were obtained and 
gave useful information about current and voltage 
conditions during faults. 

The Board are to be congratulated on the success 
of the ions during a difficult period, and it is 
hoped that they will not find the future too onerous. 








STANDARD FORMS OF 
CONTRACT. 


Forms of contract have long been a fruitful cause 
of argument between the parties concerned in all 
kinds of engi ing constructional work, interpret- 
ing that description in its widest sense; and the 
larger the undertaking, the more important it is 
that the terms on which it is undertaken should be 
definite and mutually agreed. There have been 
many occasions, and there may be many more— 


though modern conditions militate against 


extension of the practice—in which the con 

has consisted of little more than an exchange of 
letters between the parties, agreeing that one should 
carry out a certain piece of work and the other 
would pay for it; sometimes even letters have 
been lacking, and a verbal agreement has proved 
sufficient. Such easy-going procedure, however, is 

hardly applicable to constructional works costing 
large sums of money, employing large numbers of 
men of diverse trades, and requiring long periods 
for their execution, and fairly rigid forms of contract 
have been the rule in civil engineering contracting, 
especially, for a century at least. Even though there 
be no direct collaboration or copying, such docu- 
ments tend inevitably to develop a general sameness 
of intention and phraseology, and as doubtful points 
are elucidated or eliminated by recourse to legal 
judgment, this similarity- becomes more pronounced 
until the desirability of removing such discrepancies 
as still remain is too plain to be ignored, and the 
decision is taken that, in the vernacular, “ 
thing should be done about it.” 

Some such course of events, presumably, led by 
degrees to the formulation of the ‘‘ General Condi- 
tions of Contract and Forms of Tender, Agreement 
and Bond for use in Connection with Works of Civil 
Engineering Construction,”’* the publication of which, 
jointly by the Institution of Civil Engineers and the 
Federation of Civil Engineering Contractors, was 
recorded in our Note, on page 351, ante. The 
advantages of having such a standard form are 
considerable, not the least being the saving in time 
resulting from a general familiarity with its terms. 
This, however, is largely incidental, though it is 
expected by those responsible, in the present in- 

stance, that this and other advantages will be 
skied | reflected in a reduction of prices, and more accurate 
tendering, in connection with works undertaken in 
accordance with the agreed provisions. 

The principal objects in view in compiling the 


, |} standard form, it has been stated, were four in 


number. Firstly, there was the obvious benefit 
to be attained by ensuring a uniformity of the 
conditions of contract, and their arrangement in a 
clear and logical order. Secondly, there was the 
aim of refnoving the ambiguities of wording which 
so often give rise to friction and sometimes culminate 
in expensive di . The third object was to 
eliminate as far as possible the gambling element in 
tenders, which was often imposed upon contractors 
by requirements that they should undertake obliga- 
tions, the cost of which would fall upon them but 
which could not be ascertained in advance with any 
accuracy. Finally, there was the desire to distribute 
as fairly as possible those risks inseparable from 
construction work largely below ground level, the 
incidence of which could hardly be foreseen and 
the cost of which it would be unreasonable to expect 
either party to the contract to meet alone. 

An important feature of the conditions as formu- 
lated is the provision for the submission of disputes 
to arbitration. These lay down that all such 
disputes, without reservation, may be submitted 
to the decision of an independent arbitrator, but 
that, pending the completion of the work, the 
engineer’s decision on any such question shall be 
final, the contractor shall comply with it unhesitat- 
ingly, and there shall be no delay in the execution 
of the work on that account. In effect, therefore, 
the point that the arbitrator has to decide is whether 
or not the contractor is entitled to any extra pay- 
ment for complying with the decision of the engineer ; 
a considerable simplification of the issue and one 
clearly suited to the exercise of an independent 


than to be overruled by such means ; 


judgment. It is not expected that these provisions 
will result in an increased numbér of arbitration 
cases, since the form has been prepared with the 
intention of minimising causes of dispute. 

At the dinner which was held on April 3 to cele. 
brate the publication of the form, as was recorded 
in our Note, previously mentioned, Sir Hugh Hallett, 
in proposing the toast of ‘‘ Civil Engineering, ” took 
the opportunity to comment at some length upon 
the new, Conditions of Contract from the legal point 
of view and offered the wise advice that those who 
would have occasion to make use of it should accept 
it as it stood and “ not tinker with it.” The advan. 
tages of having such a standard form, he said, were 
well illustrated by the established position enjoyed 
by the oldest of them—Lloyd’s marine policy— 
which had undergone remarkably little modification 
during its several centuries of existence. Practically 
all the possible arguments that might arise from its 
clauses had been adjudicated upon at one time or 
another and it remained, therefore, as the foundation 
of a corpus of case law which met all likely require. 
ments. How much tedious litigation and how many 
thousands of pounds in legal costs had been expended 
in producing this desirable result, he did not men- 
tion, but the general acceptance of the policy in 
shipping circles the world over fully supports his 
main thesis. With the care that has been expended 
upon its drafting, the new standard form starts with 
advantages that the Lloyd’s policy has acquired 
only gradually. 

The first point that is likely to attract the atten. 


some- | tion of anyone on examining the Civil Engineering 


Contractors’ form is its detailed nature—extending 
even to the ownership of “‘ all fossils coins articles of 
value or antiquity and structares and other remains 
or things of geological or archaeological interest dis- 
covered on the site of the Works.” It may be 
. indeed, that it is almost too detailed and 
that some of the provisions might have been left 
to the mutual agreement and common-sense of the 
parties concerned, if and when questions should 
arise ; though that is a matter of opinion which will 
probably prove itself in practice. The form is cer- 
tainly much more elaborate than that of the Institu- 
tion of Structural Engineers, a copy of which (to- 
gether with a standard form of tender) we have 
received recently from that institution.* In the 
nature of the work with which the Institution’s 
members are most likely to be concerned, they will 
not normally encounter such a variety of site condi- 
tions, and differences in the kind of operations under- 
taken, as the public works contractor must be pre- 
pared to meet andovercome, and perhaps, therefore, the 
simpler form of contract may meet all requirements. 
Many contracting firms, no doubt, will have oppor- 
tunities to compare the effect of the two documents 
in practice and possibly, in course of time, proposals 
may be forthcoming for a further co-ordination, 
perhaps even leading to the evolution of a common 
form adapted to cover both classes of work. Just 
as there are risks in overmuch elaboration, however, 
so there are others in excessive simplification. 
From the mythical age of Procrustes onwards, 
attempts to secure absolute uniformity—a thing 
unknown in Nature, it may be observed—have been 
productive of pain and frustration. On the other 
hand, it is clearly undesirable that every large 
contract should be regulated by a separate form, 
drafted ad hoc by a lawyer who may or may not 
appreciate the technical background ; or that points 
in dispute should be settled, as might happen in such 
circumstances, by reference to some little-known 
interpretation of a legal nicety never contemplated, 
by one or other of the parties, as being involved in 
the wording of a document which he had signed in 
all good faith. There is nothing more exasperating 
the ruling 
may be legally correct, but it is apt to leave a feeling 
that the other side has been, indulging in rather 
sharp practice. On every count, thérefore, there is 
a strong case for a standard form, agreed in advance 
by responsible ives of the 
bodies who intend to bind themselves by it, and 
there is little doubt that the care given to its pre- 
paration will be reflected in the practical results. 





* Obtainable from the Institution of Civil Engineers 
or from the Federation of Civil Engineering Contractors. 
[Price 2s. 6d.] 





* General Conditions of Contract for Structural Engi- 
neering Works (Price 18. 6d.) and Standard Form of Ten- 
der (Price 3d.} 
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NOTES. 
power JETS (RESEARCH AND DEVELOPMENT), 
Lrurrep. 


Tax announcement, in January, that Air Commo- 
dore Frank Whittle had applied through the appro- 
rate Service channels to be removed from the 
Special Duty List of the Royal Air Force, and to 
return to ordinary duties, was generally suspected 
at the time to indicate some unexpected develop- 
ment in the affaire of the Power Jets organisation, 
originally founded by him and his associates in the 
ioneer work of evolving a practicable gas-turbine 

Jling unit for aircraft, and subsequently recon- 
stituted by the Government as an official research 
establishment. Confirmation that this move on 
the part of Air Commodore Whittle was sympto- 
matic of some serious disagreement with Govern- 
ment policy was provided during the past week, 
when it was revealed that 16 members of the 
engineering staff of Power Jets, Limited, , had 

igned. This announcement was followed by 
another, on April 15, stating that a further nine 
members of the staff had followed suit. The resig- 
nations include those of Mr. D. N. Walker, the chief 
development engineer, and Mr. L. J. Cheshire and 
Mr. R. C. McLeod, respectively ehief and deputy 
project engineers. In the House of Commons, 
on April 15, Colonel F. J. Erroll, the Member for 
Altrincham, asked the Minister of Supply for a 
statement on the matter. In reply, the Minister 
(Mr. John Wilmot) explained that, when the Power 
Jets organisation was taken over by the Government 
in March, 1944, it was intended that gas-turbine 
research and development was to be the predomin- 
ant part of its work, and the title of the company 
was altered accordingly. It was decided to concen- 
trate on research, leaving the manufacture of the 
turbines to the engineering industry and, he went 
on, ‘we have now carried the matter to its logical 
conclusion by turning the company’s organisation 
into a Government establishment, to be called the 
National Gas Turbine Establishment,” which would 
confine its activities to fundamental research and 
development. The Minister expressed his regret 
that certain members of the staff were not prepared 
toaccept employment under these altered conditions, 
but was confident that the vacancies could be satis- 
factorily filled. The official reply was, no doubt, 
the only one that could be expected in the circum- 
stances, but it is difficult not to feel that the 
country is the poorer by the dispersal of the skilled 
and eager team which Air Commodore Whittle 
had built up and which did such outstanding work 
in laying the foundations of this great British 
engineering development. 


INSTITUTE OF TRANSPORT SILVER JUBILEE 
SCHOLARSHIP. 


The Council of the Institute of Transport announce 
that they are inviting applications from members of 
the Institute for the award of the Silver Jubilee 
Scholarship for 1946. The Scholarship has a value 
not exceeding 1501. and is tenable for one year. It 
was founded in 1944 to commemorate the 25th 
anniversary of the Institute and its purpose is to 
assist the selected member to meet the expenses to 
be incurred in one of three alternative projects, 
he may travel for the purpose of studying transport, 
or, alternatively, he may undertake specific matters 
in transport research, or undergo full-time edu- 
cation at a university or other educational insti- 
tution approved by the Council. Preference is 
likely to be given to a candidate who has the 
associate-membership examination of the Institute 
and who is not over 30 years of age. Applications 
must be made on a form to be obtained from the 
secretary of the Institute, 15, Savoy-street, London, 
W.C.2, with whom it must be deposited not later 
than April 30. Each application must be supported 
by a member of the Institute who has had the 
opportunity of forming an opinion of the suitability 
of the candidate to receive the award. Applications 
are considered by the Awards and Scholarships 
Committee of the Council of the Institute, and candi- 
dates selected for the final consideration will be 
notified to attend for interview. The member who 
is awarded the Silver Jubilee Scholarship qualifies 
also for the F. C. Coleman Modern Transport Award. 





This was founded by the Modern Transport Pub- 
lishing Company; Limited, in 1944, on the occasion 
of the Silver Jubilee of the Institute, in memory of 
the late Mr. F.C. ’s efforts to promote trans- 
port education and the prominent part he played in 
founding the Institute of . The amount 
is 601. for one and the award is made to the 
Institute Silver Jubilee Scholar on the understanding 
that it is his intention to follow a career in the world 
of transport. The award is to assist him in the 
purchase of books and equipment for the pursuit of 
his studies. 


Tue InstTrruTION oF CHEMICAL ENGINEERS. 


When proposing the toast of ‘The Guests” at 
the annual luncheon of the Institution of Chemical 
Engineers, held at the Connaught Rooms, London, 
W.C.2, on April 12, the President, Mr. Hugh Griffiths, 
stated that although the Institution was primarily 
concerned with the maintenance of the standard 
of the profession of chemical engineering, some 
consideration had been given to the question of 
education. Whereas, in the United States, 2,500 
graduates enrolled every year to fake courses in 
chemical engineering, the corresponding number 
in this country, at the present time, was about 40. 
In association with the Institute of Petroleum, 
the Association of British Chemical Manufacturers, 
and the British Chemical Plant Manufacturers’ 
Association, representations on the question of 
the future supply of chemical engineers had been 
made to the Minister of Labour and , National 
Service. As a result of discussions with the Ministry 
of Labour and the Ministry of Education, the 
Council of the Institution had been empowered to 
announce that ten centres, each capable of accommo- 
dating, every year, 50 suitable candidates from the 
Forces, were to be established. The candidates 
would be given at least one year’s intensive training 
in chemical engineering. The reply to this toast, 
the only one at the luncheon, apart from the loyal 
toasts, was made by Sir John Anderson, G.C.B., 
M.P., F.R.S., who said that it was of vital importance 
that our industrial technique should be developed 
to its highest point if we were to hold our own in the 
future. The President had nentioned the numbers 
of young men who were yearly undergoing training 
to become chemical engineers in the United States, 
and it should be emphasised that these very great 
developments had taken place entirely since the 
war of 1914-18. The need for adequate training, 
however, was being increasingly recognised in this 
country and he welcomed two benefactions for 
chemical engineering education made last year, 
the one by the Shell Group for the establishment 
of a chemical engineering department at the 
University of Cambridge, and the other by Messrs. 
Courtaulds, Limited, for the establishment of a 
Courtauld Chair of Chemical Engineering at the 
Imperial College of Science and Technology. The 
training of a chemical engineer could not be rapid, 
and some form of improvisation might be needed 
for the present. It might be, for example, that 
in’ some cases, fully-trained engineers could be 
“* brigaded ” with fully-trained chemists and opera- 
tions carried out in collaboration. There was no 
doubt, however, that the ultimate solution would be 
the inauguration of courses of undergraduate 
training in chemical engineering. 


Tue InstiruTe or FveEt. 


The rapid growth in the membership of the 
Institute of Fuel is shown by the fact that the 
ntimbers on the roll increased from 1,096 in March. 
1939, to 2,181 in March, 1945, and to 2,557 in 
March, 1946. It is stated in the Council’s report 
for the year 1945, presented at the annual corporate 
méeting of the Institute, held in London on 
April 11, that the total number of new members of 
all classes added to the register in the calendar 
year 1945 was 476. During the same period, the 
names of 70 members were withdrawn, including 
those twelve Fellows and members whose deaths 
the Council recorded with regret. These included 
Sir David Milne-Watson, a past-president; Mr. 
H. L. Pirie, an honorary member and an original 
honorary secretary; Mr. A. W. A. Chivers, a 
founder member and an original member of Council ; 
and Mr. G. Dixon, chairman of the East Midland 


Section of the Institute. Dr. E. W. Smith, C.B.E., 
inaugurated his third year of presidential office of 
the Institute in October, 1945. It has been arranged 
by the Council that the presidential address for 
future years shall be delivered, not at inauguration 
in October, but on the same day as the annual cor- 
porate meeting of the Institute in April. Dr. 
Smith’s third presidential address, therefore, was 
delivered at a meeting which followed immediately 
the annual corporate meeting on April 11. The 
specialised study of the 1945-46 session, which is 
now approaching completion, has dealt with waste- 
heat recovery-from industrial furnaces. As already 
announced in our columns, on page 342, ante, the 
series of papers and discussions on this subject will 
conclude with an all-day conference to be held in 
the rooms of the Geological Society, Burlington 
House, London, W.1, on April 30. The balance 
sheet and revenue account of the Institute for the 
year ended December 31, 1945, were presented in 
an appendix to the report of Council. They indicate 
that the total net income for the year was 6,7831., 
and the total net expenditure, including a deficit 
of 8881. on publications account, was 8,1071., showing 
a deficiency for the year of 1,324/. During the 
year 1945, however, a sum of 3,9691. per annum 
for five years, guaranteed by 16 subscribers, was 
increased to 4,3241. by the liberal support of two 
further subscribers. Moreover, since the close of 
the financial year, a generous grant from January 1, 
1946, of 5001. per annum, also for a period of five 
years, has been received from the British Iron and 
Steel Research Association. The Council add that 
the deficit of 1,3241. for 1945 is thus amply covered 
by the special guarantee fund. 
Rattway SigNaLiIne EXHIBITION. 

An exhibition, designed to show the public the 
latest methods of railway si ing and communi- 
cation, was opened at Euston Station, London, by 
the Minister of Transport (the Rt. Hon. A. Barnes, 
M.P.) on Wednesday, April 10, and will remain 
open up to and including Tuesday, April 30. It has 
been laid out under the supervision of the Signal and 
Telegraph Engineer of the London Midland and 
Scottish Railway Company (Mr. W. Wood) in con- 
junction with the Chief Civil Engineer (Mr. W. R. 
Wallace). The focal point of the exhibition is a 
standard 15-lever frame with mechanical inter- 
locking, block instruments and illuminated diagram, 
which is installed in a light structure to represent a 
typical main-line country signal box. This controls 
a short section of permanent way, including points, 
which are assumed to lie beyond the range of satis- 
factory mechanical operation and are therefore 
worked by an electric point machine. These points 
are supposed to lead from the main running line 
into a loop and colour-lit multi-unit manually 
operated home signals, with a miniature semaphore 
controlling the entrance to the loop and an electri- 
cally-operated upper-quadrant starting signal, are 
provided at the junction. The point machine is 
fixed to extended sleepers and is operated from 
an adjacent 16-cell accumulator, which is charged 
from an alternating-current supply through a 
transformer-rectifier unit. The points are fitted 
with a standard facing-point lock 4nd electrical 
detector, with an additional indicator to show when 
the detection circuit has been completed. The 
colour-light distant signal is fitted with 24-watt 
12-volt lamps which are supplied from a battery 
and are placed behind a coloured lens combination. 
The visible range is at least 1,000 yards in bright 
daylight. The change from yellow to green is made 
by a relay, which is operated from the signal box. 
A second yellow lamp is provided, which comes into 
operation should the one in circuit fail. Failure of 
the lamp or supply is indicated audibly and visually 
in the signal box. The starting signal is also con- 
trolled by a relay which closes the circuit of a motor. 
A typical point machine is shown separately and 
other exhibits include communications apparatus, 
such as Creed printers, Strowger automatic tele- 
phones, switches and loudspeaker equipment, as 
well ag various patterns of colour-light and other 
electri:ally operated signals. Among the latter are 
route-indicators of the multi-lamp and stencil types, 
and a banner signal. This is used for repeating the 

of another signal, which is out of sight or 








partly hidden. 
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PROFESSOR E. G. COKER, F.R.S. 


. ENGINEERS in many -parts of the world and par- 
ticularly his old students at University College, 
London, Finsbury Technical College, and McGill 
University, Montreal, will have learned with regret 
of the death of Professor E. G. Coker which occurred 
at Ayr, on April 9.. Ernest George Coker, who, for 
many years, made the field of research in photo- 
elasticity peculiarly his own, was born at-Wolverton, 
i ire, on April 26, 1869. He was 
educated at a private school at Stony Stratford, in 
his native county, and in 1883, at the age of 14, 
entered upon a five years’ pupilage in the works of 
the London and North Western Railway at Crewe 
and at Wolverton. In 1887, he became a student. at 
the Royal College of Science and obtained the 
Associateship (A.R.C.Sc.) of the College in mechanics 
in 1890. Coker had won a Whitworth Exhibition in 
1889 and in the following year secured a Scholarship. 
With the help of this, which had:a value of 1251. a 
year and was tenable for three years, he left his 
post as a draughtsman in the London and North 
Western Railway Compiny’s Wolverton works, 
which position he had only occupied for a short time, 
and took up an engineering course at the University 
of Edinburgh. In 1892, he obtained the Bachelor 
of Science degree and afterwards received the D.Sc. 
degree of the University. 

Later in the same year (1892) Coker was appointed 
assistant examiner at H.M. Patent Office in Chan- 
cery-lane, London, but in the following year took 
up engineering study at Cambridge University. 
He obtained the B.A. degree with first-class honours 
in the Mechanical Sciences Tripos in 1896 and was 
subsequently made an M.A. After serving for a 
further two years as assistant examiner at the 
Patent Office, Coker began his professorial career, 
which was to extend over 36 years. In 1898, when 
only 29 years of age, he was appoi Assistant 
Professor of Civil Engineering at McGill University, 
Montreal. In 1903, he was promoted to the position 
of Associate Professor of Civil Engineering, and 
remained in Canada for another two years. During 
the period 1899-1905, Professor Coker not only acted 
as principal assistant to Professor H. T. Bovey, 
F.R.S., at McGill University but also occupied a 
similar position in his private practice. He was 
engaged in the testing of steel and other metals and 
cement, concrete and railway materials of all kinds, 
and in hydraulic experimental work for various 
power schemes in Canada. On appointment as 
Professor of Mechanical ineering and Applied 
Mathematics at the City and Guilds of London 
Technical College, Finsbury, Professor Coker re- 
turned to this country in 1905. Some time after- 
wards he carried out a scheme for the building and 
equipping of a new engineering laboratory at a cost 
of about 9,000/. These new laboratories formed the 
subject of a paper read by Professor Coker before 
Section G (Engineering) of the British Association, 
at Leicester, in August, 1907. The paper was 
reprinted in our columns at the time. In addition 
to his teaching duties he maintained a consulting 
practice for the testing of materials and for heat 
engines and experimental hydraulics. In 1914, 
Professor Coker was appointed to the Kennedy Chair 
of Civil and Mechanical Engineering at University of 
London, University College, Gower-street. He was 
also Director of the Engineering Laboratories and 
was subsequently made Dean of the Faculty of 
Engineering. He occupied these positions until 
1934, when he retired under the age limit and was 
made Professor Emeritus. 

Such, in brief outline, was the career of Professor 
Coker. To attempt to give, in as short a space, an 
account of:hts numerous experimental investigations 
is much more difficult. In the early years of his 
career he conducted many experimental investiga- 
tions on the measurement of stress in: metals, the 
critical velocity of flow of liquids, the elastic pro- 
perties of rocks, and the temperature of explosion 
in gas engines. Later, he developed apparatus 
utilising polarised light for the purpose of measuring 
stress distribution in machine com its and 
, engineering structures. He accomplished this with 


the aid of models made from celluloid and other 
transparent materials, and in the course of his 


of stress was made on the occasion of the British 
Association meeting at Sheffield in September, 
1910. _ He used xylonite for his models, which, 
he pointed out, was preferable to glass as it was not 
brittle and could be cut to any shape desired. In 
the following year, Professor Coker wrote a detailed 
article on the subject of ‘‘ Photo-Elasticity,” which 
appeared in ENGrvEERING, vol. 91, page 1 (1911). 
The illustrations included a two-page plate in colour, 
which aroused considerable interest among engineers 
at the time. Later, in the same year, Coker pre- 
sented a paper before the Institution of Naval 
Architects entitled ‘‘ The Determination, by Photo- 
Elastic Methods, of the Distribution of Stress in 
Plates of Variable Section, with Some Applications 
to Ships’ Plating,” and for this he was awarded the 
Gold Medal of the Institution. 

In the subsequent years, he perfected his apparatus 
and extended the scope of his experiments. He 
studied the distribution of stresses in springs, riveted 
plates, columns, rings, and other members and 
components. In 1914, having been elected President 
of Section G of the British Association meeting 
held in Australia, his presidential address, which 
was entitled “‘ Stress Distribution,” was to some 
extent a report of his researches. In 1921, 
to ill an article of his 6n stresses in tension 
test pieces, in our columns, we produced a second 
coloured plate of specimens under stress. Some 
years later, Professor Coker and his collaborators 
carried out optical investigations on the action of 
cutting tools and studied stresses in structures, and 
arch bridges, and also in shafts, notched beams, 
locomotive and railway wheels, welded plates and 
such components as rollers and cams. His Honorary 
Member’s Lecture to the Junior Institution of 
Engineers, delivered on February 14, 1935, and 
reproduced in our columns (vol. 139, page 183 
(1935) ), dealt with “The Design and Equipment 
of Photo-Elastic La ies.” It gives some 
insight into the work’ accomplished during the 
preceding 25 to 30 years in the photo-elastic deter- 
mination of stress. 

Professor Coker was elected a Fellow of the 
Royal Society in 1915 and received the Rumford 
Medal of the Society in 1936. He was also a Fellow 
of the Royal Society of Edinburgh, and an honorary 
D.Sc. of Sydney and Louvain Universities. He was 
elected a member of the Institution of Mechanical 
Engineers in 1898, and was awarded the Thomas 
Hawksley Medal in 1922. He became an associate 
member of the Institution of Civil Engineers in 
1899, was elected a member in 1914, and received 
the Telford Medal in 1921 and the Howard Quin- 
quennial Medal in 1932. He was made an associate 
of the Institution of Naval Architects in 1912, and 
was for many years a member of the Insti- 
tution. In 1922, he was awarded the Howard N. 
Potts Medal of the Franklin Institute. 





ELecrriciry SuPPLY TO Farms.—In the course of a 
debate in the House of Commons, on Monday, April 8, 
the Minister of Agriculture (the Rt. Hon. T. Williams, 
M.P.) said that a survey made during 1941-43 showed 
that 72,000 farms in England and 5,000 in Wales, repre- 
senting 30 per cent. in England and 11 per cent. in Wales 
of farms over 5 acres, had an electricity supply. The 
total was probably larger to-day, but it was not nearly 
enough. As soon as labour and materials could be made 
available the figures could, and should, be matérially 
increased. 


TELEPHONE DEVELOPMENT.—During the debate on the 
Post Office and Telegraph (Money) Bill in the House of 
Commons on Friday, April 12, the Assistant Post- 
master-General (Mr. W. A. Burke) said that there was 
now a waiting list of over 300,000 fortelephones. During 
the past few months, the Post Office had been installing 
new instruments at the rate of 50,000 a month, or 
nearly 50 per cent. more than the pre-war rate of 36,000. 
It was hoped, however, to do even better and to provide 
telephones at the rate of 700,000 per annum. During the 
next few weeks, the four-millionth telephone would be 





installed. 





— 


THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Continued from page 353.) 

As recorded in last week’s issue of ENGIN EERIyg 
on page 352, ante, the address by the President of 
the Institution of Naval Architects (Admiral of the 
Fleet Lord Chatfield) at the meeting held in London 
on Wednesday, April 10, was followed by the pre. 
sentation of the first and second papers of the three 
days’ . The first paper, by Sir Stanley y, 
Goodall, K.C.B., dealt with “The Royal Navy at 
the Outbreak of War.” 


Tue Roya Navy rm 1939. 

At the outbreak of war in 1939, said Sir § 
Goodall, a considerable number of ships of the Royal 
Navy were, to say the least, elderly. Financia} 
stringency and the restrictions imposed by treaties 
limiting naval armaments had been in force for g 
number of years, and it was not until 1936 that the 
Government decided to re-arm to maximum peace. 
time capacity. Britain could not lay down new 
capital ships before January 1, 1937, and they would 
take about four years to build, but trials had shown 
that, meanwhile, all the old capital ships were 
vulnerable to attatk by modern shells, mines, bombs 
and tarpedoes—some of them particularly vulner. 
able. ‘Accordingly, it was decided to reconstruct 
all of them except the Royal Sovereign class. By 
1939, the Malaya, Barham and Repulse had been 
partly reconstructed, the Warspite and Renown 
had been completely reconstructed, and the Queen 
Elizabeth and Valiant were in hand. The Hood, 
Nelson and Rodney were never begun. The work 
involved, Sir Stanley continued, could be understood 
from an example, the Queen Elizabeth. As com- 
pleted in 1915, she had a main armament of 15-in. 
guns with a range of 23,400 yards; a secondary 
armament of sixteen 6-in. guns; two 3-in. high- 
angle guns and four torpedo tubes, but no aircraft ; 
direct-drive turbines, taking steam from 24 Babcock 
and Wilcox boilers; an oil fuel capacity of 3,400 
tons, giving an endurance of 4,400 miles at 10 knots ; 
and had a deck protection of 1-in. high-tensile plat- 
ing over the magazines and machinery spaces. On 
completion of the reconstruction in 1940, her 15-in. 
guns, firing improved shell, had a range of 32,200 
yards; the secondary and other armament con- 
sisted of 20 4-5-in. guns, and 32 2-pdr. and 16 
0-5-in. high-angle guns; the torpedo tubes had 
been removed to provide extra magazines, but she 
now carried a catapult and two Walrus seaplanes ; 
new geared-turbine machinery was fitted, supplied 
with steam by eight Admiralty-type three-drum 
boilers ; the oil fuel capacity had been increased only 
slightly, to 3,570 tons, but the endurance had gone 
up to 13,500 miles at 10 knots; and 4-in. armour 
had been added to the 1-in. plating over the maga- 
zines, and 2}-in. armour to the plating over the 
machinery spaces. Such a drastic reconstruction 
was only rendered possible by the advances in 
marine engineering practice during the previous 
quarter of a century, which enabled propelling 
machinery of 80,000 shaft horse-power to be pro- 
vided with a weight of only 1,570 tons in 1940, as 
against 3,080 tons in 1915, the main engines and 
boilers occupying a floor space of 8,610 sq. ft- 
instead of the former 13,150 sq. ft. The steam con- 
sumption per shaft horse-power per hour was 
reduced from 12-8 Ib. to 9-4 Ib. at full power, and 
from 20 Ib. to 12-7 Ib. at one-fifth of full power. 

Extensive alterations were made also to other 
classes of warships. The cruiser London, for 
example, was given an armour belt 8 ft. deep and 
her high-angle armament was more than doubled. 
The 6-in. gunned cruisers Belfast and Edinburgh 
had their main armour belt extended over the whole 
length of the citadel, with a protective deck over 
the i across the ehtire width of the ship 
and, in the case of the Belfast, the beam was in- 
creased to give greater stability after she had been 
damaged by a magnetic mine in 1939. The large 
Tribal class of destroyers was introduced, with a 
much heavier armament than was fitted in previous 
types, and various novel constructional and machin- 
ery features were adopted in subsequent classes. 
The T class of submarines were given four 
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| torpedo tubes in addition to their six 
internal tubes ; and various new kinds of smaller 
vessels, such 88 gunboats, boom defence vessels, and 
coastal craft, were built in large numbers. 

Sir Eustace Tennyson D’Eyncourt, Bt., who 
4 the discussion, said that the paper barely 
touched upon the new designs that were being 
developed during the later years of the war, but 
dealt mainly with the modifications of existing ships. 
for » designer, it was more difficult to modify a 
ship in this way than to design a new one. There 
was # point he would like to mention in the interests 
of historical accuracy. Reference was made to the 
fact that, in the case of the Leander class of cruiser 
with 6-in. main armament, the main machinery was, 
for the first time, contained in staggered boiler and 

rooms in order to avoid complete loss of 
motive power by one lucky hit. That design, 
however, was first adopted in the Emerald and 
Enterprise. 

Mr. S. Payne agreed that it was most unsatis- 
factory for a naval constructor to try to modify 
ships that were meant for another purpose. He 
was head of the Aircraft Carrier Design ion at 
the Admiralty, under the direction of Sir Stanley 
Goodall, in connection with the Furious, Courageous, 
Eagle and Glorious, and a more unsatis: 
way of producing an aircraft carrier he could not 
imagine. With regard to the battleship Valiant, 
which was reconstructed at Devonport, this work 
was done under the difficulties of working in a 
floating dock, which, in this case, was an advantage. 
It was difficult to keep the strength, whether in a 
floating dock or not, and one of the particular 
headaches was to avoid excessive “breakage.” 
A feature of working in a floating dock was the 
ability, to some extent, to adjust the breakage 
by altering the shape of the bottom of the floating 
dock ; in the work on the Valiant, at no time did 
the breakage exceed 1{ in. It was essential to 
keep the longitudinal strength. where it should 
be and, to that end, where they took out the middle 
deck, they had a double braced girder, 20 ft. deep, 
between the middle and main, and the main and 
upper decks. This kind of job was a makeshift 
and it cost a great deal of money ; in this particular 
case, it was just under 1,750,0001. He was positive 
that these ships would never have stood up to what 
they had had to stand in the way of torpedoes 
without having that extra sub-division which Sir 
Stanley put into them. The Queen Elizabeth was 
often referred to as “the old lady” but it was 
well to remember that only the bottom, one or two 
bulkheads and a little piece of the upper deck re- 
mained of what had been there 30 years before. 

Mr. A. Nicholls said that the paper showed that, 
as far as the early types were concerned, the Navy 
was left largely with scrap iron. It was a well- 
known fact that, as the years went by, the displace- 
ment of existing ships tended to increase, because 
of alterations and improvements of one kind and 
another. With ships of the Queen Elizabeth type, 
with a designed hull weight which was a lower 
percentage than usual, it was with some misgivings 
that the naval architect looked forward to @ major 
conversion of a ship 25 years old. He was in charge 
at Devonport when the Valiant was taken in hand, 
and as soon as the ship came in it was apparent 
that a floating dock would have to be used. That 
was the cause of considerable concern, because, a 
floating dock being a flexible structure, it was 
necessary to make arrangements to prevent the 
deformation which was likely to arise. The ship 
was therefore stiffened, as Mr. Payne had mentioned, 
and a watch kept upon the breakage of both the 
ship and the dock. It took some 2} years to carry 
out this major conversion. In the circumstances, 
it was impossible to carry out extensive trials and 
it was nec to be content with the basin trials, 
from which the ship went straight to Bermuda and 
thence to the Eastern Mediterranean. The Hood 
was overloaded and strained during the war and 
some difficult times were experienced with her. 
The Royal Sovereign stood up wonderfully well. 
These vessels came in’ decrepit, but went out very 
differently, and the engineers and ships’ officers 
were to be complimented on what they had done 
with them before and after reconstruction. Of the 
destroyers, according to the paper, about 70 were 


of the V and W classes, and they were mostly 
25 years old. As to the J class, it was ishi 
to see these vessels coming in with both ends off 
and yet floating at about the normal draught. 

Engineer Vice-Admiral Sir John Kingcome, 
Engineer-in-Chief, said that, though thefe were no 
spectacular changes, such as that of the change from 
reci ing to turbine machinery in the early 
days..of the present century, the paper gave some 
indication of the advances made. In the case of 
the Queen Elizabeth class, for example, the reduction 
in the number of boilers from 24 to 8, while the 
machinery weight was halved, the space occupied 
by it was reduced to one-third, and the endurance 
at 10 knots was trebled, was progress of which none 
need be ashamed. The im i , the 
essential—need of research and large-scale develop- 
ment was now more fully realised, and provided 
sufficient men and money could be made available, 
the next decade would see further considerable 
advances in the engineering world. Of the Queen 
Elizabeth class, the Warspite was the first to be 
converted, and, on trials, very heavy vibration was 
experienced when turning. This was eventually 
traced to inter-action between the inner and outer 
propellers, leading to very considerable axial and 
lateral vibration. Adjustment: of the spéed of the 
outer propeller when turning was adopted as a 
palliative to overcome the trouble, but experience 
led to a close study of the whole problem of shaft 
and propeller behaviour when turning. This problem 
had been solved and it was now possible to ensure 
in the design stage that the effects of inter-action 
were negligible. The Renown,in which eight boilers 
were substituted for the original 42, remained 
during the whole of the war the fastest capital ship 
in the Fleet, and was capable of developing 130,000 
shaft horse-power with ease. 

Fatigue failures developed in the high-pressure 
turbine blades of the Tribal class of destroyers and, 
in the early days of the war, when every destroyer 
was vital, it became to re-design the blad- 
ing, fly new blading to the required places and 
re-blade the offending rows. This work was done 
at the same time as the repairs to the bottom plating 
of the feed tanks. The cause of this embarrassing 
failure was the then little-understood phenomenon 
of resonance. The adoption of only two boilers 
in the J class, with the added risk that one unlucky 
hit between the two boiler rooms might put all the 
machinery out of action was, from an engineering 
aspect, a decision of some magnitude. Two boilers 
made a neat arrangement, but the design of a 
boiler to produce the power required—20,000 
shaft horse-power from each—in the space and 
especially the limited height, was a big advance. 
The satisfactory combustion of the large quantity 
of fuel required led to a number of new oil-burning 
problems, which had to be solved before eventual 
success was achieved. Apart from this, it was 
clear that few destroyer captains‘would be prepared 
to enter difficult harbours using one boiler only, 
while to use two, with frequency, would place a 
considerable strain on the limited number of'watch- 
keepers in a destroyer and on boiler cleaning. The 
war, with its continuous steaming, confirmed fears 
in this respect and it was found to increase 
the engine-room personnel and to provide special 
boiler-cleaning parties. 

The Navy started the war with a submarine fleet 
of which the latest flotillas were entirely propelled 
by new types of machinery. After the 1914-18 
war, intensive research was carried out at the 
Admiralty Engineering Laboratory on the develop- 
ment of an engine using direct injection instead 
of blast injection. The first Admiralty engines 
were fitted in the Sunfish and gave such satisfactory 
results that similar engines were fitted in all the 
later S class. An Admiralty design for the T class 
was also developed, but it was decided to expand 
the field and to include three other designs, namely, 
the Vickers “T,” the SulZer Q.D.42, and the 
M.A.N. 40/46. . The 1938 crisis overtook the experi- 
mental aspect of this project, but all four types were 
then in the production stage, and, in fact, were 
fitted, but to meet the greatly increased building 
programme, the remainder of the class were fitted 
with either Vickers or Admiralty T-class engines. 





In the U class, a radical machinery departure was 





made from the conventional direct. drive,to Diesel- 
electric drive, using high-speed engines, since this 
form of drive was peculiarly suitable for submarines 
which, in any case, had to. have a motor for battery 
propulsion. It was especially suitable for small 
submarines. Finally, Sir John remarked that, in 
referring to the Denny-Brown roll reducer, Sir 
Stanley Goodall did not mention that it could 
also be used to produce a roll; and he wondered 
what passing merchant-ship captains thought when 
they saw one of the early Hunt class steaming up 
the Clyde on a flat calm day and rolling violently. 

Rear-Admiral H. G. Thursfield said the outstanding 
point brought out by the paper was that the naval 
architect, before the war and during the early part 
of the war, was hampered at every turn by treaty 
restrictions and was unable to give free play to his 
genius and ideas. He thought it would probably be 
a long-time before this country voluntarily assumed 
similar shackles in the future ; nevertheless, he did 
not think Sir Stanley Goodall’s successors would be 
entirely free of restrictions, because the naval 
architect was always. having impressed upon him 
limitations from which he would like to be entirely 
free. For instance, in Parliament recently, on the 
discussion of the Naval Estimates, there was a good 
deal of complaint from various sources about the lack 
of comfort and amenities in H.M. ships, and one 
speaker pointed out that, although we should always 
get the necessary men for the Navy without com- 
pulsion, even if we did not provide them with the 
comforts they wanted, it was impossible to make 
them as efficient as they could be. It was not only 
a question of comfort. One Member of Parliament 
had compared British destroyers on Arctic convoy 
duties with American destroyers and pointed out 
that the gun crews in British destroyers had to spend 
their furn of duty in the open, in Arctic tempera- 
tures, whereas American destroyers were fitted with 
enclosed turrets for their guns. Hé was not com- 
petent to assess the difficulty of embodying that 
particular feature in a British destroyer, but that 
sort of limitation was bound to be forced on the 
naval architect increasingly in the future. 

It was stated in the paper that the reconstruction 
of the Valiant was directed to be completed in 
24 years. For a somewhat similar reconstruction 
of American warships after Pearl Harbour, a period 
of two years was taken from the time that they were 
completely disabled. Was it possible to say whether 
British experience of this class of work was com- 
municated to the Americans and the extent to which 
there was an exchange of technical experience 
between the two Allies? He was disappointed that 
the paper dealt only with the Fleet as it was at the 
outbreak of war, perhaps because of official reluct- 
ance to release any information. That seemed to be 
a pity, because the United States Navy had pub- 
lished very full details of the position of their Fleet 
at the end of the war. The impression was rather 
given that the Royal Navy depended a great deal 
on the American. Navy during the war. Naval 
architects and engineers knew that was not the case, 
but the public had not the information to rebut the 
implication from the facts published in America. 

Mr. H. F. Sherborne, referring to fire mains on 
certain cruisers, said that, with a desire to save 
weight, as he understood, light copper pipes were 
used throughout these ships instead of the previously 
used galvanised steel. For some reason, the decision 
was taken to join these pipes together by means of 
so-called “‘ bronze welding,” which was neither 
bronze nor welding. It was an alloy containing 
60 per cent. of copper and 40 per cent. of zinc, with 
a little silicon added to make it more fluid when 
molten. He would have thought that anyone 
would have known that such an alloy, in the presence 
of salt water, would inevitably be de-zincified, which, 
in fact, it was. It had been his unhappy experience 
to go to the Kenya, the Nigeria and the* Mauritius, 
in which ships he found that these joints constantly 
dripped. There were ample satisfactory means of 
making such joints if it were necessary to use them, 
but he took the view that, in five years, there would 
not be any copper salt-water pipes in H.M. ships. 
All pipes would be of aluminium-brass and of the 
new copper-iron alloy which the British Non- 
Ferrous Metals Research Association had evolved. 


(To be continued.) 
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WE conclude below our report of the discussion 
on Dr. H. E. Merritt’s paper on ‘The Evolution 
of a Tank Transmission,” which was. presented at 
an extra general meeting of the Institution of 
. Mechanical Engineers, held in London on Friday, 
April 5. 

Brigadier W. M. Blagden, reviewing the historical 
aspect of tank transmission development, said that 
the British Army had started the recent war with 
tanks with a non-regenerative steering. It had 
become apparent quite early that regeneration was 
needed. unless the power was more than about 
0-6 brake horse-power per ton-mile per hour, when 
the miles per hour were the maximum practicable 
on the road. The Mark VI tank, with which the 
war was started, had done very well with a clutch- 
and-brake steering, although, if Major Wilson had 
had his way, his excellent, stepped-down geared 
steering would have been in use a long time before 
the war started. Unfortunately, that had not been 
the case. The Valentine had done very well on 
clutch-and-brake. It was an exceptionally well- 
designed clutch-and-brake, and the Valentine was 
not ambitious in the matter of speed. Although 
its power/weight ratio waslow, the weight being about 
10 tons, it was expected to travel at only 15 to 18 
m.p.h. The Matilda did not do nearly so well with 
regard to sustained speed under difficult conditions, 
because of the power losses due to its clutch-and- 
brake steering. It was a great pity that the geared 
steering of the Wilson type, which was ultimately 
adopted on the Crusader, was not adopted on the 
Matilda. The pilot model which was produced 
behaved very much better than the ordinary Matilda, 
but unfortunately there was some fear of production 
difficulties, and a certain amount of tooling which 
had been started was given up in 1940. The early 
Cruisers all had clutch-and-brake steering. When 
the Cruiser Mark IV, with the clutch-and-brake 
steering, was replaced by the Cruiser Marks V and 
VI, now better known as the Covenanter and the 
Crusader, the only thing which made it possible 
to keep the same powered unit and go up in weight 
from 14 tons odd te 19 tons odd, was the fact that 
regenerative steering of Major Wilson’s type was 
adopted. When the author’s system was adopted, 
the chief.gain achieved over Major Wilson’s system, 
which had been the representative regenerative 
steering up to that date, was the multiplicity of 
ratios obtained for steering and the ability to do a 
neutralturn. It should also be remembered that the 
author’s system provided the steering and the gear 
ratios in the smallest possible compass. Nothing 
so small had been achieved since, in 1941, there 
had been a very high-pressure salesmanship from 
some quarters to get American transmission ms 
of the Cletrae type adopted for the tanks of this 
country. The greatest difficulty had been experi- 
enced in avoiding that. That might sound rather 
bureaucratic, but in point of fact the system used 
in this country was based on rear-sprocket design. 
The author's type of gearbox, or the type of gearbox 
which was used with Major Wilson’s steering, with 
its transverse shaft, was the only type that could 
be got into the amount of space available, and if the 
Cletrac steering had been adopted it would have 
been necessary to use front sprockets and to have 
hot gearboxes between the co-driver and the driver. 
For many years, the advantage of having a most 
compact type of steering system had been enjoyed. 

Colonel Viney had asked at what stage in the 
proceedings it became unprofitable to use the track 
differential system which had been in vogue on 
carriers. In reply to that, he would say that the 
carriers which were successful with the track 
differential steering had a track setting system for 
minor steering movements and on those occasions 
on which an.attempt had been made to use the simple 
track differential it had not been nearly so successful. 
Major Wilson had raised the point whether the 
steering reduction which was considered to be 
necessary at the time when his steering was designed 
was the correct one or whether it was essential to 
have such a very slight reduction for steering. 


He thought it. was of the order of 8:7. The Cletrac 
was about 3:1. When the Neptune was produced, 
in order to steer in the water it was necessary to 
have a far more drastic difference in sprocket speed 
than would have been obtained from the ordinary 
Wilson unit, but the Wilson unit was the only one 
that could be obtained at the time, and it was 
modified so that the ratio was changed from 8 :7 
to about 3:3:1. This modified gear was tried in 
a tank—he thought it was a Covenanter—atid the 
driver told him that he really could not see any 
difference in the handling of the steering when the 
ratio was 3-3: 1 and when it was the ordinary 8 : 7. 
It therefore appeared that the problem was still 

unsolved. 
Sir Miles Thomas endorsed Mr. Wilson’s comment 
that the discussion could well be continued and 
There was no doubt that the develop- 


generally must go on, for the national well-being. 
The author had rightly said that engineers realised, 
but politicians did not realise, the time lag that 
occurred between the design of a machine and its 
production. 

Mr. Harold Sinclair, referring to the question of 
horse-power per ton, said that the figure. of the 
horse-power per ton was not itself sufficiently 
significant ; one should really speak about the 
horse-power per ton per mile per hour. In making 
@ comparison between one tank and another, he 
thought the figure of miles per hour should be 
introduced, representing the speed for which the 
tank was geared to run at normal full speed. To 
take only the figure of horse-power per ton was 
somewhat misleading and was not a very satis- 
factory basis for comparing one tank’with another. 
In the paper, figures were given of the regenerative 
horse-power that arose when steering, and in one 
particular case the author quoted the figure of 
1,430 h.p. Examining the parts of the differential— 
the primary differential and the two half shafts 
coming out to the two secondary differentials— 
it was astonishing that those rather skinny parts 
and bearings could put up with such loads and 
speeds. A proposal had been put forward seriously 
at one time for a heavy tank transmission wherein 
the prime mover was a 500-h.p. Diesel engine. The 
drive was taken through a transfer box to a torque 
converter on each side, and then through a two- 

gear on to a bevelled drive, and so to the 
final drive after the sprocket. There was some 
discussion on the paper stage of the device as to 
whether it was a good proposition or not. The 
control was to be achieved by the use of the variable- 
vane type of torque converter, wherein the vane 
angle could be adjusted so as to change the ratio 
of the transmission and to go down to the closed 
position, where the transmission of power would 
cease. The point which emerged from the paper 
was that such a transmission, which was never 
very seriously considered, would not have been 
successful in steering, because it had not the capacity 
to give the condition of the reversal of torque on 
the inner track to any sufficient degree. He was 
also reminded of a transmission which was con- 
structed and worked satisfactorily, whérein the 
drive was taken through a torque converter and a 
direct. drive, so that the converter was cut out at 
about 34 m.p.h., 9 m.p.h. being full speed. There 
was a transfer box and a shaft down each side. 
The steering was effected by a pair of fluid couplings, 
driving through a bevelled gear on to a cross shaft 
running right across. From there the drive was 
taken through the usual differential and, as in the 
Merritt-Brown system, out to the sprockets. The 
drive to the torque converter was also taken on to 
the primary shaft connecting the two differentials, 
through a bevelled gear. Major Wilson had referred 
to the question of steering in Flanders mud and 
to a tank losing its steering power or going off to 
one side owing to the fact that the drive was taken 
through a differential system. When the above 
proposal was in the design stage, the question had 
arisen whether the cross shaft, which was rotated 
either forward or backward, ing to which 
coupling was brought into action, should be pro- 
vided with a holding brake, ing the i 





causing machine 
to be driven forward with an equal speed on the 
two tracks. The brake was never used, but the 
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test was not made in Flanders mud, and it might 
have proved to be necessary if the yround had 
been very adverse. 

Mr. L. Little thought that the problem of steerin 
tracked vehicles might be regarded in a differen, 
light. The future success of any method of trans 
port, whether tank or tractor, military or a 
mercial, depended on whether it was an economi, 
proposition. In the case of commercia! 
it was fairly easy to assess the relative cficiency of 
different types on a basis of cost per toi mile, ang 
that could be translated into terms of pounds. 
shillings and pence. In the case of military traps. 
port, it was rather more difficult, but the cost sti); 
existed, in terms of vital materials, shipping Space 
men and, very frequently, men’s lives. Th, 
method of steering had always been recognised as 
one of the most important factors in the case of the 
and all tracked vehicles. It resulted in the 
tracked vehiclé having a comparatively short life 
and being extravagant of fuel and being generally 
considered far less satisfactory than its wheeled 
competitors. He thought that was bound to remain 
so, as long as it was the case that every time the 
driver of a tracked vehicle wished to change his 
direction he scraped the tracks along the ground. 
The author’s mechanism undoubtedly did that 
rather barbarous job much more elegantly than any 
other mechanism, but the fact remained that there 
was a very considerable loss of power. If that 
power were simply dissipated into thin air, perhaps 
its loss would not matter so much, but unfortunately 
it was reflected in the destruction of the mechanism, 
and also the surface over which the vehicle tan. 
He thought that anyone who had followed the path 
of’a convoy of tanks and had examined the road 
surface on the corners would have noticed that. It 
seemed that, until there was a fundamental change 
in this connection the use of tracked vehicles could 
not be extended. The alternative method of cury. 
ing the track, laying it in a curve instead of twisting 
it, was not new. ‘It was, in fact, very old, but in the 
past the mechanical difficulties had prevented its 
extensive use. During recent years, those mechani. 
cal difficulties had been largely overcome, at least s 
far as the lighter types of vehicles were concerned, 
and the method could be said to have reached a 
stage when it was a practical proposition. The 
resultant improvement in the performance and the 
life of the vehicle was very marked. 

There was no doubt that the Ministry of Supply 
had shown remarkable foresight in, deciding on the 
standardisation of the Merritt-Brown type of box, 
which was by far the most effective piece of mechan- 
ism with regard to tank steering and transmission 
that had been fitted, not merely to any British tank 
but to any tank in any country. During the war, 
owing to the secrecy which had always surrounded 
tanks and the almost complete absence of authentic 
published information on design, all kinds of people 
had criticised British tank design in the strongest 
terms. They could do that without the slightest 
fear of contradiction, because anyone who was in a 
position to advise them of their error and had done 
so publicly would have been prosecuted immediately 
under the Official Secrets Act. He believed that the 
Institution had done some service to British engin- 
eering prestige as a whole by giving an opportunity 
to forward what was really a remarkable piece of 
development work, which indicated the very high 
standard of engineering in, connection with British 
tanks during the war. 

Dr. H. E. Merritt, in reply, said that so far as his 
particular tank gearbox was concerned, he did not 
pretend that he had personally elaborated the whole 
of the mathematical theory underlying the steering 
of a tracked vehicle. The only point at which 
mathematics had been important to him in the 
design of his gearbox was in getting an approximate 
idea of how much horse-power each particular 
element of a track-laying mechanism had to with- 
stand. The most important part of the whole 
question, in his view, was not the ability to write 
down all the mathematical formule but to be able 
to form a conception in one’s mind of the nature 
of the forces which arose. Major Wilson had referred 
to that when he said how difficult he had found it 





to convey the ideg of negative force and positive or 
forward motion. He himself had had the same 
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iments carried out, costing many thousands of 
pounds, in which it was obvious that there was no 
understanding at all of what was happening to the 
power which was going into the tracks from the 
engine and from the ground. 

The question of regeneration was not new. When 
he was first given the opportunity to investigate the 
problem of steering @ tank, he had had access to a 
number of documents at the Mechanisation Board 
at Woolwich, one of the most useful of those docu- 
ments being a paper by Major Wilson on regenera- 
tion, in which all the first principles of regenerative 
mechanisms were very clearly set out. He would 
not like it to be thought that he claimed to have 
invented regenerative steering. He had: merely 
attempted to show the arguments which led up to a 
porticular transmission, and the factors contribut- 
ing to that were rather more than the application of, 

technical principles. A large number of transmis- 
sions had been made in this country from the 
designs of Major Wilson and Mr. Gordon Wilson. 
Not long before the war started, it had become very 
clear that all the available capacity in the country 
for making those transmissions was already fully 
occupied, and the problem had been to make more 
transmissions, using plants which were not fully 
occupied or which could be obtained more easily. 
In other words, the problem had been one of design 
dor production rather than design for design’s sake. 

The design for production had gone a little farther 
then than the mere use of machine tools which 
were available. 

Another factor of considerable importance was 
that the transmission had to be as small as possible, 
because the fynction of a tank was not to provide a 
means of transport for a large transmission. It 
had other purposes,‘and the people who required it 
for those purposes were very jealous of the space 
which the transmission occupied, and, having ‘in 
mind the overall economics of tank material utilisa- 
tion, it seemed well worth while to sacrifice some 
ideal features in the transmission itself in order to 
leave a little more room for a little more armour 
for the fighting men in the tank. That was why, 
after there had been produced for purely experi- 
mental purposes a transmission of the double-differ- 
ential type, having two radii of turn, automatic 
gear change and several other refinements, the 
whole having been done merely to establish a 
standard, as soon as war broke out the people 
concerned had to change their ideas entirely and 
design something that could be produced quickly, 
that would be very cheap, and that would work. 
That was where the mathematics had some influence, 
because they made it possible to predict the forces 
and the speeds of all the various elements in the 
transmission, and that was why the very small 
shafts would transmit a phenomenal amount of 
horse-power. 

The first application of his transmission had been 
to the Churchill tank, and he was still astonished 
at the incredible courage of the officials of the 
Ministry of Supply who decided to make the mechan- 
ism without any previous trial and persevered with 
it even when it gave a great deal of trouble. Colonel 
Johnson had said that, in the early days of the 
Churchill tank, when it was subjected to a good deal 
of criticism, he had heard no mention of any defects 
in the transmission. He himself had not been 
concerned with the tank as a whole; he had been 
concerned only with the transmission, and he had 
heard that there was a good deal of trouble experi- 
enced with that, but it was significant that, even 
when the troubles were at their height, the same 
type of transmission was specified for the new range 
of Cruiser tanks. One of the interesting questions 
which had arisen quite early in the designing of the 
gearbox was whether the differential should be 
locked or not. He had had very little information 
to guide him, but, after a little rough calculation, 
it had appeared that locking the differential was not 
necessary. Thereafter, a certain number of pheno- 
mena had occurred in the way of drift, etc., which 
were sometimes attributed to the fact that the 
differential could not be locked, but there had been 
no conclusive proof with regard to that. It had 
been decided finally not to make provision for locking 
the differential, simply because it was not known 


how to do-it, and not because it was thought to be 
unnecessary. Colonel Viney had referred to the 
low speed of the reverse gear. In the earlier gear- 
box, the reverse speed had been very low, being 
about half the speed of bottom gear, and it had 
been low because the particular combination of 
gears meant that, if one endéavoured to save a 
couple of spur gears, that affected the reverse speed. 
Those concerned had been very anxious to save two 
spur gears, because the circumstances at the time 
appeared to them to be of such urgency that they 
had to save all they could. It was quite a long time 
before they knew that the reverse was not 
fast enough. That had been duly attended to in 
later designs, with some additional cost and compli- 
cation, but by that time facilities for manufacture 
were available and the added complication was of 
less importance. 

Mr. Little had rightly used the word “ bar- 
barous”’ in referring to the process of making a 
.Arack slew or skid over the surface of the ground. 
Even if, in the best of circumstances, one could 
make a track skid at the expenditure of about half 
the power of the engine, no word but “ barbarous ” 
adequately described it. Again, however, the 
question was merely one of the cost of the final 
design. He agreed that economy was of paramount 
importance, but the amount of economy that could 
be achieved depended entirely upon the skill of the 
designer, and it appeared that, in the case of the 
very heavy class of vehicle to which his particular 
triple differential had been — the of a 
piece of track-laying mec would more 
costly and complicated than a present type of 
gearbox. It did not follow that that would always 
be so. The gearbox described in the paper was 
simply the result of the war-time emergency, and 
was an example of an engineer’s compromise in 
difficult times. 

A few questions had been asked in the course of 
the discussion which he found it difficult to answer. 
One, which had been partly answered by Brigadier 
Blagden, was, what was the limit of the application 
of the track differential to’tracklayers. He would 
hesitate, to generalise on that matter, because 
everything depended upon the skill of the individual 
designer ; one design might fail at 3 tons, whereas 
another might be successful at 10 tons. The only 
way in which he could reply to the question was to 
say that the mechanical efficiency should be com- 
pared and that it should then be decided whether 
the extra cost of dissipated horse-power justified a 
mechanically simpler design. If it did, that was 
the answer. Mr. Gordon Wilson had asked what 
was the limit of crash gears in weight and power 
of tank, and had referred to his great surprise when 
the crash gear on the Cromwell gearbox worked 
very well. No one had been more ised at that 
than he had been himself, but it was all that could 
be afforded when the transmission was designed, 
and the fact that it worked better than had been 
expected was just good fortune. The nearest 
solution to the crash gear change was the Synchro- 
mesh gear, but the moment of inertia of the rotating 
brake drums was such that it would have been 
impracticable to design a Synchromesh gear ade- 
quately for the space available. Mr. Gordon 
Wilson’s suggestion of a torque converter plus 
controlled differential would form an 
admirable basis, in that the element of skill would 
largely be removed from the change of gear, while 
the mechanical control of the steering would con- 
tinue to operate on known lines. The problem 
again was an economic one, of obtaining a torque 
converter which would handle the horse-power 
required with sufficiently high efficiency and in 
small enough bulk. With to Colonel 
McEwen’s question about the flexibility of the test 
plant, he thought that the plant had served its 
purpose as a war-time measure. If further test 
plants were required, as, no doubt, they would be, 
he hoped that care would be given to their behaviour 
as mechanical devices and that too much attention 
would not be devoted to trying to design a universal 
test plant. It was very seldom that a universal 
test plant worked satisfactorily. It was much 
better to have a limited objective and to achieve 
it satisfactorily than to have too wide an objective 
and not achieve it at all. 





RESEARCH ON TRANSFORMER 
OILS. 


A‘ GENERAL discussion on Transformer Oil” took 
place at a meeting of the Institute of Petroleum, 
which was held at the Institution of Electrical i 
Savoy-place, Victoria-embankment, London, W.C.2, 
on Tuesday, April 9. Eight papers were presented, 
dealing with both the practical and theoretical aspects 
of the subject, and the Chairman (Mr. E. A. Evans), i = 
soning Se meeting, said that it was hoped the resul 

would be of value to the British Standards Institution 
when amendments to the existing rene on 
transformer oil were considered. 

The first presented was entitled “The Con- 
tribution of the E.R.A. to International Research on 

former Oils.” In this, Messrs. P. W. L. 

A. C. Michie said that, in 1937, the British Com- 
mittee of the International Electrotechnical Commission 
started a programme of work to decide whether two 
categories of oil—A and B—should be retained, or 
only the latter. In their view, sludge formation was 
the most important problem, though the formation of 
acid and saponifiable ucts, the quantity of water 
formed and the nature of the volatile or fixed acids, 
should also be considered. As B-type oils varied 
considerably in acidity development during sludge 
tests at 150 deg. C., it was felt necessary to collect 
data regarding their behaviour over long periods at 
100 deg. C. It was envisaged that this study might 
lead to a modification of the British specification by 
Fejecting the class A oils and restricting class B oils 
anrshon forming less acidity than those commonly 

The results of tests supported the view that the 
mechanism of ageing in highly-refined and less refined 
oils was different. In class B oils, sludge formation 
took place concurrently with the development of 
acidity, while in class A oils the acidity increased with 
the time ‘without substantial sludge formation. The 
acidity development in the B oils was lower than in 
the A oils for all temperatures and periods. This work 
was completed in 1939, and had it not been for the war 
would have formed the basis for a recommendation 
that the British Standard specification should be 
amended by the incorporation of tests aiming at the 
selection of class B oils of the low acid-forming type. 
The proposal now under consideration was that the 
present tests and limits for sludge formation in class B 
oils should be retained, with the addition of a clause 
limiting acidity development. This would eliminate the 
oil which was suspected to be responsible for much of 
the corrosion occurring in practice. 

A paper on “Some Deyelopments in the Refining 
of Transformer Oils” was then read by Mr. J. Wood- 
Mallock, who said that a transformer oil, being required 
to act simultaneously as a dielectric and a coolant, 
must be a compromise, in which the preferred properties 
varied according to the use to which it was to be 
subjected. A distillate of suitable viscosity, volatility, 
heat conductivity, heat capacity, specific inductive 
capacity. and chemical composition, must be selected 
and refined by methods capable of giving the desired 
degree of resistance to chemigal and physical change 
and of neutrality or passivity to and cellulose. 
Insulation resistance, dielectric strength, loss factor and 
water tolerance need not be considered at this stage as a 
refining process properly carried out would yield an 
oil pe the optimum properties obtainable i in these 


As it was impossible to produce a dielectrie which 
would have the desired properties when new and 
which would remain unchanged, except for mechanical 
contamination, throughout its life; methods of control- 
ling the tendency of an oil to oxidise and corrode and 
thus to worsen volatile acids or solid sludges, and to 
change a good insulator to a poor conductor, 
must be saat The balance of properties 
could then be established and suitable limits set to 
the extent to which any phase of deterioration could be 
allowed to proceed. The present commercial specifi- 
cation, concerned as it was with the sludging aspect 
of oxidation alone, allowed the production of oils of 
very widely varying characteristics in other respects. 
Some further limitations, particularly in acid-forming 
tendency, therefore, appeared desirable and would 
not be incompatible with present methods of production. 

A theoretical paper reviewing “The Mechanism of 
the Oxidation of Liquid Hydrocarbons,” was then 

ited by Messrs. P. George and A. Robertson. The 
oxidation of liquid hydrocarbons at low temperatures, 
it was pointed out, ed by a chain reaction, the 
first isolatable product, both in the catalysed and 
uncatalysed reaction, being usually a hydroperoxide 
of the form ROOH. In considering the oxidation of 
oils, which were complex mixtures of hydrocarbons 
and alicyclic products, it was of value to know the 
relative values of oxidation and the nature of the final 
products. Laboratory investigation had 

yielded considerable i t into the mechanism of 





ail deterioration by oxidation, but owing to the com- 
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plexity. of the oils the practical aspects had been only 
pe ne upon. The Le yg of infra ~* and ultra- 
violet spectroscopic as a means of determining 
those structural charanterivtios which affected oxidation 
=a should, however, provide some useful know- 
ledge. 

In a paper on “Oxidation and Anti-Oxidation,” 
Mr. E. A. Evans said that the oxidation of trans- 
former oil produced solid sludge and acidic compounds, 
both of which were objectionable. Any methods by 
which either or both could be reduced were therefore 
worthy of consideration and these included the intro- 
duction of chemical additives. Oxidation did not neces- 
sarily mean the addition or ce of oxygen; it 
could equally well apply to the removal of hydrogen 
from the compound. Pro-oxidants were substances 
which added oxygen directly or indirectly and in- 
cluded notably iron and copper, the influence of which 
in accelerating the oxidation of mineral oils could not 
be over-emphasised. As soon as the oxygen was im- 
parted what was termed auto-oxidation developed, but 
after that the process, which resulted in 
acidic and solid products, was complicated. Anti- 
oxidants were substances which checked or stopped 
oxidation and were now being freely applied to mineral 
oils. The oxidation of transformer oil was probably not 
materially different from that of petrol; and it was 
possible therefore that similar compounds could be 
used for both distillates. 

The testing of transformer oils was dealt with in two 
papers by Mr. A. A. Pollitt and Mr. C. H. Barton, 
respectively. In the first of these communications the 
author described the American, British and chief 
European procedures for carrying out the oxidation 
test and made detailed criticisms of them. Though the 
British oxidation test was not in every respect ideal, 
considerable thought and experiment were bei 
directed to improving it and it fulfilled the important 
conditions of not departing radically from average 
service conditions: 

In the second paper, the author gave results which 
demonstrated the unreliability of the British Standard 
sludge test, owing to the conditions under which it was 
specified the test should be made. In particular, it 
seemed that the specified oxidation temperature of 
150 deg. C. was too high—being at or very near the 
critical temperature in the oxidation for the 
type of oil concerned. The result was that many oils 
showed disproportionately large increases in sludging 
rate at temperatures between 120 deg. and 150 deg. C., 
even when they behaved excellently in a transformer. 
The test had also been criticised on the that 
the tendency to sludge was the sole criterion adopted to 
determine the degree of deterioration of the oil, though 
the consequent result might give no indication of the 
suitability of the oil for transformers. The lack of 
repeatability and reproducibility were sufficient to 
condemn the test as a basis for a specification, apart 
from the fact that basing a specification solely on 
sludging figures was to question. In fact, the 
test should either be abandoned or completely revised. 

a ee L. Gossling and J. 
Rommey, dealt with the “ Influence of Condenser Water 
Temperature on the Studging Value of Transformer 
Oil.” The tendency of the sludge value to increase 
with the condenser-water temperature was pronounced, 
particularly in the range of temperature above that 
laid down in a ard test. The development of 
acidity also increased with the temperature. The 
adoption of new limits for condenser-water temperature 
would therefore result in a considerable improvement 
in precision. 





Factory INSPECTORATE PERSONNEL.—In the course 
of a written answer to a question in the House of Commons 
on Thursday, March 28, the Minister. of Labour (The 
Rt. Hon. George Isaacs) said that there were at present 
337 established and temporary factory inspectors. 
This was more than pre-war strength. The majority of 
the temporary inspectors were engaged for the period of 
hostilities only, omfor particular purposes, and were not 
suitable for the full range of duties. 


New Oross-CHANNEL SHips.—The keels of two new 
3,000-ton cross-Channel passenger and cargo ships are 
being laid down at the Birkenhead yard of Messrs. Cam- 
mell, Laird and Company, Limited, to replace the S.S. St. 
Patrick and S.S. St. David; which were lost during the 
war. Like their predecessors, they will be operated by 
the Great Western Railway and are expected to be in 
service in about 15 months’ time. They will have ap 
overall length of 320 ft. and a beam of 48 ft.; and will 
accommodate 1,300 passengers, 50 moter-cars and 350 
tons of freight. The propelling machinery will consist 
of two sets of Parsons-type steam turbines, which will be 
supplied with steam at a pressure of 250 lb. frdém three 
oil-fired water-tube boilers constructed by Messrs. Bab- 
cock and Wilcox, Limited. The auxiliary plant will be 
electrically operated and will be supplied with power at 
220 volts by an Allen turbo-generator and two Diesel sets. 


LABOUR NOTES. 


Iy the course of his to the debate on the 
Budget, in the House of Commons last week, Mr. 
Dalton, the Chancellor of the Exchequer, said that the 
proposal to exempt overtime earnings from income tax 
was a completely fantastic proposition and would, “ of 
course,” subsidise absenteeism. He undertook to 
make a s y re-examination of P.A.Y.E. He did 
not intend to set up a Royal Commission or a Com- 
mittee, but he would try to see if any simplification 
of the system could be made. PAVE. was much 
better than the old system and it would be a mistake 
to drift back to the earlier practice. 


At the end of March, the membership of the Amal- 
gamated Engineering Union was 753,992—an increase 
of 4,628 compared with the total at the end of February. 
During March, 8,949 members were paid sick benefit—a 
decrease of 656—and 16,590 members received super- 
annuation benefit ; donation benefit was paid to 3,235 
members—a decrease of 128—and the total number 
of unemployed members was 6,474—a decrease of 85. 


Mr. Ben Gardner has been re-elected General Secre- 
tary of the Amalgamated Engineering Union on the 
first ballot. He. polled 52,332 votes, compared with 
12,576 cast for Mr. J. C. Clokey (Glasgow), and 6,456 
cast for Mr. J. Gray (Liverpool). 


Examining the statement of policy recently issued 
by the Trades Union Congress General Council, the 
writer of the editorial notes in the April issue of the 
Amalgamated Engineering Union’s Journal says that 
he is glad to find in it a clear indication that it “ does 
not favour abandonment by the unions of the pursuit 
of the 40-hour week policy, recognising the fact that 
the immediate industrial and economic situation 
of the country is one that for increased and 
sustained production. The T.U.C. refuses, however, to 
admit that an early reduction in working hours would 
necessarily result in any loss of output; a quite con- 
trary effect is, indeed, likely to be the case in most 
industries and services.” 


“ The advice given to the unions,” the note continues, 
“to consider on its merits the proposal for an extension 
of shift working, accordingly finds emphasis in the 
T.U.C. statement on policy. This advice has been 
given in the conviction that the installation of up-to- 
date machinery is an essential factor in obtaining 
higher and more economical production. Full utilisa- 
tion of such machinery is essential, consistent with the 
health and welfare of the operatives. Industrial experi- 
ence has shown, the T.U.C. thinks, that the adoption 
of a two-shift system is usually the best means of 
utilising machinery to the fullest possible extent, 
while at the same time making for a reduction in hours.” 


«In accordance with these principles,” the writer 
goes on to say, “ the unions have been urged to try to 
secure a normal working week of not more than 40 
hours by agreement with the employers’ organisations. 
A Forty-Hour Week Committee has been set up by 
the T.U.C. General Council and is conducting dis- 
cussions with groups of unions on the practical imple- 
mentation of the 40-hour principle in detail, industry 
by industry. At the same time, it is proposed to 
approach the Government with a request for legislation 
which will give effect to arrangements for reducing 
working hours arrived at by voluntary agreement.” 
“But,” he continues, “it is suggested that where 
the voluntary method of approach is found to be 
unavailing, legislation should impose on an industry 
the obligation to prepare a satisfactory scheme by a 
specified time. In the absence of such a scheme, the 
Minister himself, with the technical assistance and 
advice of a specially- inted commission, would 
be authorised by the Bill to draw up an eprops 
scheme for the industry. The suggested legislation 
would also require statutory wage-fixing authorities 
to give immediate consideration to the implementation 
of the 40-hour week.” 


The Chemical Section of the Transport and General 
Workers’ Union reports in the April issue of the orga- 
nisation’s Record, that at a meeting on April 2 of the 
National Joint ial Council for the Chemical, 
Plastics, and Fertilising Industries an agreement was 
reached providing for an increase of 2d. an hour in the 
wages of adult male time-workers and. piece-workers ; 
an increase of 1}d. an hour in the wages of adult female 
time-workers and piece-workers; and proportionate 
increases for juveniles, The increases are to have 


effect as from the first full pay period following March 
15. The lication of the unions len edthishonad 





week’s holiday with pay was rejected. 


a 
In reply to.an application by the unions for a horter 
working week without reductidn in wages, the em 
ployers said that the time was not opportune for suo}, 
a ch ; but a joint sub-committee has been 
for the purpose of keeping the matter under reviey 
ey rejected completely a claim for payment of tim, 
and a half to all operatives employed on a 19 p.m 
Sunday to 6 a.m. Monday shift, but agreed to an api. 
eation that all yp tective clothing should be 
supplied free. The trade union side of the council was 
requested to put forward a scheme setting out the 
items of protective clothing required, 





The Clerical Staffs Section of the union states that 
as a result of the current organising campaign amongst 
clerical staffs in the engineering industry, there hag 
been an increase of members in a number of areas 
including the Midlands, the North East Coast and the 
home counties. The conditions in the industry ay 
declared to be “‘ most unsatisfactory.” “The poligy 
of this union,” the writer of the report says, “is not 
only to improve rates of pay and conditions of employ. 
ment, but also to secure agreements making provision 
for minimum scale rates, proper overtime rates, holi. 
days, sickness clauses, etc.” 


A guaranteed minimum wage of 80 per cent. of 
normal earnings in the event of a shortage of work, for 
120,000 operatives in the manufacturing section of the 
cotton industry, was approved by the Cotton Manufae. 
turers’ Association, in Manchester last week. The 
Essential Work Order affecting this branch of industry 
is due to cease on May 15, and to take its place this new 
agreement has been worked out by representatives 
of the employers and the trade unions. It provides for 
the payment to operatives of a minimum of three. 
quarters of normal net earnings plus the existing 
flat rate bonus which, in effect, brings the guaranteed 
wage to 80 per cent. 


Mr. Shinwell stated at the Ministry of Fuel and 
Power, last week, that 32,000 men had entered the 
coal-mining industry from training centres as optants 
or ballotees, and that 8,000 of these had done no work 
at all in the mines during the four weeks preceding the 
investigation which yielded these figures in November 
last year. Absenteeism also was 100 per cent. higher 
among the optants and ballotees than among the regular 
miners. The delinquents could be prosecuted, but it 
might be better to rid the industry of the undesirable 
elements. He had discussed the matter with the 
Minister of Labour and National Service. Action 
would be taken, Mr. Shinwell declared, and it would be 
taken soon, 


According to Mr. Will Lawther, President .of the 
National Union of Mineworkers, arrangements made 
with the coal-owners provide for the following rates of 
pay for this year’s week's holiday : 61. for men, 21 years 
and over; 41. 16s. forwomen, 18 to 20 years of age; 
31. 12s. for lads under 18 years of age; 41. 16s. for 
women surface workers, 2] years of age and over ; and 
31. 12s. for other women under 21 years of age. These 
figures, it was added, were related to the average wage 
for last year, which was 51. 16s. 3d. a week for the 
669,929 persons employed. 


Statistics relating to eae compiled by the 


Ministry of Labour and National Service show that 
the rise of 147,000 in January in the numbers employed 
in industry was followed by one of 130,000 in February 
—212,000 more men and 82,000 fewer women. At 
16,245,000, the total was 38,000 above the mid-1945 
level. The number engaged on exports has passed the 
mid-1939 figure of about 1,000,000, and is now 1,052,000, 
compared with 975,000 in January and 417,000 in 
mid-July. Taking exports and some home civilian 
manufacture together, the increase was 2,029,000 
over June last, but the total was short of the 5,670,000 
so employed at mid-1939 by 600,000. 


The increase since mid-1945 was greatest in the metal 
and chemical industries, exceeding the number so 
employed in mid-1939 by 599,000. Building and civil 
engineering increased during February by 25,000. 
making a total of 960,000 compared with 722,000 in 
mid-1945 and a total of 1,310,000 in mid-1939. 


Between February 11 and March 11, the number of 
unemployed, persons on the registers increased by 
3,425 in the London and Southeastern area, by 209 in 
the Eastern area, by 171 in the Southern area, by 395 
in the South-western area, by 168 in the North Midlands, 

403 in the North-eastern area, by 6,106 in the 
orth-western area, by 1,731 in the Northern area, and 
by 4,491 in Scotland. The numbers decreased by 
1,653 in the Midlands, and by 180in Wales. In banking 





and. insurance, the number increased by 1,077. 
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DAMPING CAPACITY AND THE 
FATIGUE OF METALS.* . 
By R. F. Hanstoox, Ph.D., and A. Mupray. 
(Concluded from page 360.) 
d ds for its actio: the ind 
oie ite Nama ante alee ee 


certain amount of heating of the specimen occurs. It 
i not possllly. £9 ape p disse’ Sensnenman® SS te 


rature of the specimen, but, indirectly, the a 
temperatiire of the central section may be pechotars. 1 
From equation (1), page 358, _—— the effect of tem- 


0- Ot ee Oe ing capacity 
mee At Pe Bsc Oe ole, ith thege 
materials it was observed that the specimen were 

in vibration for more than a few minutes at an am 
tude greater than that corresponding to the cri 


strain, the damping rec ually. This 

phenomenon was investigated be described i in 

Some wrough ems eg ers he have been examined 

in the Phat ot standard dimensions, fre- 

dismeter swagod ,400 ¢ ot gg poe machined from 1}-in. 
The 9 Sem of the relatio 


damping capacity and strain was found to be 


perature on the frequency of the specimen is given by ey dhadine to eed ium alloys. The alloy, 

sf Magnuminium 228A (aluminium 7-46, zinc 1-13 per 

557 f(t) (16) | cent.) had © tomeing, pn wry Aegon per cent. at 

a elddeal of 0-0005, corresponding 

where « = coefficient of linear ¢ and p= to a stress of 1-0 ton per square inch ; sbebe Gah valen 

temperature coefficient of the rigidity modulus For ®!the damping capacity increased rapidly. Another 
ager ens alloy a = 22 x 10-* and £ is of the magnesium alloy, containing less aluminium (3-7 

er of —5 x 10~* per deg. C. bettveen 0 deg. and 100 | cent), gave a similar n between pig sepeiy 


deg. C. Thus the rise in temperature § ¢ corresponding | .n4 strain 


to a decrease 8 f in frequency is 3,700 —-. Atroom tem- 


ey a8 a r= alloy was yr to 
ve a frequency of 1,473 cycles per second. After 
continuous Vibration for 5 hours with ¢ the exciter carry- 
ing the maximum safe current, the was found | an 
to have fallen by 6 cycles per second. average 
temperature of the specimen was therefore estimated to 
have risen by 15 deg. C. during this period. Measure- 


ments showed that this rise in temperature caused an 


increase in the dam ity (at a maximum surface 
. = on pe Sper cnt It is considered, 


strain of 0-0035 
therefore, that, at least for aluminium alloys, the error 
introduced into the measurement of damping 
heating effect of the exciter is not serious for 
normal conditions of operation. 

apes of Selected et A ae attempt- 
ing to relate damping capacity with fatigue phenomena, 
determinstions = Ay mie of the characteristic varia- 
tions of dam ans napeeny, We with vibration amplitude for 
a number 0’ The damping capacities were 


determined fromy, ratios, as the amplitude was increased 


by stages to the maximum obtainable, care being taken 
not to subject the material to vibration for a longer 
period than was necessary to com the test. All 
values of damping capaci 
as measured, 4.¢., they 
due to external losses losses, the magnitudes of which have 
already been stated. 

Aluminium and all aluminium alloys so far examined 
were found to be similar in their characteristic variation 
of damping capacity with strain, in respect of the form 
of the variation. The actual — 
were widely separated, according to its nature 
mstalieagionl condition. This variation of damping 
capacity with strain is illustrated typically by Fig. 8, 
. hae 382, which relates to Hiduminium R.56.t 

shows the dependence of damping capacity 
ded y on surface stress. In curve a, the material | 0 
is annealed ; in curve 6, it is normalised annealed ; and 
in curve ¢ it is fully heat-treated. The most 
features are the low damping capacity (0-006 per cent.) | 4 
oe oe ee ae ee ie 
damping ca ity when a certain critical strain, 
dent on the treatment of the material, is ex 
These critical values of strain correspond to maximum 
surface shear stresses} of 0-54 ton, 1-94 tons, and 
6-5 tons per inch for annealed, normalised 
ly heat-treated R.R.56, ‘respectively. 
Other materials, containing mainly aluminium, which 
-capacity/strain characteristics similar to 
—— ag gy even mnenges tage mar 
nium R.R. 59 (high-temperature engine ry), 
R.R. 77, a R.R. 88 (high-strength structural alloys), 
the only differences in the value of the critical 
strain above which the —. capacity increases 
rapidly. For example, the critical strains for R.R. 88 
correspond to stresses of 1-8, 3-8, eT eee 
square inch for annealed, extruded, and fully heat- 
treated material, res respectively. No evidence has been 
found of a falling off in the rate of increase in dam 
capacity at strains above the critical value. aanntied 
aluminium has a critical strain corresponding to a stress | » 
of 0-29 ton per square inch; increasing the stress to 





* Paper presented before the Institute of Metals at 
the annual general meeting, held in London on Wednes- 
day, March 13, 1946. Abridged. 

t The specimens used were prepared from 1}-in. dia- 
meter extruded bar having the following analysis: 
Cu 2-12, Ni 1-12, Si 1-03, Mg 0-82, Fe 0-75, Ti 0-06, 
Mn 0-04 per cent., Al the remainder. The final machin- 
ing of the specimens was by very fine cuts, but the 
specimens were not polished. 

+ The stresses were calculated from a modulus of 
rigidity of 4-17 x 10° lb. per square inch, and on the 
basis of an increase in damping capacity of 0:01 per cent. 
above the constant value at low stresses. 


the following are 
yor B age digwhe contributions | the 


actual curves for each material o 





correspo 
The variation,of damping capacity with strain was 
somewhat different for a magnesium alloy containing 
peng A. ad yg sa cond wy mene 0 There was 
critical strain, ping capacity at 
rate, from 0-06 per cent. Spee 
0-00002 (stress = ‘0-022 ton per square inch) to 0-59 
per cent. at a strain of 0-0007 (stress = 0-77 ton per 
square inch). It ee probable that the amount of 
aluminium present in ium alloys has a consider- 
Oe eee 5 rw of the critical strain. 
A sample o purity copper (spectroscopically 
ty hear for a slight red of Lay lye gees wn ng 
a gt dips gen Aes t . oes 
oot m @ pendulum of standard dimensions 
to obtain an amplitude sufficient] ly lage for 
accurate measurement of the strain. , al 
sdiedod 24 the aesidluhnal- win selene 4019-408 conte 


diameter, the frequency then being 475 cycles 
second. After the had been eda sungaled Osigite o 
Brinell hardness number of 48 (it was previously 104), 


the damping capacity at s strain of 0-00004 (stress = 
0-114 ton per square inch) was estimated from a mea- 
surement of the decay time to be 0-18 per cent. This 
value could not be considered reliable, apg ainas 
time was only 1-6 second. Consequently, the method 


accurate. 
Owing to the high damping capacity of the material, 
it was possible to increase the of the polarising 
field in the detector from 750 to 2,600 gauss without | vary 
introducing a serious error by electromagnetic damping. 
magnetic damping was estimated to be 
Se. as aS ot a. of the total damp- 


y at There appears to be no 
ng ape af ov in mand no change te dam 
pacity was obse! i 


t the maximum Sok ol pm (this was small 

Prone ofthe high damping capcity ofthis mate). 

Specimens of 0-6 per cent. carbon steel* have been 
after quenching i ; 


tem: at 650 deg. C. These materials presented 
Rasomdbaaye oqo om by a single wire 
was not possible, because codes.” Take 


exciter and detector decentred t 
difficulty was overcome by using mt a 
obtained by ai a second wire to the mirror 
——s ees See ee ae Saree 
gradually un specimen remained freely suspended 
within the exciter and detector. A further problem 
was the inefficient excitation due to the comparatively 
low electrical conductivity of the steel. To increase 
the , the inertias of the specimens were. fitted 
with copper sleeves which were shrunk on to the steel.t 
Sheet coarente, apreseiene. hed: 9 Soaquaney: af 1,400 


per seco: 

The variation of damping capacity with strain isshown 
in Fig, 10, page 382, curves a, 6, and c for the steel 
quenched from 830 deg. C. and tempered at 650 deg. C., 
and curve d for the steel quenched from 830 deg. C. 
Santi igh oahy Cited gtins 2 saree in the 
same condition of heat-treatment, and indicate the repro- 
ducibility to be expected for steel when the damping 


capacity is obtained from measurements of ¥ As 
the theory of this method of measuring damping capa- 





* 0-59 per cent. C., 0-75 per cent. Mn, 0-23 per cent., 
Si, 0-048 per cent. S, and 0-044 per cent. P. 

+ The use of a composite pendulum is not desirable, 
but for steel no satisfactory alternative can be suggested 
at present. 


ping | of proportionality 





city does not allow for the presence of magnetic 
material in the; gores of the exciter and detector, the 
alternative method of recording free decay of the vibra- 
-| tion was also used. By this method curve ¢ was 
obtained, the specimen being the same as that giving 


curve 6 by measurements of > . The agreement 


between these curves is quite sie when it is remem- 
on cig ities cannot be obtained with 

ry yee litudes from a record of 
the ae ee Aa to the difficulty of analysing this 


nship | section of the record. 


The condition of the steel affects appreciably the 
form of the relation between dam pores hy. rim Fam 
strain, material in the quenched condition 

raprernes dey 


no critical strain has lon observed 
ia it has been possible to investigate. 
range no ac ociiemihas bandeenten of 
in damping capacity during short periods of 


m. of energy 

by a metal i is strain- and, as process may 

before or simultaneously with tatigue, experi- 
were made to find the elect of strain 


of these specimens, and is shown in Fig. ll, on 


This specimen was then given a plastic torsio strain 
of 0- Eat the limit of Sf agar of the material 
being determined during the process of straining. The 


other two specimens were given plastic strains of 0-1 
and 0-2 respectively. Examination of these per- 
manently strained for variation of damping 
capacity with vibrational strain gave the three other 
curves in Fig. 11. Curve a shows the effect when there 
is no plastic strain; curve b, the effect of 2 per cent. 
plastic strain ; curve ¢, the effect of 20 per cent. ; and 
curve d, 10 per cent., plastic strain. 

All three were then tested to determine 
their limits of 

strained. 


rtionality after being plastically 
T deus toe the intel bakes 








TABLE I.—Strain-Hardening of Annealed R.R.56. 
Plastic Brinell Limit of Pro- Critical 
portionality in| Vibrational 

Strain. Number. Torsional Stra 
None 42 0-0007 0-00036 
0-02 51-5 0-0020 0-0006 
0-1 60-0 0-0036 0-06099 
0-2 64-3 0-00315 0-00081 














limit - A arpa and critical vibrational strain 
ae eee Oe sees aes Although the 

hardness of the material i 

mes ps tatag 


maximum mean 


are roughly proportional, the former being, on the 
average, 2-6 times the latter. It is well known that 


bable that the oritical vibrational strain 
m damping-capacity measurements is a 
true value for the limit of propo: 

It is not diffioult to show that, in the range of strains 
where the dampi mping capacity of the material is constant, 
@ constant mi elasticity may be eXpected, and 
s constant modula of entity may be ekpea damp- 
ing capacity increases, the modulus will decrease, #.e., 
the limit of mality is reached. On this basis 
it is evident that, sithoagh the true limit of propor 
tionality may be considerably lower than more con- 
ventional measuremen’ it does exist for 


ping capacity at 
ov‘atthianchein harthen, gute $00'S0 aereaete plastic 
strain (curve c, Fig. 11) is interesting, bape nanan 
later, such an increase may indicate the presence of 
eracks which presumably might have occurred in this 
as a result of excessive plastic deformation. 
Damping C Defective Material.—The ulti- 
mate result of fatigue may ape 9: coed 
within the material, and in order to be 
ee eee 
was e A standard specimen of 
uminium 288A was found by radiography to con- 
tain two fine cracks, each about 5 mm. long and situated 
at a dopth of 2 mm. ee 
section coe he The. ee of damping 
capacity vi tional strain in specimen was 
compared with that of a wy nar se oe aah mag 
The damping capacity 
much greater than that of the sound 
no regular dependence on the strain. 


the defective specimen is 
en and has 
t is thus evident 
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that ing capacity is a sensitive indicator of the 
presence of defects and may therefore be expected to 
reveal the formation and development of fatigue cracks. 
In fact, any specimen which increases in damping 
capacity during vibration must be regarded with sus- 
le a A care dR RCN 8 
of fatigue. 


Damping Capacity and Fatigue.—It has been men- 
tioned earlier that specimens of aluminium alloy showed 
oo change in damping capacity when vibrated 
Las-aned> thease: Gieninnniseen-dh endiusiiGhearateiine 
above the critical value. During further investigations 
of this phenomenon, the limited power of the amplifying 
system made it impossible to maintain the high initial 
strain in specimens which increased in damping capacity 

satisfactory operating condition 
was obtained when the current through 


“ENGINEERING” 


the exciter was 
maintained constant at the highest permissible value. 
This condition was adopted for the investigation of 
fatigue, and corresponds to the application of a constant 
alternating torque to the specimen. ing vibration 
with constant exciter current, the amplitude of vibra- 
tion is inversely proportional to the damping capacity 
(see equation (7), page 359, ante) so that it is not 
necessary to observe both quantities. Normally it is 
convenient to observe amplitudes and to calculate the 
corresponding damping capacities if they are required. 
A few aluminium alloys have been examined in some 
detail, the specimens mostly being finished by very fine, 
careful turning. The finish was so good that polishi 
was not found to have a significant effect on the beha- 
viour of the specimens. (The effect of surface finishes 
on damping capacity during continued vibration has not 
been investigated extensively so far; anodising causes 
a slight increase in damping capacity at all strains.) 
Fig. 12, on this page, shows typical examples of 
change in maximum surface shear strain during 


continuous vibration for 100 million cycles or more with | heat-treated 


constant exciter current for Hiduminium R.R.56 in 
three conditions of heat-treatment. Curves a and b 
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relate to the fully heat-treated condition; curves c 
and d to the normalised annealed condition, and curve e 
to the anntaled condition. Curves 6 and ¢ show 
igue strains in Wéhler tests. At the commencement 
of the tests, the surface strains were all well above the 
Santas aeeael at 8). The surface strain of the 
t-treated specimen decreased gradually over 
the whole period of the test, thus indicating a gradual 
increase in damping capacity. The normalised annealed 
and the annealed specimens showed an increase in 
amplitude during the first 20 million cycles, and then 
a decrease similar to that of the fully heat- 
treated material. 

For annealed and normalised annealed material,the 
increase in maximum surface strain during continuous 
vibration, using a constant exciter current (Fig. 12), 
is associated with an increase in the value of the critical 
poe Se er ee 
result of strain-hardening o material. fully 
material does not show this effect, presum- 
ably because the material is already hardened to such 
an extent that the strain developed during vibration 
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the damping capacity increases 
even for strains below the original critical value. This 
increase in damping capacity, which occurs from the 
commencement of vibration for fully heat-treated 
material, is believed to be an indication of fatigue of 
the material. 

The source of the increase in damping capacity lies 
near the surface, for it is possible by removing a com- 
paratively thin layer, say about 0-015 em. thick, to 
regain to some extent the original properties of the 
material. In specimens subjected to torsional vibra- 
tion, fatigue cracks would be initiated in the surface 
layer where the strain is greatest; consequently, 
removal of a surface layer would be expected to elimi- 
nate a considerable rtion of the fatigue cracks 
and thereby decrease the damping capacity of the 
material. The form of the graph obtained under 
conditions of constant exciter current (Fig. 12) for 
fully heat-treated R.R.56 is similar to that of the 
endurance curve obtained by normal fatigue tests. 
This similarity is illustrated in Fig. 12 by the inclusion 
of some results of Wahler fatigue tests (curves 6 and c) 
on fully heat-treated and normalised annealed R.R.56. 
The Wohler fatigue stresses have been converted to 
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strains by using appropriate values of Young’s modulus. 
Since fatigue stresses for shear are usually about one- 

half of the values for tension-compression, the corre- 
sponding strains should be approximately equal. liye 
evident, therefore, that the operating conditions w 
gave the graph for fully heat-treated R.R.56 in Fig. 12 
induced vibrational strains which were of a magnitude 
likely to cause fatigue. 

The ent between the Wohler fatigue strains 
and the amplitudes obtained during vibration with 
constant exeiter current is not so good for normalised 
annealed material, but this may be due to the strain- 
hardening effect which is clearly demonstrated by the 
vibration test. For Hiduminium R.R.88 a similar 
proportionality was found between the shear stresses 
developed during continuous vibration with a constant 
driving current and the Wohler fatigue stresses ; values 
for the vibrational shear stresses were found to be 
8-3 tons per square inch after 5 million cycles and 
7:15 tons per square inch after 116 million cycles. 
The Wohler fatigue eens after corresponding 
numbers of oycles are 11-8 and 9-9 tons per square 
inch, respectively. These fatigue stresses are in 

portional agreements with the ¥ vibrational stresses, 
Pies bo. buciihantees an the hase af &.1.1 : 2 pro} 
tion alge shear and tensile fatigue stresses. tt is 
possible, of course, that the high uency of the 
vibrational tests results in a somewhat higher fatigue 
strength than is s ted by the Wohler stresses. 

As a result of pm experiments, the evidence for 
believing that an increase in damping capacity during 
continuous vibration indicates development of fatigue 
in the metal is considerably strengthened. It is sug. 
gested that the damping capacity increases because of 
the growth of weak spots, probably very small cracks. 
These cracks may occur when the strain energy in a 
particular region has been increased to a critical value 
by a strain-hardening process, some of this ene: 
being released when the crack is formed. With t 
formation of these cracks new sources are provided 
for the dissipation of vibrational energy and the damping 
capacity increases. If this is true, “the rate of increase 
in damping capacity for a particular value of vibrational 
stress should indicate the rate at which fatigue oooyrs 
at that stress. 

Later, improvements in the efficiency of the equip- 
ment measurements to be made of the rate of 
change of damping capacity at constant amplitudes 
for an alloy having a high critical strain, namely, 
fully heat-treated R.R.88. The specimen, which had 
not been vibrated previously, was excited continuously 
for 10 minutes (900,000 ee iD at a selected amplitude, 
the driving current being adjusted to maintain this 
amplitude. The damping capacity was determined at 
the beginning and end of this period. Fig 13, opposite, 
shows that the rate of increase in damping capacity 
over this period was zero for strains below 0-0038 
(7 tons per square inch), but that above this strain 
the rate of increase in damping capacity became very 
marked. A, B and C indicate increases of damping 
capacity, when the stress was maintained for 900,000 
cycles (10 minutes). At a strain of 0-0053 (10 tons per 
square inch), the rate of increase in damping capacity 
was about 40 times the rate at 7 tons per square inch. 

During the examination of another specimen of fully 
heat-treated R.R.88, the sequence of changes shown in 
Fig. 14, opposite, occurred. As the vibration amplitude 
was increased gradually, the damping capacity remained 
low and constant at 0-006 per cent. until a strain of 
0-0038 (7 tons per square inch) was reached (Curve a, 


Fig. 14.). Further increase in amplitude caused the 
damping capacity to rise. The maximum strain 
which could be obtained was 0-0055 (10°25 tons 





square inch), for at this strain the damping capacity 


15 anp 16. Fatigue Cracks ms R.R.88 ALLoy. 


was increasing very rapidly with time, and the strain 
could not be maintained with the power available. 


However, after a few minutes (probably 500,000 cycles 
at a strain of about 0-0055) the mane. capacity of 
the specimen suddenly increased, and the maximum 


strain obtainable fell to 0-0019 (3-5 tons per square 
inch). A subsequent determination of the variation 
of damping with strain for this specimen gave curve b 
(Fig. 14), which shows irregularity and high values of 
damping capacity at low strains, i.c., the characteristics 
of a defective specimen. 
Examination of the surface of this specimen revealed 
a crack near one of the inertias. Part of this crack is 
shown. in Fig. 15, on this Page: its total length was 
— one-quarter of the circumference of the 
ay direction of the crack suggests that it 
a te srs developed along a line of weakness caused 
during the machining of the imen. However, in 
other regions a very few small isolated cracks of the 
type shown in Fig. 16, were found. Several other 
specimens of the same material were examined, but 
no sudden increase in damping capacity comparable with 
that shown in Fig. 14 was observed, although surface 
strains, initially as high as 0 -0052 to 0- 0087 (9: 8 tons to 
10-6 tons per square inch) were developed. During 
continuous vibration the damping capacity increased 
gradually and the surface strain decreased correspond- 
ingly, the exciter current being maintained constant at 
the maximum allowable for continuous operation. The 
surfaces of these specimens were examined after various 
amounts of cyclic stressing up to 100 million cycles at 
surface stresses decreasing gradually from about 10 tons 
to 7 tons per square inch. In all cases, minute cracks 
were 0 and were found to increase in number 
with the amount of cyclic stressing and the increase in 
damping capaci 
pe ics of we cracks are of interest ; 
yey pe grains in one or two 
oe directions and often are limited by the grain 
undary. They are not uniformly distributed over 
the surface of the specimen, but occur in certain grains 
whilé adjacent grains may be free from cracks. Thus 
there is fairly strong evidence that the time rate of 


increase in damping capacity at a given stress is indica- | im 


tive of the rate at which fatigue cracks are being formed, 
and it is suggested that the determination of graphs of 
the type shown in Fig. 13 provides a quick way of 
estimating the fatigue properties of a material. Thus 
Fig. 13 indicates that for heat-treated R.R. 88, the 
long-endurance (of the order of 100 million cycles) shear 
strength is about 7 tons square inch, while the 
short-endurance (of the order of 1 million cycles) shear 
strength is 10 tons to 11 hag squareinch. It is also 


apparent that the lo urance fatigue strength 
corresponds approximately with the value of the critical 
strain for the material. 


Conclusion.—It is evident that the damping capacity 
of a metal depends very sensitively on the composition 
and m state of the material. This sensi- 
tivity is fully revealed only when other losses of vibra- 
tional energy are eliminated. The extent to which 
extraneous losses of energy can be reduced, and the 
necessity for ensuring that such losses gr very small, 
is demonstrated by the values obtained for the damping 
capacities of a number of alloys. These values are very 
much lower than had been anticipated from previously 

published data, and consequently it is believed that the 
aetna adopted i is capable of measuring damping capa- 
city with a precision hitherto not obtained over a 
range of vibrational strains. 

The very low damping capacities obtained at quite 
high vibrational ver me raise the question of the prac- 
tical value of damping capacity as a factor in the 
control of vibrational stresses at-resonance. « The values 
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found by the present method of investigation suggest, 
at least for aluminium alloys, that the intrinsic damping 
capacity will exert very little control on the develop- 
ment of vibrational stresses below those stresses at 
which fatigue occurs. In most practical systems the 
vibrational stress at resonance will be determined by 
the external damping, which may be far greater than 
the damping capacity of the material. The relation 
between damping capacity and stress has, however, 
considerable practical si . For aluminium 
alloys, it has shown that fatigue does not occur 
until a critical vibrational strain is reached, which is 
indicated by a sharp increase in rag capacity. 
Provided that the external losses in the system are 
sufficient to prevent an amplitude of vibration corres- 
a to the critical strain from being developed, 

ng endurance may be e 

Consequently, for long endurance it may be desirable 
to select materials having a high critical strain and a 
low damping capacity at strains less than the critical 
value. Materials which strain-harden during vibration, 
may, of course, be able to withstand higher vibrational 
stresses than are indicated by their initial critical strain, 
for the magnitude of this will tend to increase during 
vibration. It is possible that the period during which 
strain-hardening occurs may be regarded as a “ safe” 

geal in the life of the material, and in systems having 

w external damping the use of such material may be 
justified, provided the normal operating life is not 
greater than the “safe” period corresponding. to the 
operational stresses. 

The hypothesis that a high rate of increase in damp- 
ing implies rapid failure by fatigue, if substantiated by 
further investigations, will provide a quick method for 

the fatigue properties of materials. The 
application of such a method, however, will 
so pe nmr of the equipment to obtain 
efficient transference of considerably more energy per 
cycle to the s This is not solely a question of 
increasing the power output of the vibration amplifier ; 
@ more important aspect is the development of exciter 
coils capable of han an increased supply of power 
with greater icioney. It is believed that considerable 
gor cee. Gaping ar hgmdlacrone 
authors wish to ex preciation to the 
directors of Messrs. High D Duty ogy ag 7 Limited, for 
— to publish this paper, and to their colleagues 
or their interest, and particularly to Mr. B. Tiffen, 
B.Sc., for his assistance. 





MANUFACTURE OF BLISS PRESSES IN SHEFFIELD.— Messrs. 
E. W. Bliss (England), Limited,’ 2-3, The Sanctuary, 
Westminster, London, S.W.1, have entered into an 
arrangement with Messrs. Thos. Firth and John Brown, 
Limited, whereby the latter firm are to make available 
some of their heavy manufacturing facilities in Sheffield 
for the production of the larger Bliss presses, to either 
British or American designs. This will allow fhe Derby 
Works of Messrs. Bliss to concentrate on the manufacture 
of the smaller types of presses and other machinery. 





ELECTRICITY SUPPLY IN RURAL AREAS.—Speaking at 
the annual general meeting of the Lancashire Electric 
Light and Power Company, Limited, which was held on 
Friday, April 5, the chairman (Sir Joseph Nall) said that 
43 per cent. of the farms in the area of the undertaking 
were connected to the mains and that, had it not been 
for the interruption caused by the war, three-quarters 
would now be connected. Provided no political upheavals 
disturbed these plans, the remaining farms would be 
connected within five years without penalising the in- 
dustrial and urban consumers. 
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574,069. Hand-Guided Cultivator. Mechanised Horti- 
cultural Implements, Limited, of London, and G. H. F. 
Knight, of Basingstoke. (2 Figs.) December 29, 1943. 
—tThe implement is of the kind operated by one person 
walking and guiding it, and the object of the inven- 
tion is to alter the centre of gravity of the implement 
so as to facilitate lifting and turning, and to vary the 
pressure on the tines. The frame of the cultivator carries 
on its central section a motor which drives a bladed 


a § Js 



































(574,069) 


wheel f. At one end of the central section is a pair of 
handles A and, to the rear of the frame, a detachable 
set of tines g. To the front of the central section is 
bolted a forward frame section 6 in which is mounted 
@ land-wheel. A pair of weights a slide on the frame 
members 6 and are independently adjustable by hand 
over a limited length of the frame members b. Adjust- 
ment of the weights alters the position of the centre of 
gravity of the machine and varies the effective weight 
on the tines. (Accepted December 19, 1945.) 


ELECTRICAL APPARATUS. 


573,444. Cable-Laying Plough. The County of London 
Electric Supply Company, Limited, of London, and 
L. E. W. Humphries, of Surrey. (2 Figs.) December 3, 
1943.—The object of the invention is to provide a cable- 
laying plough by which it is possible to bury the cable 
to a fairly constant depth even when the plough travels 
over undulating ground. The plough consists of a two- 
wheel trailer carrying the coulter and coupled behind a 
wheeled chassis’ upon which the cable drum is carried. 
The chassis is hauled by a fixed winch. To ensure the 
burying of the cable at a constant depth, allowing for the 
movements of the wheels over undulating ground, the 
coulter is mounted so that a slot 7 at the bottom and end 
ot the coulter, and through which the cable emerges, lies 
vertically beneath the axles of the wheels 6. The coulter 
is mounted centrally between the longitudinal members 























of the trailer and is bolted at its forward end to a trans- 
verse bracket 8. The setting of the coulter at various 
heights is effected by means of a series of holes 10 for 
the securing bolts. To prevent the coulter from tipping 
sideways when the ground has a cross fall, each wheel 6 is 
carried independently upon the longitudinal members of 
the chassis to permit each wheel to rise independently of 
the other and so maintain the coulter in an upright 
Position and at the correct depth. The mounting con- 
sists of a stub axle carried at the bend of a lever 14 which 
is pivoted at one end on the respective longitudinal 
member of the chassis. Stop plates on the longitudinals 
of the chassis limit the movement of the lever 14 so that 
each wheel can rise or fall about 6in. (Sealed.) 


7 TO 1939. 
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Specification is illustrated. 


INTERNAL-COMBUSTION ENGINES. 

573,620. -Rotation Control of Reversible-Engine. 
Crossley Brothers, Limited, of Manchester, and H. D. 
Carter, of Manchester. (3 Figs.) July 13, 1944.—The 
invention is an automatic device for stopping the engine 
if for any’ reason it rotates in the opposite direction to 
that determined by the setting of the reversing lever. The 
main reversing lever a slides a sleeve d upon a rod e, An 
arm f on the sleeve engages the stem of one or other of 
two plungers A and i displaced by the delivery from the 
engine-driven gear pump j, and a second arm on the 
opposite side of the sleeve operates the fuel-pump control 
valve to stop delivery of fuel to the engine. The gear 
pump j is reversible and draws oil from a tank through a 
non-return valve in each suction line. The two delivery 
passages from the pump lead to two cylinders containing 
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the spring-loaded plungers A and i. According to the 
direction of rotation of the pump, one plunger is pushed 
outwards and the other drawn inwards. If the engine is 
turning in the correct direction, the plunger which is in 
its “in ” position is beneath the arm f. If the engine is 
turning in the wrong direction, the plunger which should 
be “ in ” is pushed “ out ” and turns the sleeve d so that 
the fuel valve is opened and the engine stops. When a 
plunger is in its “‘ out ’’ position, oil from the gear pump is 
returned to the oil tank from which the pump draws. 


The capacity of the gear pump is sufficient to enable the 
engine to be restarted in the right direction within one 


revolution of the crankshaft, thereby economising in the 
use of starting compressed air. (Sealed.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT 

573,862. Measurement of Surface Parallelism. Curran 
Machine Tools, Limited, of Cardiff, J. Curran and H. J. 
Shervington, of Cardiff. (4 Figs.) December 20, 1943.— 
The instrument has special application to the rapid 
checking of the accuracy of machining of tailstock or 
capstan slides of a lathe. A cross slide 1 has fixed to one 
end a leg 2 which is formed with V-surfaces in which 
reste aroller 4. This roller bears against one of two slide 
surfaces 5,6 ofalathe. On the cross slide 1 is a saddle 7 
which supports a dial micrometer operated by a plunger 
10 which is mounted vertically in the saddle 7 (see Fig. 2). 
A spring presses the conical end of the plunger 10 against 
a circumferential groove 12a in a horizontal plunger 12. 




































(373,862) 
The plunger 12 is headed and a roller 13 is held between 
the slide surface 6 and V-surfaces machined in the 
plunger head. In order to check the parallelism of the 
slide surfaces 5 and 6 the plunger 12 is first locked by a 
grub screw in the zero position and the saddle is moved 
along the cross slide 1 until the plunger head presses the 
roller 13 against the slide surface 6. The saddle is then 
clamped in position. The grub screw is then slackened 
off out of engagement with the groove 12a and the instru- 
ment is moved along the length of the guide surfaces 5, 6. 
Any departure from parallelism of these surfaces will 
result in movement of the plunger 12 which is indicated 
on the dial micrometer. (Accepted December 10, 1945.) 


574,084. Lens-Polishing Machine. Avimo, Limited, 
of Taunton, and H. C. M. Stevens, of Taunton. (5 Figs.) 
June 30, 1944.—The invention aims at asimple and easily- 
operated construction of lens-polishing machine. A 
vertical shaft a is driven through friction gearing b. On 
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ball bearing a short vertical stub-shaft. This stub-shatt 
supports the lower tool A which has an upper convey 
working surface. On the table @ of the maching is 
secured a bracket ¢ on which is pivoted an arm carrying 
the upper complementary tool k. On the crown of 

upper tool is a short stud by which the tool is attached 
to an stem m secured to the arm by moan, 
of a universal joint. The centre of the joint lies on the 
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centre line through the vertical shaft a. When the 
machine is in motion, with a work-piece attached to the 
lower tool h, the latter is carried round by the crank ¢, 
and is free to rotate about its own axis. Meanwhile, 
the upper tool k oscillates relatively to the lower tool h, 
A number of these mechanisms can be mounted on the 
same table, and each vertical shaft a can be independently 
connected to, or disengaged from, the gearing b. The 
machine is thus of a very simple and convenient form, 
(Accepted December 19, 1945.) 


MISCELLANEOUS. 

578,095. Triangle Calculator. E. Bates, of Staines, 
(3 Figs.) November 5, 1943.—The invention is a cal- 
culator for the solution of triangles and has for its object 
the provision of a simple appliance of neat and robust 
construction for facilitating the accuracy of determination 
of the angles, lengths of sides and areas of triangles. The 
rectangular base 1 carries a datum line 2 and a scale 3. 
On the datum line opposite the zero graduation of the 
scale is pivoted an arm 5 with its operative edge set 
radially to the pivot and graduated. This edge registers 
with a semi-circular protractor scale 8. Also mounted 
on the base 1 is a sliding cursor 9 carrying a pivot 10 
which travels along the datum line 2 as the cursor is 
moved. On the cursor is a second protractor scale 11 
over which moves @ second arm 13 graduated along its 
operative edge radial to the pivot. The cursor has an 
aperture through which the scale 3 can be read. On the 
arm § is mounted another sliding cursor 18 carrying a 
protractor the centre of which moves along the operative 
edge of the arm. The face of this cursor 18 is kept flush 
with the upper surface of the arm 5 on which it slides by 
riveting the scale to a base which lies beneath the arm 5 











and has two lips which lap over the arm. This cursor 
18 can be removed from the arm 5 when not required. 
The pivots 4 and 10 have threaded shanks on which 
knurled nuts are screwed to clamp the arms 5 and 13. 
The cursor 9 carries a referencedine passing through the 
axis of the pivot 10 and registering with the scale 3. The 
scale is made ten inches or ten units long for the conveni- 
ence of such users as surveyors. The arms 5 and 13 are 
provided with joint formations 26 at their ends to receive 
extensions graduated in continuation of the scales on the 
arms. These extensions can be provided in sets with a 
range of lengths. When using the instrument, say, to 
solve a triangle, the base is placed over the triangle with 
its graduated datum line 2 superposed on one of the sides 
and with the fixed pivot 4 at one end of the side. The 
cursor 9 is adjusted until the pivot 10 is disposed at the 
other end of the side and the two arms 5, 13 are then 
adjusted to bring their radial edges along the remaining 
sides of the triangle. The lengths of all these sides are 
read off on the scales and the sizes of the angles are mea- 
sured on the protractor scales. Adjustment of the 
cursor 18 on the arm 5 enables the apex angle to be read 





the upper end of the shaft is s crank ¢ carrying in a 


directly. (Accepted. November 6, 1945.) 
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fTHE KENTUCKY DAM ON 
THE TENNESSEE RIVER. 


By Harry Wrersema.* 
(Continued from page 339.) 


Construction Plant.—After the general plan had 
been determined, the next step was to organise the 
construction plant and a.camp to house workers 
during the construction period. The main construc- 
tion plant, including warehouses, shops, concrete- 
mixing plant and aggregate storage, was located on 
the right bank. The camp, including community 
building, hospital and administration buildings, 


together with houses for the workers, was located on | 


Fia. 11. 


the left bank on fairly high ground; easy access 
to the main highways to Paducah and other large 
towns was provided. 

The rock for concrete aggregate was obtained 
from a quarry located some eight miles upstream on 
the right bank. It was necessary to build a stan- 
dard-gauge railroad from the quarry to theaggregate- 
storage pile for transportation of the rock, which was 
given a preliminary crushing at the quarry. At the 
site of the dam the aggregate was further crushed and 
screened into four sizes: cobbles, 3 in. or more in 
diameter ; large rock, 1} in. to 3 in. ; smaller rock, 
fin. to lf in. ; and fine, }in.to}in. After sieving, 
the four sizes were stored in separate stock piles over 
a belt conveyor, by which they were transported to 
the mixing plant in proportions as needed for the’con- 


* Assistant to the Chief Engineer, Tennessee Valley 
Authority. 
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crete. Sand aggregate was obtained by dredging 
natural material from the river, under a contract 
with a dredging contractor. This sand was washed 
and screened at the river plant.and stored on the left 
bank, separate from rock-storage piles, whence it 
was also transported to the mixing plant on a belt 
conveyor. : 

Concrete was made in a central mixing plant, 
using three Koehring mixers of 3 cubic yards capa- 
city each. This mixing plant was located on the 
east bank, whence the concrete was carried out over 
the dam by a belt conveyor system from which it 
was discharged into hoppers at specific points. 
From these hoppers it was dumped into steel buekets 
which were handled into the forms by revolving 








LocK UNDER CONSTRUCTION ; LOOKING UPSTREAM. 


cranes. The cranes, for the most part, were on the top 
of gantries, which moved back and forth across the 
dam on tracks approximately at the level of the 
bottom of the excavation, but for the upper part of 
the structure, from tracks laid on top. 

Other items of construction plant included a 
cement silo for storage of cement that came in by 
rail, cement-testing laboratories, compressor plant, 
electric substation, and filtered water and raw-water 
tanks. During the construction of the dam it was 
necessary to relocate temporarily the railroad 
approach to the bridge, building the permanent 
relocation of this approach over the dam and lock.’ 

The housing facilities consisted of 11 permanent 
houses, which were built for later occupation by the 
operating personnel but were ‘utilised during the 
construction period for key supervisory personnel, 
and 69 semi-permanent houses. They also included 





one staff dormitory with a capacity of 28; five white 
dormitories with a capacity of 265 ; two dormitories 
for negroes with a capacity of 118; one for nurses, 
with a capacity of six; and three for women, with 
a capacity of 12. The public buildings included two 
cafeterias—one on the west bank with a seating 
capacity of 296, and one on the east bank with a 
seating capacity of 270, a hospital with 18 beds that 
could be expanded to 30 in emergencies, two com- 
munity buildings for white and coloured, a per- 
sonnel building, auditorium, camp office building, 
a telephone building, warehouses, and a central 
steam plant. 

Design of Structures.—Standards of design which 
had been developed on similar structures built by 
the Tennessee Valley Authority during the past few 
years were used throughout Kentucky Dam. The 
site of this dam happened to be in the immediate 
proximity of a secondary zone of disturbance of the 
New Madrid earthquake of 1812, and for this reason 
all structures forming part of the dam were designed 
to resist seismic disturbances. For mass structures 
of great rigidity, an equivalent inertia force equal 
to 0-05g was used, and for less’ rigid structures a 
force varying from 0-06g to 0-109. Special 
investigations were made for the design of the large 
retaining walls at the ends of the earth embank- 
ments on each side of the river, and shaking table 
tests were made at Leland Stanford University, on 
the basis of which an inertia force of 0-18g was 
assumed to act at a point six-tenths of the height 
above the base. By using these formule for struc- 
tures sustaining hydraulic loads, the increase in over- 
turning moment due to seismic effect was about 
7 per cent., while for structures, such as retaining 
walls carrying earth loads, it was about 35 per cent. 

Lock.—One of the most important parts of this 
structure is the navigation lock. On all other 
Tennessee Valley Authority dams, the navigation 
locks were designed by United States Army Engin- 
eers, but at Kentucky, because of the facilities 
available for proceeding with this design, the work 
was turned over to the Valley Authority. The 
structure is the conventional type of Ohio River 
design with lock chamber 110 ft. wide by 600 f¥. long. 
Provision is made between this large lock and the 
east abutment for a future auxiliary lock 60 ft. by 
360 ft. The élevation of the lower mitre sill is 289, 
affording a 13-ft. depth at normal tailwater of 302 ; 
the upper mitre sill is at elevation 335, affording 
24-ft. depth at) normal pool level of 359. The 
maximum lift of the lock is 73 ft. from the highest 
surcharge level at elevation 375 to minimum tail- 
water level, and the normal lift is 55 ft. The top 
of the walls is.at elevation 382, and the height of the 
walls varies from about 95 ft. to 110 ft. 

Several filling and emptying systems were studied 
before deciding on the one adopted, which consists 
of a main longitudinal conduit in each lock wall, 
with lateral openings to the lock chamber in the 
upper and lower pools. The Venturi-loop type of 
design was investigated very extensively, this 
being the type installed at Ymuiden, Holland, but 
the lift was so high that the effect of the discharge 
velocity would have required the use of baffling, 
and although the cost estimates indicated a savi 
in this type of design, it was not considered desirable 
to adopt it on so large a structure with the high 
lift involved. The filling valves are of structural 
steel of the segmental type, and are electrically 
operated. 

In order to provide for unwatering either set of 
mitre gates for inspection or maintenance, a floating 
emergency caisson is provided, and inserts have also 
been installed in the masonry adjacent to the gates 
to provide for poireedams. A floating type of boom 
is used at the upstream outer lock wall, this type 
having been adopted because of the low elevation 
of bedrock, which would have required a very 
expensive permanent wall. This boom is a struc- 
tural steel shell, ballasted with concrete and anchored 
at the lock end to a carriage travelling on rails, 
so as to allow free vertical movement as required 
by changes in the elevation of the upper pool. 
Fig.-10, on this page, shows the lower mitre gates 
of this lock under construction, and Fig. 11 is a 
view looking upstream through the lock. Fig. 12, 
on page 386, is an end view of the lock wall while 
under construction, : 
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Power House.—The location of the power house 
is shown on the general layout drawing, Fig. 7, on 
page 339, anie, and the cross-sectional arrangement 
is shown in Fig. 13, opposite. On account of 
the great depth to bedrock in relation to tail- 
water elevation, it was possible to set the centre-line 
of the turbine blades relatively low, so that cavitation 
was not a controlling factor in determining the 
runner diameter. The elevation of solid rock 
corresponded very closely to the required elevation 
of the draught tube, resulting in a minimum of ex- 
cavation. The station itself is of the semi-outdoor 
type, especially adapted for high tailwater condi- 
tions. The generators are housed in a continuous, un- 
obstructed operating space, with governor actuator 
control boards located between the units along the 
operating aisle. Individual hatches are provided 
over each generating unit and over each of the two 
erection areas at the service bays. Adjacent to the 
service bays, downstream, are located the offices 
and control switchboards, also the public reception 
rooms. The offices, control room, and lobby are 
air-conditioned, and the control room ceiling is 
acoustically treated, built to an arch shape to give 
maximum light concentration on the switchboard 
from indirect lighting fixtures, which are mounted 
in a specially-designed cover on the operators’ side 
of the room. On the downstream side of the power 
house, adjacent to the generator room, are located 
the électrical bay with the exciter and neutral 
cubicles, the low-tension equipment structures, 
station service transformers, auxili power 
switchboards, CO, equipment, and main generator 
leads. The low-tension switchroom and generator- 
lead racks can be seen to the left in Fig. 13. 

A gantry crane of 250-ton capacity, entirely 
outside the power-house structure, is provided 
for handling heavy equipment in the power house. 
and for operating the intake and draught tube gates. 
By use of this crane, heavy equipment is handled 
directly from cars on the railroad siding, upstream 
from the service bays, into the station through 
the removable hatches. Upstream and at the 
east end of the power house are located the service 
bays, with the machine shop. With this arrange- 
ment the two spillway gantry cranes, each of 
100-tons capacity, can also be used at the power- 
house intake as well as on the spillway. A 250- 
ton gantry crane spans the generator room, the 
total lift of 250 tons being provided by two 125-ton 
hooks, each operated from a separate crab. The 
extreme upstream and downstream positions of the 
two crabs is indicated in Fig. 13, which also shows 
the 25-ton auxiliary hooks on each crab. The 
railway bridge is shown at the upstream side of 
the station in Fig. 13, and outside it, the highway 
bridge which is to be constructed later. Four 
views of the power house and part of the spillway 
under construction are given in Figs. 17 to 20, on 
page 396. Of these views, Figs. 17 and 18 show the 
downstream side of the structure and Figs. 19 and 20 
the upstream side. 

Spillway.—Because of the importance of flood 
control in the planning of this project, the spillway 
design was materially affected by the desirability 
of emptying the reservoir in the fastest possible 
time in advance of anticipated floods, so as to leave 
as large a storage volume as possible available to 
retain such floods and thus lower flood crests on the 
lower Ohio and Mississippi Rivers. In addition, it 
was highly desirable to be able to release such stored 
flood waters quickly, so as to have the empty storage 
available again for possible recurring floods. For 
these reasons the total spillway capacity, with the 
reservoir at top elevation of 375, was designed for 
1,270,000 cub. ft. per second. This is greater than 
the capacity necessary to pass the largest flood for 
which provision would need to be made, which was 
computed, in accordance with a formula adopted 
after consulting with a special board of engineers, 
at 960,000 cub. ft. per second. In order to provide 
this very large discharge capacity, the masonry 
crest of the spillway was set at elevation 325, requir- 
ing gates 50 ft. high. A section through the spillway 
is shown in Fig. 14, opposite. Under normal 
operation the headwater will usually vary from 
elevation 354 to 359, these elevations providing the 
required 9-ft. navigation through the reservoir, some 
fluctuation being required for malaria control and 
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also to augment low-flow conditions in the Ohio and 
Mississippi. In anticipation of floods, however, 
this elevation may be lowered to as much as 346 to 
increase the available storage capacity, and then 
during flood stages raised to elevation 375, the top 
of the gates. 

The spillway is comprised of 24 gates, 40 ft. wide 
and 50 ft. high, built in three vertical sections, the 
two lower leaves being 18 ft. in height and the top leaf 
14 ft. The spillway piers are 9 ft. in width, making 
the gates 49 ft. centre to centre. The gates are of 
the vertical lift, fixed-roller type, and each of the 
three sections is a self-contained unit complete with 
accessories, without couplings of any kind to the 
adjaeent sections. Each is handled as a separate 
unit at all times. The sections were completely 
assembled in the shop and were shipped by barge as 
finished units ready for immediate installation in the 
gate slots after unloading, the only field work being 
the painting. At moderate flows, the discharge of 
water is between the top and bottom sections of the 
gates. Normally, only the two lower gate leaves will 
be in place on the crest, and the upper leaf will be 
kept in storage directly beneath the spillway deck. 
This will permit a very large flow over the second 
leaf with the top at elevation 361. If the operating 





equipment should be out of order, this procedure 
will provide a desirable margin of insurance, consi- 
dering the magnitude of anticipated? floods. A 
view of the spillway under construction is given in 
Fig. 15, on page 388. This shows some of the gates 
in position. The spillway after completion, with 
discharge passing over the gates, is illustrated in 
Fig. 16, on the same page. 

The gates are supported by, and run on, tracks 
located in slots in the piers. Two sets of identical 
slots are provided, the downstream being the 
service slots in which the gates normally function, 
and the upstream being emergency slots in which a 
spare gate may be operated for maintenance 
purposes, or during repair of damage caused by an 
accident to the gate in the downstream service slot. 
All gates are interchangeable and may be used in 
any upstream or downstream slot. The gate wheels 
are mounted on axles cantilevered from the gate 
body and serve as a guide element in the slots and 
as support brackets when the gate is stopped at 
any of its raised positions. The gates are handled 
by two 100-ton gantry cranes, electrically operated. 
To ensure continuity of service in case of failure of 
the main power supply, an internal combustion-en- 
gined generator set was installed in the main power 
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station. These cranes regulate the gate openings, | 


transfer gates from service to storage positions, and | 
from one location in the dam to another. Because 
of the necessity of handling two gate sections, middle 
and bottom, under water—since both may be| 
submerged under certain operations—two indepen- | 
dent lifting blocks were provided, travelling in the| 
gate slots and handling all gate sections directly, | 
whether submerged or not. The hoisting equipment | 
consists of heavy, single-line chains terminating in| 
torpedo-type, automatic grappling blocks, operating | 
entirely within the protection of the gate slots.! 
The chain links are provided with guide lugs which 
engage the rails of the gate slot. 

Since the minimum tailwater at elevation 302 
will provide a depth over the apron at all times 
of at least 50 ft., the problem of dissipating the 
energy from the overflow was relatively less impor- 
tant than on other Tennessee Valley Authority 
structures. The horizontal apron extends 230 ft. 
downstream from the centre of the spillway, and two 
rows of baffle piers, with a dentated sill 
at the downstream end, assist in energy dissipation. 
The arrangement is shown in Fig. 14. Model tests 
of this spillway and apron with an overburden 
excavation on a 1 : 7 slope showed no objectionable 
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erosion for any discharge, and peizometer measure- 
ments failed to reveal any tendency to cavitation 
on the baffle piers. 

Turbines and Mechanical Auziliaries—A study 
of the possible maximum continuous flow of the 
Tennessee River after construction of the entire | 
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| Valley Authority system, indicated that an installa- 
‘tion of 160,000 kW would be the most desirable 
and economical. This capacity was divided into 


|five generating units with a capacity of 32,000 kW 


each. The initial installation consists of four of 
these units, leaving one empty stalk for the installa- 
\tion of a fifth unit at a later date. Embedded 
parts for this fifth unit were installed in the power- 
house substructure to provide a safety factor against 
extremely high tailwater which prevails dyring flood 
seasons. The turbines were manufactured by the 
Allis-Chalmers Company and are of the Kaplan or 
adjustable propeller type, rated at 44,000 h.p. at 
48-ft. head. They run at 78-3 revolutions per minute 


“land are directly connected to an umbrella-type 


generator. The turbine wheels are designed for 
maximum efficiency under a normal head of 51 ft., 
developing 44,000 h.p. under this head, and guaran- 
teed to deliver 10,500 h.p. under a head of 20 ft. 

A cross-section of the turbine installation is 
shown in Fig. 13. The rectangular water passages 
connecting the turbine to the forebay are of com- 
paratively short length, the distance from the 
centre-line of the unit to the upstream face of the 





programme of storage reservoirs, and considering | intake structure being only 67ft. Each intake is com- 
the high load factor obtained on the Tennessee | posed of three openings through the section of the 
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dam, and each opening contains two gate slots, the 
upstream slot being the service slot containing the 
intake trash racks, the permanent intake gates 
operating in the downstream slots. The centre gate 
is equipped with rollers, while the two outside gates 
are of the sliding type. With a discharge through 
the turbine of 10,500 cub. ft. per second, the velocity 
through the trash racks is 6 ft. per second, and 
through the scroll case 5 ft. per second. The spiral 
scroll cases are built of concrete with a rectangular 
section. The draught tubes are of the elbow type. 
The bottom of the draught tubes is 57 ft. below 
the centre-line of the distributor, which is at 
elevation 300. 

The embedded parts of the turbine consist of the 
draught-tube liner, discharge ring, speed ring, and 
upper and lower pit liners. The draught-tube liner 
is composed of steel plate, shop- and field-welded 
and heavily ribbed for embedding in the concrete. 
The discharge ring is also formed of heavy steel 
plate, welded and fabricated in two half-sections 
which were bolted together during erection. The 
speed ring is of cast steel and composed of six 
sections, the castings containing 12 stay rings 
shaped to offer minimum resistance to the flow of 
water. The vanes are designed to carry the entire 
load of the concrete, turbine, generator, and water 
thrust. The pit liners are made from welded steel 
plate, flanged on the bottom for bolting to the speed 
ring. The lower liner contains the foundation for 
the two turbine servomotors. The combined liners 
have an overall diameter of 30 ft. 5 in., and overall 


height of 16 ft.4 in. The 24 wicket gates are made | 


from integral steel castings, shaped to offer mini- 
mum resistance to the flow of water. The wicket 
height is 12 ft. 3 in. 

The turbine guide bearing is water lubricated, 
and consists of six cast-iron shoes, each fitted with 
strips of Insurok bearing material. The turbine 
runner consists of an integral steel hub casting, 
which contains the blade-operating mechanism and 
six cast-steel runner blades. The bottom face of 
the runner blades is pre-welded with stainless steel 
where cavitation is most likely to occur. The 
turbine shaft has an overall length of 17 ft. 7 in. 
and an outside diameter of 34 in. It is hollow, 
bored to a diameter of 16 in. to contain the blade- 
operating servomotor piston rod. The shaft is 
made from an open-hearth carbon steel forging, 
machined all over, and fitted with stainless-steel 
sleeves through the stuffing box and guide bearing. 
The servomotor piston is 67 in. in diameter and 
operates with a stroke of 8} in. inside the cylinder 
section of the shaft, which is a steel casting 5 ft. 
long with a bottom flange of 60 in. and a top flange 
of 89 in. diameter. 

The governing equipment consists of four cabinet- 
type governors manufactured by the Woodward 
Company and having a minimum capacity, at 
governor pressure of 250 lb. per square inch, ‘of 
43,750 ft.-lb. per second. The governors for the 
four turbines are contained in twin cabinets located 
on the generator floor. These cabinets also contain 
the valves and mechanism for operating the runner- 
blade servomotors. The normal operating pressure 
of the governor system is 300 lb. per square inch. 
The.capacity of the governors is sufficient to operate 
the wicket-gate and runner-blade servomotors 
through a complete cycle, in either direction, is less 
than four seconds for any condition. 

Three separate oil systems are provided to handle 
the oils for the switchyard electrical equipment, 
the governors and generators, and the runner hubs 
of the turbines. Oil-storage facilities consist of 
four steel tanks, each of 6,450-gallons capacity. 
There are approximately 5,000 gallons of oil in 
each of the main power units, in the two generator 
bearings for lubricating purposes, and in the 
governor. Each turbine runner contains approxi- 
mately 1,600 gallons of oil for lubricating the 
moving parts inside the hub. There are five 
separate compressed-air systems, one for general 
service, one at the lock for tool service and signal 
horns, one for the station air system, and one for 
the evacuation air system to depress the tailwater 
below the bottom of the turbine runner when the 
unit is motored to operate as a synchronous con- 
denser. The fifth compressed-air system is for the 
purpose of preventing the formation of ice on the 
spillway gates. 
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A filter plant is provided for treating the water 
for all sanitary services, both in the lock and power- 
house. Elevated storage tanks provide for 100,000 
gallons of raw water and 50,000 gallons of treated 
water. The raw water is used for fire protection 
and flushing the decks, as well as to supply cooling 
water to the main generators, compressors, and 
other equipment. Drainage and leakage in the lock 
walls are provided for through a system of gravity 
drains. The power-house roof, deck, and floor 
drainage discharges by gravity under normal condi- 
tions, but is by-passed to the station sump during 
high tailwater, whence it is pumped directly to 
the tail race. Drainage from the spillway and intake 
gallery is also carried to the station sump. An 
unwatering system for all draught tubes and scroll 
cases is provided to permit inspection and repair 
of turbine runners, and two 5,000 gallons per minute 
turbine pumps are used for this operation. 

The permanent machine shop is located adjacent 
to. the erection area on the generator floor level in 
the power-house service bay. An automatically- 
operated passenger elevator is installed in the 
power-house service bay, serving six landings, with 
@ total lift of 81 ft. The lock-operating building 
and the power-house are electrically heated, 
spaces continuously occupied being maintained at 
72 deg. F. The total connected heating load is 
approximately 680 kW. Ventilation is provided 
for the power-house spaces by a five-unit installa- 
tion furnishing approximately 300,000 cub. ft. per 
minute of fresh air. The control room, public 
spaces, and offices are fully air-conditioned, heat 
being supplied by electric blast-type heaters and 





cooling by surface coolers employing chilled water 
as a cooling medium. The installation of these 
cooling facilities was postponed during the war 
emergency. 

(T'o be continued.) 





GRINDING MACHINES FOR RAILWAY SHOPs.—We have 
received from Messrs. The Churchill] Machine Tool Com- 
pany, Limited, Broadheath, near Manchester, a very 
fully illustrated and annotated catalogue of the types of 
grinding machine made by the firm for use in railway 
workshops. The machines are all of the precision type 
and cover all requirements for both new construction 
and repair work. Crankpin and axle journal grinding 
machines occupy, of course, a prominent place in the 76 
pages of the catalogue, but other types, such as radius 
link and hole grinding machines, internal cylinder-grind- 
ing machines, plano-surface grinding machines, etc., are 
also fully described. 





FILING ATTACHMENT FOR PORTABLE DRrILLs.—A 
useful attachment for converting the rotary motion 
of the ordinary portable pneumatic or electric drill into 
the reciprocating motion necessary for filing, jig-sawing, 
honing, etc., is announced by Messrs. J. S. Broadfoot 
Company, Limited, Metropolitan-buildings, Toronto, 
Ontario, Canada. The attachment does not involve any 
alteration to the drill used as a power unit, and can be 
attached to it in about 3 minutes. It is provided with 4 
handle to give better control of the combined tool, the 
drill being normally held in the left hand and the attach- 
ment in the right hand. The ram holding the saw, file 
or hone makes a single reciprocating stroke for each 
revolution of the drill spindle, the spindle speed being 
selected to suit the material and the operation. The 
attachment can also be used on small fixed vertical 
drilling machines. 
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RADIOLOCATION CONVENTION. 
(Concluded from page 367.) 
Surpsporne Rapar. 


Ar the conclusion of the reading of the papers, a 
lecture on “Problems in Shipborne Radar” was 
delivered by Mr. A. W. Ross. The importance of 
radar at sea, he said, had steadily increased since 
the first set was fitted in an operational ship in 1938 ; 
and to-day it played an indispensable part in every 
phase of a naval operation. The complexity of the 
equipment had also increased as greater detection 


ranges and more detailed information had been 
required. As might be expected, the fundamental 
researches of of the Services had had much in 


common; and in many cases the final overall require- 
ments of the equipment had been almost identical. 
Because of the essential differences between a ground 
site, an aircraft and a ship, however, the line of develop- 
ment often had not been the same, and different 
problems had had to be overcome. 

These differences might be illustrated by considering 
the two broad classes of sets: the early long-range 
warning sets and the centimetre sets. In the former, a 
high aerial was essential for the detection of low-flying 
aircraft, both to increase the optical horizon and to 
lower the first lobe of the vertical interference pattern. 
Compared with the — height of the chain stations, 
for which site and tower gave, in some instances, 
heights of up to 1,000 ft., the maximum height for a 
ship aerial was only 150 ft. The elevation of the first 
lobe was therefore decreased by operating at wave- 
lengths of about 7 m. and 3 m., instead of 13 m.; and 
sets at both frequencies with different lobe patterns 
were fitted to give more complete vertical coverage. 
Because aerial arrays of great weight and windage 
could not be fitted, higher transmitter powers were 

ired to compensate for smaller nadil't gain. The 
3-m. transmitter first fitted in 1940, which had a peak 
pulse power of 1 MW, was the most powerful radar 
transmitter in service during the war. 

Many centimetre sets employed a pencil beam. In 
some cases, the aerial had to be separately stabilised 
against the roll of the ship. In others, the aerial was 
mounted directly on a stabilised controlling director, 
or even on the weapon itself; and the radar data had 
to be fed through the control and stabilising mechanism 
of the mounting. In all cases, the equipment must be 
desi to wit d blast and the linear accelerations 
resulting from a roll. It was now common to fit 
over 30 radar sets in a ship and this high density 
had given rise to many problems. Combined with an 

ly high density of communication equipments, 
interference had been encountered, which could not be 
overcome by a judicious allocation of operating frequen- 
cies. Difficulty had also been experienced in finding 
suitable unscreened aerial sites and the use of a common 
aerial for transmission and reception had been essential, 
Sometimes it had been necessary to employ two 
partly blanked sets with combined displays, while 
in other cases, two radar aerials and a communication 
aerial had been mounted on the same pedestal, giving 
rise to problems in high-frequency slip-ring design. 
Receiver-crystal life had been short when two aerials 
had faced each other. 

TRANSMITTERS AND RECEIVERS. 

At the meeting, on Friday morning, March, 29, the 
subject of ‘“‘ Transmitters and Receivers was consi- 
dered and an integrating paper on “ Radar Trans- 
mitters ’ was submitted by Mr. O. L. . This 
recorded the major phases in the development of this 
equipment since the initial demonstration of the 
principle of radiolocation in 1935. The initial 
of 6 megacycles per second was increased to 12 mega- 
cycles, owing to the reflections from very low level in 
the atmosphere resulting in spurious echoes. The 
latter frequency was liable to normal man-made 
interference and was doubled for the first work at the 
Bawdsey Research Station in 1936. Up to the end of 
1938, the silica valve held the field. At that time, 
4m, was the limit of its effective use, and attention was 
therefore turned to the more normal short-wave 
triodes. In 1939, work was proceeding on the high- 
power chain transmitter and the medium-power 
mobile transmitter for the Royal Air Force, both of 
which had a frequency range of 20 to 55 megacycles 
per second; on the Army transmitter for 54 to 86 
megacycles per second, and on the 1}-m., 35-kW 
transmitter for both services. For the Navy, H.M. 
Signal School was developing a 7-m. transmitter of 
75-kW pulse power and adapting a transmitter for 
anti-aircraft gunnery, with aerials suitable for two spot 
frequencies of 56 and 84 megacycles per second. 

_ It was always apparent that the use of wavelengths 
in the decimetre range would be advantageous as a 
result of increased transmitter aerial gain for the same 
size of aperture and the s r beams; and extensive 
use was made of the 50-cm. waveband throughout the 
war. The evolution of the cavity magnetron in the 
first half of 1940 opened a new field for the development 





of radio technique, particularly on the transmitter side. 
The rapid extension of the magnetron’s power output 
capabilities led to great attention being paid to modu- 
lation problems, not only that of output power, but 
also those of efficiency and compactness, which were 
vital for the air-borne uses for which 10 cm. was a 
necessity. By the middle of 1940, transmitter powers 
of 5 kW to 10 kW had been achieved and the parallel 
development of the reflection Klystron local oscillator 
and the crystal mixer made a practical 10 cm. system 
possible. 

The first operational system had a magnetron 
requirement of 10 kV, 8 to 10 amperes, which could 
be met by a forward anode voltage of 12 kV and 
a 2-kV sereen voltage with an adequately square 
pulse shape. The cathode of the modulator valve 
was connected to the 12-kV negative direct-cureent 
supply and the anode to earth through a coupling 
impedance, and also direct to -the cathode of the 
magnetron through 10 ft. of pulse cable. The con- 
trol grid was normally biassed beyond cut-off and 
was driven with rectangular 0-7 or 2 micro-second 
pulses at 500 pulses per second through a small pulse 
transformer with the secondary insulated for 12 kV. 
The first ship trials were carried out successfully in 
March, 1941, and large production for the fitting of ship 
and shore stations was begun. The other major appli- 
cation of 10-cm. radar was to aircraft inte jon. 
A wavelength of 9-1 cm. was used and a high repetition 
rate of 2,500 pulses per second was employed to ensure 
that the target would be illuminated for a sufficient 
number of pulses despite aerial scanning. This 
meant the limitation of the anode current to about 
7 amperes to avoid exceeding the permissible anode 
dissipation. A major improvement in magnetron 
technique was the introduction of “‘ strapping,” which 
increased the efficiency considerably above the previous 
10 per cent. and gave operation much freer from mode- 
change troubles. Powers up to 100 kW could be reached. 

By the middle of 1942 the triggered spark-gap had 
been developed sufficiently as a discharge switch to 
offer the possibility of a much more efficient modulator 
than was obtainable with hard valves. The recurrence 
frequency was limited, however, chiefly by life, but this 
appeared likely to be adequate at 1,200 pulses per 
second. The first H2S system was being designed at 
this time and the required modulator output of 160 kW, 
1 micro second, 660 pulses per second, could be met 
by as gap. About the same time, work on the 
3-cm. was proceeding and the first high-power 
systems operating at inputs of 23 kV, 22 amperes, 
0-5 micro-second, 1,500 pulses per second, had been 
designed. The tendency of development on the modu- 
lator side was towards the use of the hydrogen- 
thyratron switch, the advantages being that the 
high rates of current rise required by 0-1 micro-second 
pulse working could be obtained, the tri ing require- 
ments were simple, and much higher repetition rates 
were possible. ave-guide practice had reached its 

elaboration at this wavelength, the transmitter 

Fring built round the wave-guide duplexing and mixing 
arrangements. Owing to the smaller size of the 
components and wave-guide cross-section, most of the 
basic components could be grouped in one unit. The 
magnetron was fitted by the manufacturer with a 
coupling to standard wave guide and the degree of 
ing was adjusted for a specified frequency- 
pulling figure. No tuning was then needed on insertion. 


Rapark RECEIVERS, 

A paper on “ Radar Receivers ” was then submitted 
by Dr. W. B. Lewis, F.R.S., who said that the radar 
receiver was essentially a receiver of wide band width, 
It must have a low and constant noise factor. It was 
often, but not essentially, fixed-tuned, and was designed 
for radar frequencies which were commonly between 
20 megacycles and 10,000 megacycles per second. By 
far the greatest number of any one type of radar 
receiver was of the super-regenerative t This was 
universally fitted in aire for radar identification. 
Although very important work had been done on the 
development of super-regenerative receivers for un- 
attended operation, including systems of automatic 
gain stabilisation, it would be generally agreed that 
most attention had been paid to the design of super- 
heterodyne systems. Intermediate frequencies in such 
receivers had been mainly between 2 megacycles and 
45 megacycles per second. Higher frequencies, up to 
300 megacycles per second, had been used experiment- 
ally in very wide-band amplifiers and to avoid local- 
oscillator and second-channel noise. A general prefer- 
ence for 45 m cles per second had been agreed, since 
it was desirable to adopt a preferred frequency to facili- 
tate the common use of units for more than one system. 

By far the greatest amount of work had been directed 
towards securing the lowest noise factor in radio- 
frequency amplifiers, mixers and intermediate-frequency 
amplifiers. This played a large part in guiding the 
development of valves for amplifiers and oscillators, 
and of diodes and crystals for the mixers needed for the 
new frequency ranges being opened up for radar. 


The other functional aspects, which had received 
attention were principally freedom from interference 
er jamming, common transmitter and receiver aerial 
working, automatic gain control, automatic frequency 
control, the shape of the frequency characteristic, 
wide-range tuning and the performance of the second 
detector and video stages. On the mechanical side, 
developments had been directed to suitability for 
large-scale manufacture, small size and weight, stability 
of frequency characteristic and tuning systems. 


Cracuir TECHNIQUES. 


At the meeting on Friday afternoon, March 29, a 
paper entitled ‘“ Introduction to Circuit Techniques 
for Radiolocation,” was read by Dr. F. C. Williams, 
0.B.E. The words “ circuit technique ’’, he said, had 
come to have a special meaning in'radar. They covered 
a broad field which could be given no precise definition, 
but, roughly, might be said to include the generation 
of wave forms, both sinusoidal and otherwise, and their 
manipulation to meet specific needs. It included also 
servo-mechanisms of the instrument type and their 
associated special amplifiers. The particular aspects 
of these processes which radar had mainly affected 
shad been precision, reliability and producibility. 
New fields of circuit development had also been 
t) Uses had been found for a variety of wave 
forms, and manipulations of wave forms, which had 
had little or no application, but the enduring value of 
the work would lie more in the basic approaches to the 
questions of precision, reliability and producibility 
than in the specific circuits that had been developed 
under the stress of war conditions. 

The requirements mentioned reduced basically to a 
single requirement: “‘ desi ility,” i.e, to the 
development of circuits the operation of which could be 
predicted accurately before they were built. This was 
an accepted principle in most branches of engineering, 
but owing to the many imperfections of valves and 
components, the_speciali nature of the necessary 
design work and the extreme case of assembly and 
modification of ¢ tal ipment, it had not 
found universal acceptance in the radar field. A circuit 
which had been designed to give a certain result and 
was shown to give that result by experiment with a 
single sample would probably work reliably in service 
provided the design had allowed for component 
tolerances and the conditions of service as regards 
temperature range, humidity, etc. This did not 
mean that a circuit, which had been developed by 
cut-and-dry methods and was not susceptible of pre- 
cise analysis, would not be both reliable and pro- 
ducible ; it amounted only to saying that much more 
experience of such circuits was necessary before their 
properties could be fairly assessed. In general, it 
would be found that the designable circuit used more 
components than its experimentally-produced equiva- 
lent. These extra components, however, would be 
paid for in terms of increased reliability, producibility 
and precision. Some gain was also hoped for in ease 
of servicing, for if the operation of the circuit could 
be specified precisely it was relatively easy to determine 
where the fault lay. 

It should be realised that circuit technique was an 
art rather than an exact science. The many uses of 
non-linear circuit elements prevented the ral 
application of formal mathematical methods ; many 
approximations must be accepted if design calculations 
were to be reduced to tolerable and realistic propor- 
tions. Exact and detailed mathematical investigations 
were too often based on an assumed equation for the 
non-linear element, which it did not, in fact, obey 
exactly; and,of which the parameters were, in fact, 
subject to relatively large temporal variations. It was, 
therefore, quicker to make the approximation first and 
so simplify the analysis. Where , the ap- 
proximations could be reviewed in the light of the 
approximate answer, usually to check their validity, 
but sometimes in order to obtain a second approxima- 
tion to the answer. 


Rapak NAVIGATION. 


At the conclusion of the reading of the papers, a 
lecture on “ Radar Navigation” was delivered by 
Dr. R. A. Smith, who said that the use of radio as an 
aid to navigation had been well established before the 
war. It was used in two ways: an aircraft or ship 
could take i on fixed transmitters and when 
two or more were available could thus fix its position ; 
or, alternatively, bearings taken by ground stations 
could be correlated at a centre and a position passed 
by telephony or telegraphy. The wavelengths avail- 
able for radio direction-finding before the war lay in 
the medium-frequency and high- ney bands, and 
it was largely due to the inherent unreliability of these 
bands for direction-finding p » particularly at 
night, that the contention that radio could only be 
regarded as an aid to navigation arose. The great 
advances in radio for navigation which had taken place 
during the war were mainly due to the development of 





radar. There could be no doubt that it was the intro- 
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duction of the pulse technique which had turned radio 
from being only a navigational aid to a primary naviga- 
tional system for night and bad-weather flying. For 
example, without the Gee system, dxtiiaash oomadiy 
to enable our bombers to find their targets in Germany, 
neither the concentrated raids on that country, nor the 

recision of navigation under cover of darkness needed 
or the co-ordination of the landings on D-day would 
have been i Gee was, in fact, planned to be 
the main navigational aid for the invasion and was to 
be carried out by most types of multi-seater aircraft 
and ships in order to achieve acourate navigation and 
timing. To counteract the enemy’s large jamming 
efforts, radio-frequency units were designed for a 
completely new band to be covered in two steps, The 
research staff at the Telecommunication Research 
Establishment undertook the task of providing the 
means of synchronising five transmissions precisely, 
three in two bands already used and two in the new 
band. This was achieved and the scheme worked 
excellently. With this new battery of frequencies and 
his jamming stations bombed, the enemy’s efforts 
collapsed and Gee worked marvellously on D-day— 
so much so that some have suggested it might be 
called G-day. 

Radio had indeed assumed a major role in naviga- 
tion—not to the exelusion of dead reckoning—but 
with the latter now backing it up and not the primary 
system. It was clear that it must continue to develop 
res leading part in air navigation. There 
were still, howéver, many outstanding problems. The 
answer to some of these might be achieved by the more 
classical continuous-wave methods, which generally 
had the advantage of simplicity over radar. Radar 
had, however, two outstanding advantages: it mea- 
sured distance precisely and it sorted out wanted from 
unwanted reflections. These were so fundamental 
that it was likely to play as great a part in the future 
as during the war. 





NOTES ON NEW BOOKS. 


Surveying for Young Engineers. By S. Wricut PEr- 
rnott, M.A.I., M.Inst.C.E. Chapman and Hall, 
Limited, 37, Essex-street, London, W.C.2. [Price 
10s. 6d. net.] 

Tus book is a revised and greatly enlarged re-issue of 

the same author’s Surveying for Schools, which was 

first published in 1930. As implied by the new title, 
its purpose is to initiate the young would-be surveyor 
in the general principles and practical aspects of field 
and office work. The first eight chapters cover plane 
surveying with chain and tape, etc., and describe in a 
practical manner the methods of selecting the survey 
lines, of chaining, measurement of offsets, making field 
notes, fixing buildings and other objects, overcoming 
obstacles and plotting the survey. Ia general, the 
treatment is adequate, though brief;) one or two parte, 
for example, the section on overcoming obstacles in 
chaining, could usefully be expanded in future editions. 

A summary of the possible sources of errors in chaining 

would also be instructive. An outstanding section of 

the book is that dealing with levelling and contouring. 

Descriptions of the “ Quickset ” and the modern sur- 

veyor’s level are included, in addition to the standard 

dumpy and Y levels, and the illustrations throughout 
are excellent. The author’s lucid description of the 
plane table, also, is commendable. The measurement 
of angles, compass surveying and traversing, the theo- 
dolite and setting out are the subjects of later chapters, 
and Mr. Perrott gives some helpful notes on the prepara- 
tion of plans, map reading, and the care,of instruments 
and equipment. The book is distinctive for the care 
taken to explain practical methods and procedure down 
to the smallest detail, in clear and simple terms; and 

oung engineers will derive real assistance and guidance 

From it. Many of the examples and suggested field 
exercises tabulated at the ends of the chapters are not 
fully covered in the text and may prove to be somewhat 
beyond the capacity of inners. It may be sug- 
gested that the inclusion of model answers in future 
editions would further enhance the value of the work 
and give confidence to the readers. 


Soho Foundry. By W. K. V. Gates, F.R.Hist.S. W. 
and T. Avery, Limited, Soho Foundry, Birmingham. 
[No price quoted.] 

Tue fact that the historic Soho Foundry, Birming- 

ham, was opened on January 30, 1796, led its present 

occupants, Messrs. W. and T. Avery, Limited, to 
signalise the 150th anniv: of its foundation by the 
issue of this interesting booklet summarising the chief 
events, and the associations connected therewith, of 
this long period of continuous activity. A great mass 
of material concerning the early history of the works 
has been published in connection with the lives of 

Boulton, Watt, and Murdoch, but, to a great extent, 

this booklet may be regarded as a key to it, a biblio- 

graphy of the larger standard works being included, 


»| sq. ft, was built upon, this including a mint opened in 


Mr. Gale has rejected all doubtful and purely legendary 
material: for instance, the statement that William 
Murdoch’s original gas-holder is extant, is not admitted. 
The arrangement of the text is, as far as possible, 
historically consecutive, and is amplified by a detailed 
chronology ranging from 1728 to 1945, while a further 
table gives a dated list of the Soho undertakings gener- 
ally ; this should be of assistance in clearing up the 
confusion in nomenclature which is sometimes found 
between, say, the firms of Boulton and Watt ; Boulton, 
Watt and Sons, and Boulton, Watt and Company. 
The booklet is well illustrated, several views of ok 
machine tools being of ial interest, including one 
of a wall-planing machine brought from the Soho manu- 
factory in 1848 and stillin use. Photographs are given 
of houses connected with Boulton, Watt and Murdoch, 
and other buildings, many now demolished, as well as 
several plans showing to what extent the original strue- 
tures still exist Se ahews: Avery’s works. When this 
firm took over the Soho Foundry in 1895, it was laid 
out for the production of steam engines and other 
machinery ; it will be remembered that the engines of 
the famous Great Eastern were built there. The site 
in 1895 was 25 acres in extent, of which only 22,000 


1860. The extensions following Messrs. Avery’s occu- 
pation are shown in the plans. Progress has been 
continuous and the present buildings now cover 
565,380 sq. ft. The Soho Foundry suffered severely 
from enemy action in December, 1940, and in July, 
1942, and, in consequence, many of the original Boulton 
and Watt buildings were so damaged that it may be 
necessary to pull some of them down. The review is 
appropriately printed in a reproduction of the justly 
admired Baskerville type, cut in Birmingham about the 
year 1757. 


Quasi-Arc Welding Manual. The Quasi-Arc Company, 
Limited, Bilston, Staffordshire. [Price 3s. 6d. net. ] 
Tus book provides welding instruction for beginners 
and advanced students, and deals with the material 
to be welded (mild steel, high-tensile steels, armour 
plate, non-ferrous metals, etc.), the welding shop, and 
the electrodes and welding equipment. Some welding 
design data and notes on drawing-office practice are 
included. The all-important metallurgical aspects are 
given prominence, and, beyond the information 
normally found in welding literature, some additional 
subjects are discussed ; for instance, the spark test by 
grinding samples of steel, for approximate identification 
of a steel and its carbon content; some notes on the 
welding of wrought iron and galvanised steel; welding 
contraction and distortion and how to control it—this 
is a particularly. well-illustrated chapter; and many 
practical hints on workshop aids in assembling, erection 
cleats and wedges, clamps, jigs and manipulators. 
The chapter on drawing office and design practice is 
rather meagre, this subject being really beyond the 
scope of the book; obviously, a certain amount of 
practical welding experience is essential to those engaged 
in design. The fundamentals of efficient are welding 
are effectively presented to the practical welder— 
including in this category draughtsmen, designers, 
supervisors, works managers, and, indeed, all who have 
@ part to play in welding production. During the war, 
welding experience has been gained by most metal- 
working industries. In peace-time production, the 
various welding processes are bound to extend their 
fields of application farther. This book should prove 
useful to ‘those who realise the importance of practical 

knowledge in arc-welding procedure. 











BEARINGS FOR INTERNAL-COMBUSTION ENGINES.—A 
leaflet has recently been issued by Messrs. Precision 
Bearings, Limited, Wadsworth-road, Perivale, Greenford, 
Middlesex, describing the types of plain bearings manu- 
factured by them for use in internal-combustion engines. 
The chief types of bearing referred to are of solid bronze, 
diecast white metal, steel and bronze shells lined with 
white metal, and steel shells lined with lead-bronze or 
copper-lead. 

ELEctTrRic FURNACES.—<A brochure illustrating num- 
erous different types of electric furnaces made by Messrs. 
G.W.B. Electric Furnaces, Limited, Dudley, Worcester- 
shire, has been received from the firm. The range 
covers the processes of hardening, tempering, annealing, 
carburising, normalising, nitriding, pre-heating, re- 
heating, stress relieving, vitreous enamelling, etc., 
and such widely-differing materials as ferrous metals, 
non-ferrous metals, light alloys, pottery, glass, etc. Low- 
temperature ovens and drying plant are also shown. 
Various constructions are illustrated, such as continuous 
furnaces, slat and mesh conveyor furnaces, tubular 
furnaces for ageing, solution heat-treatment, etc.; and 
rotary hearth furnaces, bogie hearth furnaces, and 
vertical or pit-type furnaces for heating shafts and 
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SINGLE-PHASE ELECTRICITy 
SUPPLY IN RURAL AREAS. 


A paper entitled ‘{ Rural Electrification: ‘The y 
of the Single-Phase System of Supply ” was read befor 
the Transmission Section of the Institution of Electrical 
oy rong on Wednesday, April 10, by Messrs, J 8 
Pickles and W. H. Wills. It was stated in this that 
much more progress than was commonly appreciated 
had been made in rural electrification in Great Britain 
Generally speaking, the system employed consisted of , 
backbone of three-phase high-voltage mains with three. 
phase distribution in towns, large Winans and industria] 
works. For small villages, hamlets and isolated pre. 
mises, such as farms, country houses and groups of 
cottages, there was, however, an opening for the more 
extensive use of the single-phase system, since develo 
ment of this kind necessitated the use of a considera} 
mileage of light construction high-voltage lines with 
numerous transformers. The demand, both immediate 
and future, was comparatively small and economy in 
capital and working costs was of paramount importance 
There was therefore no virtue in making excessive pro. 
vision for prospective development or in providi 
plant which was unduly heavy or costly. In the authors’ 
opinion the single-phase system satisfied all immediate 
and foreseeable needs at minimum cost, and was suffici. 
ently flexible to meet growing demands. It had, mor. 
over, the technical advantages over the three-phase 
system of being simpler, easier to maintain and free 
from balancing difficulties. The one disadvantage was 
that single-phase motors cost more than three-phase 
and had poorer starting characteristics. 

For large rural areas the choice of 1] kV as a dis. 
tributive voltage had proved generally most suitable, 
Wooden poles with wood or steel cross-arms were 
employed with copper, cadmium-copper or galvanised. 
steel conductors. The maximum span was about 
500 ft. For low-voltage lines wooden poles carrying 
copper conductors were used, the maximum span being 
150 ft. to 180 ft. The service connections were paper. 
braided-jute or varnished-cambric-jute insulated, 
weatherproof insulated cable being used at the lead-in 
positiotis. The capital cost of such single-phase lines 
was 25 percent. less than three-phase lines. They were 
also less expensive to maintain and were simpler and 
neater iu appearance. Transformers up to 50 kVA 
capacity could be erected on the poles. The low-voltage 
winding was split for series- 1 operation to give 460 
volts between the outers and 230 volts to the neutral. 
Owing to the large number of small transformers in 
use, it was best to specify units with low iron losses, 
The development of the porcelain or stoneware tank 
was of interest. These had given satisfaction for over 
two years and had the advantage that high-voltage or 
low-voltage bushings were not required. The overall 
size and weight were also less than that of an earthed 
metal tank, no tap-changing switch was required, the 
tendency to oil wens was reduced, and no painting 
was required. A single-phase transformer cost 20 per 
cent. less than a three-phase transformer, while the 
iron and copper losses were 10 per cent. and the weight 
15 per cent. to 25 per cent. less. 

A typical area in which the single-phase system is 
used was described in the paper. This area covered 
1,175 square miles and had a population of 60,000. 
The number of premises was 15,269, of which 11,126 
were connected to the mains. The total length of the 
mains was 810 miles. Of the total premises 8,616, or 
57 per cent., were situated in communities of fair size 
and were served by a three-phase system. The remain- 
ing 6,653 premises were situated in small villages or 
hamlets and were served by single-phase high-voltage 
and low-voltage mains. These consisted of 555 miles of 
11-kV spur lines and 131 miles of two-wire and 28 miles 
of three-wire 230-volt lines. There were 888 trans- 
formers, of which 818 had a capacity of less than 
15 kVA. The total capacity was 10,700 kVA. The 
average number of consumers per transformer was 24 in 
the villages and hamlets and three in the farms and cot- 
tages. Sixteen hamlets with up to 20 consumers were 
supplied on the single-phase two-wire system with 15- 
kVA transformers. Sixty villages were supplied by 
single-phase transformers of 25 or 50 kVA capacity feed- 
ing three-wire distribution networks. Of the 737 farms 
of 50 acres and above which were supplied, 723 were on 
the single-phase system. Nearly all had a separate 
10-kVA“to 15-kVA transformer. About half were 
dairy farms and nearly all the remainder were mixed 
farms. They were all well developed electrically. The 
bulk of the revenue came from the domestic premises 
plus milking-machine motors and electric steam 
sterilisers in the dairy farms. The consumption of 
electricity for motors driving barn machinery was rela- 
tively small, being only about 380 kVA per annum. 
The single-phase system was not only completely 
adequate, but technically preferable for all farm uses 
other than very large motors. The barn motor pro- 
vided an insignificant revenue and there was no object 
in incurring disproportionate expenditure on a three- 
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THE THERMOSTAT: AN OUTLINE 
OF ITS HISTORY.* 


By A. R, J. Ramsey, F.C.1.P.A. 


Tae word “thermostat” was coined in 1830, but 
the idea of using @ medium or device capable of 
responding to variations in the temperature of its 
environment and thereby of exercising a control, as 
well as of giving an indication or raise an alarm, is 
about a century older. The earliest example that can 
be found of such a temperature responsive device is 
the so-called “ gridiron” pendulum, devised in 1726 
by John Harrison as part of the clock. i 
although by trade a carpenter, knew something about 
metals, and to avoid the inaccuracy due to the effect 
of temperature variations on the metal clock compo- 
nents he produced a pendulum of variable length, the 
variable elements being of brass, which expands more 
readily than the steel of which the remainder of the 
pendulum was composed. Later, in 1761, Harrison 
produced the first P ag device, de te 
of which are in use for certain purposes at the present 
day. Harrison's device, described as a “‘ compensation 
curb,” altered the effective length of the balance spring 
of his chronometer in proportion to the expansion or 
contraction caused by variations of atmospheric 
temperature. 

In the Eighteenth Century and the early part of the 
Nineteenth Century, progress in the development of 
automatic heat governors was slow, mainly because 
there were no instruments or apparatus in use (apart 
from clocks and watches) which necessitated that 
control within fine limits of temperature which it is 
the purpose of an automatic governor to effect. No 
record can be found of any industrial applications of 
heat responsive control or indicating devices until the 
second half of the Nineteenth Century. When the 
different expansive ratios of metals were first observed 
cannot be ascertained, but it is submitted that Harrison, 
who was not a metallurgist, was making use of existing 
knowledge. The knowledge of Harrison’s devices 
seems to have spread quickly for, in 1777, Bonnemain, 
of Paris, deseri the use of such a device for the 
control of temperature in buildings and also for the 
control of egg incubators. Bonnemain’s heat governor 
consisted of a compound metallic element formed by a 
bar of iron screwed to one of brass and enclosed in a 
leaden tube terminating in a brass ring. For the control 
of room temperature, the heat governor was inserted 
in a boiler, having flow and return pipes, by which hot 
water was circulated through the rooms of a building. 
The distortion of the composite metallic bar as the 
water in the boiler reached a predetermined tempera- 
ture was utilised to operate through linkage and close 
the ashpit door, which acted as a damper. Alterna- 
tively, the composite metallic element could be exposed 
to the heat within an incubator chamber and was 
arranged, when a predetermined temperature was 
exceeded, to pull on a wire and close, or partly close, the 
ashpit door of the heating furnace and thereby reduce 
the temperature of the incubator and maintain it at 
the predetermined degree. 

The next development of the heat governor was on 
entirely different lines and was known as the balance 
thermometer, It was invented by James Kewley in 
1816 and consisted of a tube poised horizontally on 
an axis with a bulb at one end, filled with mercury, 
and a bulb at the opposite end filled with alcohol. 
The tube was held in a support in which it was adjust- 
able by slackening and tightening a screw. A scale of 
temperatures enabled the tube to be adjusted until it 
balanced. Change of temperature thereafter would 
affect, albeit unequally, both liquid charges to unbalance 
the tube, and its rocking movement was utilised to 
actuate a device to increase or decrease the heat of an 
apartment or a mhouse. 

The honour of naming the heat governor the “ ther- 
mostat,”’ and of indicating wider industrial applications 
for it than had previously been suggested, belongs to 
Dr. Andrew Ure, who was born in Glasgow in 1778 and 
died in London in 1857. He gained his M.D. degree 
at Glasgow in 1801, and became Professor of Chemistry 
and Natural Philosophy in the Andersonian Institution 
in 1802. Dr. Ure removed to London in 1830 and was 
appointed analytical chemist to the Board of Customs 
in 1834. He, was the author of a number of scientific 
and philosophical works; his Dictionary of Arts, 
Manufactures and Mines, published in 1839, ran into 
several editions, both in this country and in the United 
States of America. Dr. Ure’s claim to fame as far as 
this record is concerned, however, is based on a patent 
granted to him in 1830 entitled “ An apparatus for 
regulating temperature in Vaporisation, Distillation 
and other Processes.”’ In the patent specification, Ure 
describes the heat responsive element as a bar or 
ruler of platina, iron or steel, united to a bar or ruler 
of zine by solder or by numerous rivets. 








* Paper read at a meeting of the Newcomen Society, 
held in London on February 13, 1946. Abridged. 





He then goes on to say: “ The said compound bar 
and apparatus . . . constitutes a self-acting instru- 
ment for regulating or controlling temperature, which 
I pro to call a heat governor; and it also serves 
to fix the heat of a medium at a definite degree amid 
causes of ever-fluctuating temperature, for which 
reason I also propose to call it a thermostat.” Thus 
was born the name which has since been applied to a 
great variety of devices, the object of which is to 
respond to temperature variations which are utilised 
for mechanical, electrical or hydraulic control opera- 
tions, as well as being indicated or recorded. Ure 
lectured on his thermostat before the Royal Society, 
of which he had been elected a Fellow in 1822; his 
lecture folk bstantially the description contained in 
his patent specification. Ure was granted five patents 
altogether, in one of which he described an ots heating 
stove with a thermostatic control. There is no record 
of Ure’s thermostat ever coming into industrial use. 
It is doubtful whether it would have had any success 
in practice, because the riveting together of the two 





metal strips is unsat and it was not until a 
method of firmly uniting them by heat treatment was 
found that the bi-metallic strip me a dependable 


component for an instrument in which the first essential 
is continued accuracy in operation. 

After Ure’s invention, thermostat development was 
very slow in this country, but during the middle years 
of the Nineteenth Century a number of inventions 
devoted to it were evolved in the United States. The 
next examples of thermostat development were all 
evolved between the date of Ure’s invention and the 
year 1876, but, owing to the lack of indexes to United 
States patents prior to that year, it has not been 
possible, except in one instance, to give an exact date 
tothem. Arnott’s thermostat operated on the thermo- 
meter principle and consisted of a U-tube containing 
mercury and terminating at one end in an arm adapted 
to be inserted in a combustion chamber. In the 
opposite end of the tube is a float connected by a rod 
with a vertically movable frame, in turn connected 
to a valve, so that, as the temperature in the combustion 
chamber varies, the mercury rises, lifts the float and 
thereby varies the degree of opening of the valve. 
Tomkin’s automatic damper comprised a pivoted 
damper mounted within a flue or chimney within which 
a bi-metallic spring of pg and iron is also fixed at 
one end. As the spring bends under increase of tem- 
perature, it bears upon and partly closes the damper, the 
spindle of which projects to the exterior of the flue and 
carries an indicating needle. A weight or other device 
restores the damper to the vertical neutral position 
when the pressure of the bi-metallic device is relaxed. 

The discovery of ical applications of electricity 
during the first half of the Nineteenth Century produced 
a number of inventions wherein electricity was used as 
the motive power. Dr. Sternberg’s electromagnetic 

ator for controlling the heat of rooms broke new 
ground in the design of thermostats, in that variations 
in temperature were caused to complete or interrupt 
an electrical circuit. Dr. Sternberg’s thermostat com- 
prised a thermometer into which extended an adjust- 
able platinum wire. As the mercury rose in the thermo- 
meter tube, it touched the wire and completed an elec- 
tric control circuit which energised an electromagnet 
for moving a damper in the heating apparatus in a 
direction to diminish the heat emission. Conversely, 
as the temperature fell, the electrical circuit was broken 
and the damper resumed its former position. Wilson’s 
thermostat for steam heating apparatus was of the 
bi-metallic strip type, with a valve element carried 
at the free end of the strip adapted to control the inlet, 
the arrangement being such that, as the steam tempera- 
ture increased, the bi-metallic strip, stated to be of 
brass and steel, flexed and tended to move the valve 
member on to its seating and thereby reduce the flow 
of steam until normal conditions were restored. 

Guest’s electrical thermostat was actually an electri- 
cal fire alarm and is not a thermostat in the true sense 
of the term, in that it was not designed to exercise any 
control over the source of heat which caused it to 
operate. It has been included because, throughout the 
patent specification, the inventor called his device a 
thermostat and because, under that name, it was 
described in contemporary technicalliterature. Several 
forms of the arrangement were described by Guest. 
One of these included a rod of hard rubber arranged 
so that its expansion under heat influence released 
mechanism to complete an electrical alarm circuit. In 
another form, Guest employed an arrangement which 
included a thermometer type of tube wherein the rise 
of the mercury made contact at a pre-determined point 
with a wire to establish an electrical circuit and give 
the alarm. 

About 1880, evidence first appears of the thermostat 
coming into practical use, but the form used was unlike 
any of those so far described. It was invented by 
Charles Edward Hearson after visiting a poultry farm 
and being impressed by the hit-and-miss method 
adopted in some experiments being carried on for the 





artificial incubation of eggs. Hearson applied himself 
to the problem and ultimately found the solution of 
maintaining the critical temperature level in an incuba- 
tor by a thermostat consisting of a capsule formed 
from two sheets of metal, sealed together at their edges 
and enclosing a piece of absorbent material such as 
blotting paper, saturated with gasoline or any liquid 
which boils at the temperature at which the interior 
of the apparatus is required to be kept. This thermo- 
stat is one of the simplest ever employed and, what is 
more, it was a practical success. e firm of Charles 
Hearson and Company, Limited, have continued to 
manufacture incubators controlled by these thermo- 
stats to the present day. Hearson’s activities and 

of invention did not at try incubators 
‘or, about 1895, he evolved the first thermostatic 

iological incubator, which overcame once and for 
all the difficulties previously experienced by biological 
experimentalists in maintaining their cultures at a 
constant temperature. > 

By the end of the Nineteenth Century, the thermo- 
stat had well passed the experimental and novelty 
stage, and in the ways already described had come into 

tical use. One of the difficulties experienced had 
in finding a way of constructing the bi-metallic 
rin Ag the softer metal component would not 
buckle under repeated heating and thereby render the 
device increasingly inaccurate and finally inoperative. 
At this point it is convenient to refer to William 
Wilkinson, of Shustoke, Warwickshire, manufacturer of 
bi-metals, the third in direct succession of his family 
to be so engaged, their combined periods of work on 
this subject having extended over a century. The 
story of the evolution of bi-metals as made to-day is 
best told in Mr. Wilkinson’s own words abstracted from 
a long letter which he sent to the author in response to 
an inquiry. 

He wrote: “ Boulton and Watt, Soho Foundry, was 
the birth place of bi-metals. I cannot tell you the 
date, . . . The building in which the workmen hung 
their clothes caught fire and was burnt down, after- 
wards the men went and searched the debris for things 
they had left in their pockets. One of them found that 
some silver and copper coins that were in his pocket 
had sweated together. That is how it all started. 
There was a man in Sheffield who made butchers’ 
steels and he could not make the steel stick in the 
copper handles satisfactorily, He was told by a friend 
what had happened at Boulton and Watt, so he tried 
silver which turned out a perfect job. After some 
further experiments, they started to make Sheffield 
Plate.* It is about 90 years since my grandfather 
invented a method of sticking nickel silver on brass ; 
of course, nickel was much dearer then, but it was not 
only the price but the metal, being much softer, worked 
better, especially for coach beading. Well, this is the 
same method I use to-day for making thermostatic 
bi-metals. 

“Tt is over 50 years ago since I started making 
thermostatic metal. It was for Messrs. Thomson- 
Houston, America, for regulating the heat in the railway 
carriages. They used iron on brass, but of course we 
use lots of different combinations now, jua® accordi 
to what the job is. I used to supply quite a lot of 
“ Thermoflex,” as we make it to-day, to regulate the 
pressure in high-pressure gas lamps over 40 years ago 
and stilldo so. I am enclosing the first piece of metal 
riveted to use as a thermostat I ever saw over 50 years 
ago, I was asked to make some like it ; I said I would 
not be bothered, but I would sweat some together if 
they liked, which I did. I have been making bi-metals 
myself 55 years. I am doing so to-day.” 

The substitution of the method whereby the two 
metals forming a bi-metallic strip are caused to adhere, 
the one to the other, in place of riveting, solved the 
difficulties and enabled strips to be produced having. 
a deflection which could be accurately calculated for 
any given temperature change and which would main- 
tain that characteristic for an indefinite period. The 
production of the “ Thermoflex” bi-metals by Mr. 
Wilkinson has been an important factor in the evolu- 
tion of a number of modern thermostatic instruments. 


(To be continued.) 





PROGRESS IN DISTRICT HEATING.—In a written answer 
in the House of Commons on Friday, April 12, the Minis- 
ter of Fuel and Power (the Rt. Hon. E. Shinwell, M.P.) 
said that in conjunction with the Ministers of Health and 
Works he had set up a committee on domestic heating 
problems, with a sub-committee of technical representa- 
tives of the interested Ministries, to consider district 
heating generally and, in particular, specific schemes pro- 
posed by local authorities. So far, one scheme had been 
submitted and had received provisional approval. 





* It is understood that this does not refer to the 
invention of Sheffield plate, which took place in 1742. 
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BRIST®L MILITARY AIRCRAFT. 


THE various stages by which the Bristol Aeroplane 
Company, Limited, Filton House, Bristol, evolved the 
Beaufighter torpedo bomber from the pre-war Blenheim 
are fairly common knowledge, but it is only since the 
end of hostilities that it has been possible to reveal in 
any detail the later developments from this famous line 
of military aircraft, namely, the Buckingham bomber, 
the Brigand fighter-bomber, and the Buckmaster ad- 
vanced trainer. All three are shown in the accompany- 
ing illustrations, Figs. 1 and 2 herewith showing the 
Buckingham, Figs. 3 and 4, on the opposite page, the 
Brigand, and Fig. 5, the Buckmaster. 

The Beaufighter was intended originally to be a 
long-range escort fighter for the protection of day- 
bomber formations, but was thought at first to be 
rather large for such duties. The introduction of 
radar, however, and the consequent need for more 
stowage space than the smaller fighters possessed, 
made its size a decided advantage, and eventually it 
was built in larger numbers than the Beaufort, from 
which it was derived. The Beaufighter proved to be 
so successful and versatile that an attempt was made 
to develop it into a fast day bomber to replace the 
Blenheim, which could not carry the heavier types of 
bombs that were coming into use. This new design 
was produced in 1940 and was named the Beaumont. 
It embodied twin Hercules engines and internal bomb 
stowage, and was to have had a crew of three. In 1941, 
however, the Air Council produced another specifica- 
tion requiring a higher performance and a crew of four. 
To meet these requirements the Bristol Aeroplane 
Company decided to fit the Centaurus engine instead 
of the Hercules, and it was this revised design which, 
in due course, became the Buckingham. 

As will be seen from Figs. 1 and 2, the Buckingham 
is a mid-wing monoplane with twin fins and rudders 
and the main plane swept back. As a day or night 





bomber, it can carry a load of 4,000 Ib., either in a 
single bomb or in smaller units, together with full 
defensive armour and equipment, and a crew of four, 
consisting of a pilot, a radio operator, a mid-upper 
gunner, and a navigator, who is also air bomber. 
With two Bristol Centaurus 18-cylinder air-cooled 
sleeve-valve radial ongues of 2,500 h.p. each, it could 
attain 330 miles an hour at 12,000 ft., and had an 
initial rate of climb of 1,700 ft. per minute. The 
range was 2,200 miles at the optimum cruising speed of 
195 miles an hour at 10,000 ft. altitude, or 1,550 miles 
at 285 miles an hour. The service ceiling is 25,000 ft. 
The main dimensions are: span, 71 ft. 10 in, ; length, 
46 ft. 10 in.; height, with tail down, 17 ft. 7 in.; 
wing area, 708 sq. ft. gross and 654 sq. ft. net; angle 
of incidence, 0 deg.; dihedral angle, inner 0 deg., 
outer 2 deg. 30 min.; tailplane span, 22 ft.; tailplane 
area, including elevators, 143 sq. ft.; tailplane angle 
of incidence, —1 deg. 30 min. The all-up weight is 
37,000 lb., and the standard fuel tank capacity is 
1,066 gallons. The foregoing dimensions relate to the 
(B) Mk. I machine, as illustrated. When hostilities 

» Some of the Buckinghams in service were 
converted for duty with the Transport Command and 
in this form, known as (C) Mk. I, they differ slightly 
in certain particulars. The , turrets and armour 
being removed, the all-up weight is reduced to 34,000 lb., 
the speed is increased to 336 miles an hour at 12,000 ft., 
and the initial rate of climb to 2,000 ft. per minute, 
and the range reaches a maximum of 2,360 miles at 
190 miles an hour. 

The pilot’s cockpit being ahead of the leading edge, 
he has an unobstructed view forward and upward. The 
wind screen has an optically flat front panel through 
which to sight the four fixed rifle-calibre Browning 
guns controlled by the pilot, which are fitted in the 
nose. Four more similar are mounted in the 
dorsal turret, which is of the Bristol Company’s B.12 





Mk. I type, hydraulically operated, and having 360-deg. 


rotation and an elevation and depression of 85 deg. 
There is a clear passage through the turret for the crew 
to move about inside the aircraft. The bomb cell, 
closed by hydraulically-operated doors, is below the 
spars and extends from beneath the pilot’s cockpit to 
the dorsal turret. It can accommodate either one 
4,000-Ib. bomb, two of 2,000 Ib., four of the short-tail 
1,000 lb. type, or six of 500 lb. each. Alternatively, 
180-gallon drop tanks can be carried, either one tank 
with half a bomb-load, or two tanks and no bombs. 
The navigator-air bomber is placed in the rear of the 
fuselage so that he may have a clear downward view. 
His optically-flat aiming panel is provided with a 
de-icing spray and an ‘ebetricalty-triver wiper. The 
bomb sight is mounted behind the panel and at the 
rear of the bomb aimer’s position is a Bristol B.13 
hydraulic tutret, with two rifle-calibre 8, covering 
the field of fire which the tail screens from the mid- 
upper gunner. A hatch in the roof can be jettisoned to 
give an emergency exit, as can the canopy over the 
pilot’s cockpit, and there is also a hinged trap door in 
the floor of the fuselage. 

Structurally, the fuselage consists of three assemblies, 
the front and rear portions being joined at the main 
spar and the stern frame joining the rear fuselage in 
front of the tailplane. It is constructed of channel- 
section frames covered with skin panels stiffened by 
continuous pee ts of beaded-angle section, the whole 
being of light alloy. The skin rivets are countersunk, 
and the fuselage sections are connected by bolts through 
the frames. The main plane is divided into five 
sections; instead of a continuous centre plane, 4 
short wing unit is built into the fuselage and connects 
at the root ends to the inner wings, carrying the engine 
nacelles and the undercarriages. The outer wings 
complete the five sections. The method of construction 
allows an inner wing and its nacelle to be removed 
quickly in the event of major damage, using only the 
trestles, etc., available at most aerodromes. The main 
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Fie. 5. Bristow “ Buckmaster’? ADVANCED TRAINER. 


plane is built round two spars of extruded sections 
joined by sheet webs, connected by ribs of sheet or 
tubular form. The leading edges of the outer wings 
are armoured and have cable-cutter sockets. The 
ailerons are of the Frise type, metal-covered, and the 
hydraulically-operated flaps extend, in three sections 
on each side, from the fuselage to the ailerons, The 
nacelles are built on a framework of electrically-welded 
square steel tubes, the forward half of each nacelle, 
with the fire wall, being detachable. The fairings 
extend behind the trailing edges of the wings. Each 
inner wing contains two fuel tanks and each outer wing, 
one tank, all the tanks being of the non-metallic self- 
sealing Maren, type. They are assembled in the wings 
through de ble panels in the upper wing surface. 
The tail unit is of similar construction to the main 
planes and carries two elevators, two fins and two 
rudders. The elevators and rudders have fabric 
covering on light-alloy frameworks, and the tailplane 
and fins are covered with Alclad sheet. All controls 
are operated by Saunders push-pull rods, and the 
ailerons, rudders and elevators have controllable tabs 
with spring servo action. The flying contro! is con- 
nected directly to the tab, but indirectly through a 
spting to the control surface so that, for light loads on 
the control column or rudder bar, the control surface 
and its tab move together. If, however, a predeter- 





mined load on the control column is exceeded, the 
spring is compressed and the tab alone is moved in 
such a direction that it assists the movement of the 
main control surface. The tabs can be trimmed 
relatively to the control surfaces by screw jacks 
operated from the cockpit. 

Each main undercarriage forms a unit consisting of 
two Lockheed Airdraulic struts on a cast light-alloy 
frame of Lockheed design, the wheel and axle being 
carried on short tubular levers. The method of retrac- 
tion is similar to that of the Beaufighter, but the radius 
rods are welded at their end fittings. The single 
hydraulic jack is attached to the frame of the under- 
carriage and to levers on a torque shaft which also 
carries the top halves of the radius rods, and the under- 
carriage is locked mechanically at each end of its 
travel. The tail wheel retracts forward and is mounted 
on a Turner lever suspension. All the doors for the 
undercarriages and tail wheel are closed mechanically, 
and all three wheels can be lowered by a cartridge- 
firing system if the hydraulic pressure fails. 

The engines, of the Centaurus VII or XI types, are 
mounted as complete power units, each with its bearers 
and cowling, and are attached to the nacelle structure 
at four points. The cowlings are in four hinged opening 
panels and the exhaust pipes are of the rear-swept 
directed type. The Bendix carburettors have single- 


lever controls connected to torque shafts led along the 
front spar to the cockpit. The air intakes and Vokes 
dry filters are mounted on the leading edge outside the 
nacelles, The oil tanks, which have self-sealing cover- 
ings, are situated above the undercarriage bays. 
Engine-driven pumps supply petrol to the carburettors 
at a pressure of 20 lb. per square inch, and are them- 
selves fed from the fuel tanks by an electric Pulsometer 
pump attached to each tank, and delivering at from 
7 lb. to 10 lb. per square inch. The four-bladed fully- 
feathering Rotol propellers, 14 ft. in diameter, have 
wood blades and large spinners with fans mounted on 
the back plates to ensure adequate cooling on the 
ground. The electrical system operates at 24 volts, 
and there is a full equipment of two-way radio, beam 
approach, and intercommunication apparatus. A 
dinghy for the is carried in the port inner 
wing, behind the fuel tank, and there are individual 
inghies for the pilot and crew. 

e Bristol Brigand, shown in Figs. 3 and 4, has 
similar wi undercarriage and tail unit to the 
Buckingham, but the fuselage is smaller in cross- 
section. This aircraft, which is powered by two 
Centaurus 57 engines and carries a crew of three, may 
be armed with a 22-in. torpedo, a pair of 1,000-Ib. 
bombs, or 16 rockets in addition to its equipment of 
four 20-mm. cannon. When used as a long-range 
escort fighter, it carries either a 200-gallon drop tank 
and the rockets, or an additional pair of 90-gallon drop 
tanks under the wings if rockets are not required. The 
crew occupy a central cabin, the navigator and the 
radio operator sitting side by side between the spars 
on the port side, with the chart table and radio equip- 
ment opposite to them on the starboard side. When 
aiming the torpedo or bombs, the navigator changes 
to a central seat on the front spar, behind the pilot, 
who sits in front of the spar in a seat with an armour- 
plated back. There is heavy armour plate in front of 
the instrument panel and the windscreen is of optically- 
flat bullet-proof glass, 2} in. thick. The controls and 
instrument panel are illuminated by ultra-violet light 
against a dim red background, providing maximum 
visibility without dazzle at night; and an auto-pilot 
can be fitted, if necessary, for long sorties. 

Above and behind the rear spar, there is a mounting 
for a 0-5-in. Browning gun, belt-fed from an ammuni- 
tion tank on the port side. To the rear of the frame 
carrying this gun mounting are armour-plated doors 
leading to the rear section of the fuselage; and in the 
forward end of this section are the mountings and 
magazines for the four 20-mm. Hispano cannon, which 
are electrically operated and can be fired all together 
or in pairs, by a button on the control column. Air 
bottles, flares, flame floats, etc., are carried in the 
rear of the fuselage. The torpedo is slung outside the 
fuselage and the four crutches are spring-loaded so 
that they retract into the fuselage when the torpedo 
is released. The two carriers for 1,000-Ib. bombs are 
mounted in tandem below the centre line of the fuse- 
lage and these also have retracting crutches. A torpedo 
camera is enclosed in a fairing under the front fuselage, 
and there is also a cine-camera, operated by the gun 
button. 

The structure of the Brigand is generally similar to 
that of the Buckingham, but bellows-type dive brakes 
are fitted above the trailing edge and on the underside 
of the split flaps ; these are actuated by Venturi valves 
and ducts in the leading edge of the wings. To operate 
the brakes, the valves are closed by hydraulic jacks 
and the ram pressure due to the diving speed builds 
up in the ducts and forces the bellows open. The 
wing tips are of resin-bonded wood, forming a non- 
metallic housing for the radar transmitting antenne. 
Underneath the outer wings are the sockets for bomb 
carriers and for rocket-projectile units, which may be 
either of the rail type (four rockets per wing) or the 
“zero-length ” type (eight rockets per wing). For 
long-range work, a 200-gallon plywood tank may be 
carried in the torpedo sling, and a 90-gallon drop tank 
under each wing. In the event of fire, the six main 
fuel tanks, arranged as in the Buckingham, are auto- 
matically sprayed with methyl-bromide if a flame 
develops. The main undercarri are similar to those 
of the Buckingham, but the tail-wheel mounting is of 
the Messier type and retracts backwards. 

The main dimensions of the Brigand are: span, 
72 ft. 4 in.; length, 46 ft. 5 in.; height, with tail 
down, 16 ft. 4in.; wing area, 718 sq. ft.; tare weight, 
27,500 lb.; all-up weight, 38,200 lb. The tail plane 
is similar to that of the Buckingham. The maximum 
speed at sea level is 323 miles an hour and at 13,700 ft. 
358 miles an hour. The initial rate of climb is 1,500 ft. 
per minute, and the service ceiling is 26,000 ft. With 
the normal fuel supply of 1,060 gallons, the range is 
1,980 miles, which may be increased to 2,770 miles by 
fitting the full equipment of drop tanks. 

The Buckmaster, illustrated in Fig. 5, page 393, is 
claimed to be the world’s first high-powered trainer air- 
craft. Thedimensions are generally similar to thoseofthe 
machines described above, the span being 71 ft. 10in.,the 
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length 46 ft. 5 in., and the height over the rudder 17 ft. 
5in. The all-up weight is 33,700 lb. and the maximum 
8 is 352 miles an hour at 12,000ft. Theinitialrate of 
climb is 2,245 ft. per minute, and the ceiling is 30,000 ft. 
he engines are the Centaurus VII type, driving four- 
bladed fully-feathering Rotol propellers. The cockpit 
has two seats, arranged side by side, and the dual- 
control system extends to the undercarriages, flaps, 
brakes, propellers and throttles, with an overriding 
brake control for the instructor’s use in an emergency. 
There is accommodation for a wireless operator, and 
pe aircraft is equipped for night flying and blind 
ying. 





INSTITUTION ELECTIONS. 


InstiTuTION oF StRucTURAL ENGINEERS. 
Member.—Horace John Barwick, Plympton, Devon. 


Associate Member to Member — Lionel Camp- 
bell, London ; Lewis Edward Kent, Walton-on-Thames, 
Surrey ; Ferdinand Louis Ruggeri, Gibraltar ; Gordon 
Welch, Wembley, Middx. 

Associate Member.—Norman Cockle, Hornchurch, 
Essex; Denis Winfield Cooper, Chaddesden, Derby ; 
John Cuthbert Dixon, Gateshead; David Arthur 
Hopkins, Surbiton, Surrey ; Eric Longbottom, Derby ; 
Sidney Wellesley Lynn, Bedford; Henry Ian Miln- 
thorpe, Ilford, thn Herbert Norman Pring, King’s 
Lynn, Norfolk ; Roy Visuvalingam Perumainar, Edin- 
burgh; J..Visweswara Rao, Madras, South India; 
Robert Saunders, Chester; Jang Bir Singh, Calcutta, 
India; Herbert Samuel Tricker, Birmingham. 

Graduate to Associate Member.—Neil McKechnie 
Serque Barron, High Welwyn, Herts.; Manickam 

jah, Colombo, Ceylon ; Peter Kenneth 
Knight, Romford, Essex ; John Parker, Tipton, Staffs. 


InsTITUTE OF Puysics. 


Associate.—R. S. Badcoe, B.Se., Farnborough; R, 
Bailey, B.Sc., Slough; R..F. Blackwell, A.R.O.Sc., 
B.Sc., Welwyn Garden City; W. Bosley, B.Sc., Man- 
chester; G. Bosomworth, B.Se., London; J. 8. 
Courtney-Pratt, B.Eng., Cambridge ; C. H. Day, B.Sc., 
Oxf ire; ©. F. Dietrich, B.Se., Slough; H. M. 
Dutton, B.Se., R.A.F.; J. W. Fox, B.Sc., London; 
A. Freedman, B.Se., Fairlie; O. L. Goble, B.Sc., 
Australia; W. D. Hart, B.Se., Edinburgh ; G. Harries, 
B.Se., London; M. H. J. Hawkins, B.Se., Swindon ; 
G. W. C. Hirst, B.Se., Australia; H. A. H 
A.R.C.Sc., B.Sc., Footscray, Kent ; T. L. Mack. B.Sc., 
Haslemere, Surrey; I. Maddock, B.Se., Halstead, 
Kent; D. M. Maurice, B.Sc., Great Malvern; G. D. 
Morgan, B.Sc., Great Malvern; S. B. Osborn, B.Sc., 
London ; M. J. Poole, M,A., Cambridge ; W. G. Ridley, 
M.Sec., R.N.V.R.; R. L. Russell, M.Se., Rugby; L. R. 
Shepherd, B.Sc., Cambridge; A. Stott, B.A., Hasle- 
mere; R. E. Stratton, B.Sc., A.M.I.E.E., Christ- 
church; J. R. C. Thomas, B.Sc., Haslemere; T. J. 
Tulley, A.R.C.Se., B.Se., London; E. H. S. van 
Someren, B.Se., Waltham Cross; R. Weil, B.Sc., 
London; J. Wolloch, Dipl. Ing., Cambridge; N. 
Wookey, B.Sc., Aberporth; M. L. Wright, B.Sc., 
R.A.F.V.R.; J. Yarnell, A.R.C.Sc., B.Se., Edgware, 
Middx. 





THE INSTITUTION OF PRODUCTION ENGINEERS.— 
Mr. E. W. Hancock, M.B.E., M.I.P.E., works general 
manager of Messrs. Rubery, Owen and Company, 
Limited, Darlaston, was the guest of the American 
Society of Tool Engineers at their first post-war 
convention, held at Cleveland, Ohio, on April 10. He 
gave an address to the Society on the development and 
progress of the Institution of Production Engineers, with 
which he has been connected for more than 20 years. 





INSTITUTION OF WATER ENGINEERS.—The 5lst 
summer general meeting of thé Institution of Water 
Engineers will be held at the Institution of Civil Engineers, 
Great George-street, London, S.W.1, on Wednesday and 
Thursday, May 1 and 2. The business on the first day, 
commencing at 10 a.m., will include the installation of 
the new President, Mr. Godfrey M. C. Taylor, M.C., 
M.A., M.Inst.C.E., and the delivery of his presidential 
address. The remainder of the morning will be devoted 
to the discussion of a paper by Mr. H. Wallhouse, 
A.M. Inst.C.E., entitled “‘ Genesis of a Pumping Station.” 
Two papers will be discussed at the afternoon session, 
from 2 to 4.30, namely, “The Biology of Ladybower 
Reservoir,” by Mr. R. W. S. Thompson, and the “Leakage 
of a Clay Core-wall,” by Mr. A. W. Bishop, M.A. The 
40th annual dinner will be held at the Connaught Rooms, 
Great Queen-street, W.C.2, on the evening of May 1, 
at 6.30 for7:p.m. Thursday, May 2, will be devoted to 
a visit to the works of the Metropolitan Water Board at 
Hampton, Littleton and Kempton Park. The offices 
of the Institution of Water Engineers are at Parliament 
Mansions, Abbey Orchard-street, Victoria-street, West- 
minster, London, 8.W.1. ' 


BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end ofeach paragraph. 


Lead Pipes.—During the war it became necessary, 
owing to the urgent economies which had to be imposed 
in the use of lead, to modify the weights of pipe specified 
in B.S. No. 602, covering lead pipes for other than 
chemical purposes. The British dards Institution 
have now issued an amendment stating that these war- 
emergency weights, which have been in operation for 
nearly four , have now been cancelled, and the 

ights which were specified in the March, 1939, edition 
of specification are again operative. Copies of the 
amendment slip, reference No. P.D. 426, can be 
obtained gratis on application to the Publications 
Department of the Institution, enclosing a stamped 
addressed envelope. 

Clay Tiles for Flooring.—A new specification, B.S. 
No. 1286-1945, intended to cover the dimensions and 
workmanship of all clay tiles used for flooring, has 
recently been issued. It has been found to be impossible 
to formulate clear definitions of the two classes of 
material known in the trade as “floor tiles” and 
“floor quarries,” but the differences between them 
may be broadly stated as follows. Floor tiles have a 
finer finish and are manufactured with narrower 
dimensional tolerances than quarries. Floor tiles, 
moreover, may be made from fine ceramic substances, 
as well as from ordinary clays, whereas quarries are 
usually made from the latter. The standard sizes for 
square floor quarries are 9 in. by 1} in, thick; 6 in. 
by | in. and § in. thick; and 4 in. by ? in. thick, and 
for rec floor quarries 6 in. by 3 in. by { in. or 
§ in. thick. The standard dimensions for square floor 
tiles are 6 in., 4 in., and 3 in., and for rec tiles 
6 in. by 3 in., 6 in. by 2 in., and 6 in, by 1 in., the 
Oe ie ee being } in. Detailed illustrations 
of a full range of fittings are given, including square- 
edge cove base, round cove skirting and rounded 
edge omgees | for use with floor quarries, and round-edge 
skirting square-edge cove base fittings for floor 
tiles. [Price 2s., included. ] 

Wood Surrounds for Metal Windows.—Another new 
specification, B.S. No. 1285-1945, covers the design, 
dimensions, construction and materials of wood 
surrounds for metal windows conforming with B.S. 
No. 990. It requires that the timber to be used shall 
be in accordance with B.S. No. 1186, covering the 
grading of softwood joinery. The gluing and construc- 
tion of the surrounds and the method of fixing are 
specified. The method of fitting the metal windows 
within the wood surrounds is also indicated. [Price 
28., postage included. } , 





BOOKS RECEIVED. 


Chemical Industries. Twentieth edition. Enlarged and 
revised. Edited by L. Ivanovszky. Leonard Hill 
Limited, 17, Stratford-place, London, W.1. [Price 
15s: in the United Kingdom ; 20s. elsewhere.] 

Western Australia. Report of the Inspection of Machinery 
Branch, Department of Mines, for the Year 1944. The 
Chief Inspector of Machinery, Department of Mines, 
Perth, Western Australia. 

Mechanical World Monographs. No. 20. The Reynolds 
Number: Its Meaning and Significance. By J. JEN- 
NINGS. Emmott and Company Limited, 31, King- 
street West, Manchester. [Price 1s. net.] 

The British Electrical and Allied Industries Research 
Association. Technical Report No, K/T119.. 4 Trial 
Sampling-Survey of Domestic-Supply Conditions. By 
G. E. BARRETT and W. A. PRIDMORE. Offices of the 
Association, 15, Savoy-street, Strand, London, W.C.2. 
[Price 3s. 6d. net.] : 

Building Craft Series. Joinery. By W. B. McKay. 
Longmans, Green and Company, Limited, 43, Albert- 


drive, Wandsworth, London, S.W.19. [Price 7s. 6d. 
net.] 
Monographs on Electrical Engineering. Volume XII. 


Electric Discharge Lamps. By PROFESSOR H. Corron. 
Chapman and Hall, Limited, 37, Essex-street, Strand, 
London, W.C.2. [Price 36g. net.] 

An Outline of Railway Traffic Operation. By T. F. 
CAMERON. The Railway Publishing Company, 
Limited, 33, Tothill-street, Westminster, London, 
S.W.1. [Price 12s.] 

The Institution of Automobile Engineers. The Post-War 
Development of Road Motor Transport. Section I. 


Roads. By H. E. Atpineton. Section II. Progress 
of Motor Vehicle Design and Construction. By Mayor 
E. Guy Beaumont. Section III. Traffic. By J. 8. 


NIcHoLL. The Secretary, The Institution of Auto- 
mobile Engineers, 12, Hobart-place, Westminster, 
London, 8.W.1. [Price 2s., post free to Members; 





2s. 9d., post free to others.] 
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PERSONAL. 
Mr. BE. C. HOLROYDE has been elected vice-chairman 
of Messrs. Crompton Parkinson Limited, Electra House 


Victoria-embankment, London, W.C.2. Mr. Holroyde 
has been associated with the company’s interests ve 
many years and is at present chairman of the British 
Electrical and Allied Manufacturers’ Association. 

MR. FRANK AYTON, M.I.E.E., M.1.P.E., who has been 
for nearly 25 years joint managing and works dir-ctor of 
Messrs. Ransomes, Sims and Jefferies, Limited, Orwey 
Works, Ipswich, is retiring. Mr. Ayton, who is in his 
74th year, is to continue to serve as a director for a time, 
His successor as works direotor is Mr. H. H. Dawson, 


Mr. W. H. DENHOLM, M.B.E., M.I.Mech.E., has been 
appointed chief technical assistant under the Contr} 
Commission for Germany. Mr. J. D. YORK, M.I.Mech.E., 
has been appointed deputy controller of the transport 
division of the Commission. 

MESSRS. RICHARDSONS, WESTGARTH AND Company, 
LimITreD, Northumberland Engine Works, Wallsend-on- 
Tyne, announce that Mr. GEORGE M. SMIBERT has been 
appointed a director of the company and will be domiciled 
at their works in Wallsend. 

THE Hon. ALEXANDER C. GEDDEs, O.B.E., M.C., 
A.R.S.M., B.Sc., has been appointed to the boards of 
the Brush Electrical Engineering Company, Limited; 
Messrs. Petters Limited; and Oil Engines (Coventry), 
Limited. 


Mr. C. L. Forses, B.Sc., A.R.T.C., M.I.Mech.E.., is 
now a director of Messrs. Greenwood and Batley, Limited, 
Leeds. 

MR. D. N. Grirriras, B.Sc. (Eng.) (Lond.), 
M.1.Mech.E., has retired from his position as Principal 
of the Wandsworth Technical Institute, High-street, Lon- 
don, S.W.18, after 25 years’ service. 


Mr. R. A. Morris, M.Eng., M.Sc., A.M.I.Mech.E., has 
been appointed head of the Engineering Department at 
the Municipal College, Portsmouth. 


Dr. A. C. WatsHaw, M.Sc. (Eng.), D.1.O., A.C.G.L, 
A.M.1L.Mech.E., has been appointed H.M. Inspector with 
the Ministry of Education, technical branch. He is 
attached to the Midland Division. 


Mr. T. D. Statrery has been appointed general traffic 
manager, Associated British and Irish Railways, Incor- 
porated, New York. Mr. Slattery, hitherto, has been 
temporarily in charge of the British Railways’ New York 
office. 


MEssRS. PICKERINGS LIMITED, Globe Elevator Works, 
Stockton-on-Tees, inform us that, as from May 15, they 
are opening their own offices in Glasgow, at 131, West 
Regent-street. (Telephone: Douglas 4940.) 


MESsRs. AVELING-BARFORD, LIMITED, Grantham, have 
been allotted by the Board of Trade a portion of the 
Scotswood Works, Newcastle-upon-Tyne, of Messrs. 
Vickers-Armstrongs Limited, this having become avail- 
able through the completion of war contracts. Two new 
subsidiary companies have been formed, BARFORD DEVE- 
LOPMENTS, LIMITED, under the management of MR. 0. S. 
PENN, and BARFORD (AGRICULTURAL) LIMITED, particu- 
lars of which were-given on page 250, ante. Mr. C. M. 
Wrtcock ffas been made chief engineer at Grantham in 
place of Mr. O. S. PENN. Mr. C. J. Ritcn1e has been 
appointed general sales manager; MR. W. T. BRANSON, 
home sales manager, and Mr. T. W. STANIER, export 
sales manager. Mr. C. G. MILLER is now London mana- 
ger, in succession to Mr. W. H. Pocock, who is due to 
retire shortly. A London office is being reopened at 31, 
Sloane-street, S.W.1. 


Messrs. Boorn, MACDONALD AND COMPANY, LIMITED, 
Christchurch, Cil., New Zealand, have been appointed 
sole agents, in New Zealand, for the products, comprising 
mining, quarrying, civil-engineering and other pneumatic 
plant, of Messrs. HoLMaN BrorHers, Limirep, Cam- 
borne, Cornwall. 


On May 6, THE GENERAL ACCESSORIES COMPANY, 
Luarep, will transfer their sales offices at Bristol and 
Leatherhead to a central organisation at 21, Bruton- 
street, London, W.1. (Telephone: MAYfair 5543; 
Telegrams: ‘‘ Tegenacco Wesdo London.”) This office 
will be under the supervision of Mr. F. C. FUKE, 
A.M.1.E.E., a director of the company. 


Mr. C. Ryan, who was until January a director of the 
Builders Copper Tube Company, Limited, has now com- 
menced business on his own account as a distributor of 
copper and brass tubes, fittings and apparatus for the 
building and engineering trades, under the title of 
Messrs. C. RYAN AND COMPANY, 53-73, Central-street, 
London, E.C.1. 





Britisu Lirts AND ESCALATORS FOR CANADA: ERRA- 
TUM.—We regret that in a paragraph which appeared 
ander the above heading in our issue of April 19, page 366, 
the address of Messrs. J. and E. Hall, Limited, was given 





incorrectly. It is, of course, Dartford Ironworks, Kent. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


scottish Steq.—Production is now at a high level, 
the weekly average output being near the 38,000-ton to 
39,000-ton mark, which compares with a weekly average 
for the whole of last year of 33,600 tons. More coal is 
now available, but labour shortages are still affecting 
some units and plants. The demand is intense for all 
classes of steel products. The delivery indication for 
plates is three months, and for sections six to eight weeks, 
while for sheets six months is the period required to 
secure delivery unless special priority is attached to the 
order. Housing sheets come under this latter category, 
waiting time in this case being cut down to about two 
months. Tubemakers report increasing demand for 
large and small diameter tubes for home and export 
business, and some of the older tubemaking units are 
being brought into production to relieve the pressure as 
much as possible. 


Scottish Coal.—Supplies are adequate for current use, 
but there is @ very small margin for restocking require- 
ments. This is partly due to stoppages and strikes, but 
mainly to the d ds of all cl of consumers to 
increase their suppies following a period of great shortage. 
Following the closing of two Lanarkshire collieries, 
Fauldhouse and Gateside, three other pits, Priory. 
Calderhead and Southfield, have received final warnings 
from the Ministry. It is stated that the closings* will 
ultimately increase the over-all output, the transferred 
men now being given the opportunity to do a fair day’s 
work in comparatively peaceful conditions. The Control 
is working out the new arrangements for the summer 
months, and it is stated that the prospect is not very 
bright as regards stock replenishment. There is appa- 
rently considerable doubt in official quarters whether 
the target stock tonnage will be reached by the end of 
October. While concern has been expressed over the 
attitude of a section of the miners towards attendance 
and output, current returns show a marked improve- 
meat compared with this time last year; the support 
coming from the union area executive is likely to 
strengthen the efforts of the Ministry in improving the 
fuel position at large. 

Scottish Shipbuilding.—The Clyde is still handicapped 
by strikes, but there is no lack of work. During last 
month, nin§ merchant vessels were launched, totalling 
46,592 tons gross, making a total of 74,015 tons for the 
first quarter. Attention has been drawn to the meagre 
share of overseas trade passiag through West of Scotland 
ports compared with other districts. In January, only 
130 vessels arrived with cargo, against 657 and 542 
vessels turned round in the Mersey and the Thames, 
respectively. The comparison with other English and 
Welsh ports and harbours is almost equally unfavourable. 
Statistics show that between 1910 and 1939 there was 
a steady decline of over 30 per cent. in the volume of 
overseas trade handled in the West of Scotland. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—After showing a steady im- 
provement throughout February and Mar¢éh, the coal 
output in South Wales,in recent weeks, has shown a 
decline due to a number of small stoppages and mecha- 
nical and other troubles at the collieries. Manpower in 
the industry during the past three months has increased 
by nearly 1,000. Mr. Howell Owen, the Regional 
Controller of the Ministry of Fuel and Power, reported 
these facts to a mecting of the Regional Coal Board 
last week. Reporting on absenteeism, he was able 
to record a decline in the coalfield as compared with 
a month ago, but ic was still heavier than it was a year 
ago. Two-thirds of the absenteeism among coal-face 
miners was caused by men losing one shift a week. 
Mondays and Saturdays were still the worst and men 
under 30 the principal offenders. Absenteeism in South 
Wales, however, was lower than the average for the 
country as a whole. There was an active demand for 
all but the very poorest grades on the Welsh steam-coal 
market last week. As, however, producers were still 
finding difficulty in maintaining deliveries to inland 
consumers under standing contracts, the amount of 
new business that could be entertained was severely 
restricted, while most collieries had sufficient orders in 
hand to ensure the maint e of p it conditions 
for some little while ahead. Consequently, shippers 
had only the very low grades to offer foreign consumers. 
Steady deliveries were being made of anthracite duffs to 
France, Belgium and Denmark. 


Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states that, 
last week, business in tin-plate was unchanged. The 
demand has been such that makers are now weil booked 
wich orders for a number of weeks. The demand forsteel 
sheets continues strong and as makers are heavily com- 


mitted they are unable to cope with the orders’ offered 
them 
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NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednebday. 

General Situation. —Although the threat of nationalisa- 
tion of the iron and steel industries largely absorbs 
attention, the home and export demand for nearly all 
descriptions of materia] continues considerably in excess 
of supplies. Any material addition to the present heavy 
tonnage outputs is, however, impossible until larger 

quantities of fuel are obtainable and conditions enable 
further improvement in the imports of high-grade foreign 
iron ores. The pig-iron produced is passing promptly 
into use and many foundries are pressing for larger allo- 
cations. Large quantities of heavy scrap are required to 
maintain operations at the foundries and steelworks. 

Foundry and Basic Iron.—The intermittent make of 
ordinary foundry pig contributes little to the large and 
increasing requirements of consumers of high-phosphor- 
ous iron, and North-East Coast makers of light castings 
are largely dependent on supplies of Midland brands, 
deliveries of which are steadily maintained on a satis- 
factory scale. The output of basic iron is retained for 
use at the producer’s adjacent steel furnaces and barely 
keeps pace with the increasing requirements of the local 
plants. 

Hematite, Low-Phosphorus and Refined Iron.—Mer- 
chants are still making unsuccessful efforts to obtain 
licences to export substantial quantities of East Coast 
hematite. Hematite makers, however, are able to cover 
the essential home requirements. Outputs of low- and 
medium-phosphorus grades of iron are readily taken up 
by the engineering foundries. Makers of refined iron 
are dealing satisfactorily with the demand for home 
purposes and providing occasional small parcels for 
export. 

Manufactured Iron and Steel.—The available tonnage 
of semi-finished iron is sufficient for requirements, but the 
heavy make of steel semies, supplemented by supplies of 
imported commodities, is much below the heavy demands 
of the re-rollers. Further imports of Canadian and Aus- 
tralian billets and sheet bars are eagerly awaited. 
Finishéd-iron manufacturers are turning out increasing 
tonnages and have large orders. The production of 
finished steel is now equal to the peak figures of the war 
period and this year’s total outpit may be the highest 
on record. Steel sheets are in enormous demand and 
export prices are substantially higher than the maximum 
figures for home purposes, but only trifling quantities are 
going overseas, as makers are giving priority to sheets 
for steel houses. The home demands for plates, sections, 
rails, railway chairs, points and crossings, pit props, and 
colliery arches and roofings are also on an embarrassingly 
heavy scale. 

Scrap.—The scrap market is active and consignments 
from the Continent are providing a welcome addition to 
local supplies. The demand is greatest for good heavy 
steel and cast-iron scrap. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday- 

Iron and Steel—Orders for acid carbon steels are 
numerous but the works associated with armaments 
production are quiet. A steady and moderately-good 
demand for basic steels is experienced and there is a 
growing demand for the improved qualities evolved 

during the war. High-speed and other tool steels are 
in improving reguest, and there is an active demand 
for stainless steels. Further supplies of files, hacksaw 
blades and frames, cold chisels, cutters and drills, reamers 
and spanners, are available, but production has not yet 
caught up with demand in the case of pliers and nippers, 
vices and wrenches and wire gauges. 

South Yorkshire Coal Trade.—As is usual, production 
increased to a gratifying extent before the Easter Holi- 
days, and it is hoped that the improvemtnt will continue ; 
industrial users have been able to replenish their reserves. 
Best hards have been in strong demand for the railways. 
Gas coal is in slightly better supply but the: demand is 
undiminished. Coking coal deliveries are restricted, but 
supplies are just sufficient to keep the coke-works in 
operation on a moderate scale. Steps have been taken 
to improve the production of outcrop coal. 





RoyYAL AERONAUTICAL SocreTy.—The Branch Prize 
of 20 guineas, awarded annually by the Council of the 
Royal Aeronautical Society for the best paper read 
before a branch, has been won, for 1945, by Mr. N. A. 
White. The award is in respect of the paper on “ The 
Future Development of Aircraft for Civil Aviation,” 
read by Mr. White before the Luton Branch. Mr, O. R. 
Ballard has been awarded the Usborne Prize for 1945 
for his paper “‘ The Cooling of High-Powered Aero 
Engines.” This prize is offered annually for the best 
paper by a student on a subject connected with aero 
engines. The value is 5 guineas. 


NOTICES OF MEETINGS. 


Ir is requested that are for insertion in this 


‘} column shall reach the Editor not later than Tuesday 


morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Graduates’ Section : Saturday, April 27, 2.30 p.m., 
Engineers’ Club, Manchester. Annual Meeting. “ Vi- 
bration Problems,” by Mr. A. W. J. Chisholm. North- 
Western Administration and Production Group : Thursday 
May 2, 6.45 p.m., Engineers’ Club, Manchester. “ Use of 
Aluminium Gravity Die Casting,” by Mr. J. J. Mills. 
Applied Mechanics Group: Friday, May 3, 5.30 p.m., 
Storey’s-gate, St. James’s Park, S.W.1. Discussion op 
“ Design of Flanged Joints,” to be opened by Mr. S. 
Labrow. London Graduates’ Section: Saturday, Ma) 4, 
3.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
“ Surface Finish and Production,” by Mr. H. J. Weighall. 


INSTITUTION. OF ELECTRICAL ENGINEERS.—North 
Midland Students’ Section : Saturday, April 27, 2.30 p.m., 
Electricity Showrooms, Market-street, Huddersfield. 
**Medium Range Induction Motors,” by Mr. R. Spence. 
Institution: Monday, April 29, 5.30 p.m., Victoria- 
embankment, W.C.2. Discussion on “ Earthing for 
Low-Voltage Heavy-Current Installations,’ to be 
opened by Mr. H.W. Swann. North-Western Transmission 
Group * Tuesday, April 30, 6 p.m., Engineers’ Club, 
Manchester. ‘‘ Protective Systems for Rural Distri- 
bution,” by (i) Mr. D. C, Field and (ii) Messrs. R. W. 
Steel and A. W. Allwood. “ Protective Systems for 
Supply Networks,” by Mr. O. Howarth. “ Auto- 
Selective Isolation of Earth Faults on a Network 
Protected by Petersen Coils,” by Mr. K. I. Brown. 
South Midland Radio Group: Tuesday, April 30, 6 p.m., 
James Watt Institute, Birmingham. “ Frequency 
Modulation,” by Dr. K. R. Sturley. North Midland 
Installations Group: Tuesday, April 30, 6 p.m., Electri- 
city Department, Whitehall-road, Leeds. Inaugural 
Meeting. Film Display. Radio Section: Wednesday, 
May 1, 5.30 p.m., Victorin-embankment, W.C.2. Short 
papers on “ Radar Navigation.” Installations Section: 
Thursday, May 2, 5.30 p.m., Victoria-embankment, 
W.C.2. “‘ Arc-Welding Generators,” by Messrs. J. C., 
J. W. and W. I. Macfarlane. 


NorTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Students’ Section: Satur- 
day, April 27, 2.30 p.m., Neville Hall, Newcastle-upon- 
Tyne. Discussion on “ Pressure Ventilation Surveying,” 
opened by Mr. Richard Hall. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Newcastle 
Branch: Saturday, April 27, 6 p.m., Neville Hall, 
Newcastle-upon-Tyne. Annual Meeting. W.R. of 
Yorkshire Branch: (Saturday, April 27, 6.30 p.m., 
Technical College, Bradford. Annual Meeting. 


INSTITUTE OF FUEL.—Tuesday, April 30, 10 a.m. and 
2.30 p.m. Geological Society, Burlington House, W.1. 
Conference on “‘ Industrial Waste-Heat Recovery.” For 
programme, see page 342, anfe. Midland Section: Wed- 
nesday, May 1, 2.30 p.m., James Watt Institute, Birming- 
ham. “ Refractories,” by Dr. J. W. Rees. North-Western 
Section: Thursday, May 2, 2.30 p.m., Radiant House, 
Bold-street, Liverpool. “Inefficiency,” by Mr. Oliver Lyle. 


INSTITUTION OF CrvIL ENGINEERS.—Tuesday, April 30, 
5.30 p.m., Great George-street,38.W.1. Ordinary Meeting. 
North-Western Association: Wednesday, May 1, Engineers’ 
Club, Manchester. 6 p.m., Students’ Meeting. 6.15 p.m., 
Annual Meeting. 6.45 p.m., “ Menai Bridge Recon- 
struction,” by Mr. F. de Bass. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, April 30, 
5.30 p.m., 85, The Minories, E.C.3. ‘“‘ Steam Turbine 
Lubrication,”’ by Messrs. S. J. M. Auld and C. Lawrie. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
April 30, 6.30 p.m., 198, West-street, Sheffield. ‘‘ British 
Aircraft Gas Turbines,” by Dr. H. Roxbee Cox. 


RoyaL PHoToGrRaPHic SocieTy.—Tuesday, April 30, 
6 p.m., 16, Princes-gate, S.W.7. ‘‘ New Optical Glasses 
and Their Possible Influence on Photographic Lens 
Design,” by Mr. H. W. Lee. 


TRON AND STEEL INSTITUTE.—Wednesday, May 1, 
9.45 a.m. and 2.30 p.m., and Thursday, May 2, 9 a.m., 
4, Grosvenor-gardens, S.W.1. Annual Meeting. For 
programme, see page 318, ante. 

RoyaL SocreTy or ARTS.—Wednesday, May 1, 
1.45 p.m., John Adam-street, W.C.2. ‘“‘ Jet Propulsion,” 
by Major F. B. Halford. Thursday, May 2, 2.30 p.m., 
“Hydro-Electric Development in India,” by Mr. F. Lydall. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wedres- 
day, May 1, 5.30 p.m., Institution of Mechanical Engin- 
eers, Storey’s-gate, S.W.1. ‘“‘Coal and Its Carriage 
on British Railways,” by Mr. H. Kelway-Bamber. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, May 3, 
6.30 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. Stevens Memorial Lecture. “‘ Processes of 
Destructive Hydrogenation,” by Dr. R. H. Holroyd. 
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THE GOVERNMENT AND 
THE STEEL INDUSTRY. 


Tue Government’s contribution to the Easter 
relaxation of the British iron and steel industry, 
made by the Minister of Supply (Mr. John Wilmot) 
in the House of Commons on April 17, is more than 
a little difficult to discuss in measured terms. 
In fact, as Easter eggs go, it lacks even the dubious 
merits of that other egg which was the subject of the 
curate’s immortal commentary; and the manner 
of its presentation ignored entirely the traditional 
advice that “‘the best way to tell a bad egg ”’ is to 
“break it gently.” Mr. Wilmot did not break it 
gently, but flung it practically without warning to 
the House, where it may almost be said to have 
detonated. Rumours there had been in plenty 
regarding the possibility of a statement on the 
subject before the House rose for the Easter recess 
and, when the prospect of a statement was known 
to be @ certainty, regarding its probable terms; 
but it would seem that the actual nature of the 
statement as made came as a complete surprise to 
most of the Members. 

The Minister’s statement was so short that, as a 
matter of record, it may be quoted virtually in full. 
The House would remember, he said, that on 
November 19, 1945, in announcing the Government’s 
plans for the socialisation of industries, the Lord 
President of the Council stated that the Coalition 
Government had invited the iron and steel industry 
to submit a report on the improvements required 
to put the industry on an efficient operating basis, 
and that His Majesty’s Government proposed to 
await this report before taking final decisions on 
the future organisation of the industry. A report 
prepared by the British Iron and Steel Federation 
had been received and was being considered. It 
set out plans for the development and modernisation 
of the industry over the next five to seven years, 
at an estimated cost of 168,000,000/. Proposals 
were also made to effect a certain rationalisation of 
production in order to achieve maximum plant 
efficiency. Reports had been received also from 
the Joint Iron Council, dealing with the foundry 
iron and iron-foundry sides of the industry. The 
Government welcomed these reports as an important 
contribution to the planned development of this 
basic industry. 





After full consideration, Mr. Wilmot continued, 
the Government had reached the conclusion that the 
position of the industry and its importance in the 
national economy necessitated “a large measure of 
public , ownership,” and that legislation for this 
purpose should be prepared. Meanwhile, immediate 
discussion would take place to ensure that urgent 
modernisation and development schemes were 
carried ‘through without delay. “The Govern- 
ment,’ he went on, “are anxious to secure the 
utmost co-operation of both managements and 
workers during the period which will be necessary 
for the preparation and putting into effect of the 
scheme of public ownership. For this period, I 
propose to establish a Control Board. This Board 
will replace the existing Iron and Steel Control, 
and will be responsible to me for the general control 
and supervision of the industry. The Board will 
pay special attention, in consultation with the 
industry, to facilitating the early execution of the 
urgent development schemes. The Board will also 
act as my advisers on questions arising in the pre- 
paration of the scheme of nationalisation, including 
the definition of the sections of the industry to be 
taken into public ownership.” 

Mr. Winston Churchill, as Leader of the Oppo- 
sition, immediately fastened on the essential weak- 
ness of the Government announcement; namely, 
its clear indication that the decision to nationalise 
had been taken before any settled plan had been 
formulated for putting the intention into effect. 
The confession in the Minister’s concluding sentence, 
that it would be for the Control Board to define 
those sections of the industry which were to be 
taken into public ownership, was in itself as obvious 
@ proof as could be desired that the decision to 
nationalise had been taken with no sure knowledge 
of the structure of the industry and the ramifica- 
tions of its connections. Since his appointment, 
the Minister has addressed a number of gatherings 
of the representatives of typical éngineering trades, 
and has never given the impression that he felt 
himself on sure ground in doing so; always it has 
seemed that he was “saying his piece” with a 
feeling at the back of his mind that he was dealing 
in technical matters beyond his understanding. It 
is rather much to expect that every Minister con- 
cerned, ex officio, with highly specialised trades and 
industries should himself know as much about them 
as those who have spent a lifetime in acquiring such 
knowledge, but it is doubtful if any Minister or any 
Cabinet in the history of British Parliamentary 
government has taken so drastic a decision without, 
apparently, considering even superficially what it 
might involve. For a Government, however abys- 
mally ignorant of a particular industry, to declare 
the intention to examine the desirability or other- 
wise of nationalisirig it, would be reasonable enough 
and well within the functions of a Government as 
commonly understood; but to decide first and 
seek for justification afterwards seems the very 
negation of the judgment which a Government, by 
virtue of its existence, is tacitly assumed to possess 
and exercise. 

It was remarked not long ago, by a speaker of 
wide industrial experience, that nationalisation 
has never yet been discussed in Parliament solely 
on its merits. That is patently true, but it would 
be practicable enough to put forward a fairly 
convincing case for many possible applications of 
nationalisation. In many such cases, the principle 
of nationalisation is unexceptionable ; the sole valid 
reason for objecting to it is the fear, based on 
experience elsewhere, that it would not work 
efficiently in practice. This applies particularly to 
public services of the kind which are now recognised 
as essential to modern civilisation, such as the provi- 
sion of gas, water and electricity supplies, the con- 
struction and maintenance of trunk roads and 
possibly of railways, and of means of communication, 
such as posts and telegraphs. In theory, the public 
control of such facilities is ideal, even in time of 
peace, and may well be essential in time of war ; 
if in practice it has proved to fall short of the ideal 
in countries where it has been put to the test, the 
reason is invariably to be found in human weak- 
nesses which, with greater experience and in other 
circumstances, there may be some hope of correcting. 

It is difficult to see, however, how any such 
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arguments can be applied ‘to the steel industry by 
anyone who can claim first-hand knowledge of 
either steel or industry. The author of this extra- 
ordinary scheme—for it is a fairly safe presumption 
that it germinated first in the mind of one man and 
did not occur simultaneously and independently to 
each member of the Cabinet or of the Party execu- 
tive—appears to have much in common with Words- 
worth’s Peter Bell: ‘‘ A primrose by a river’s brim, 
A yellow primrose was to him, And it was nothing 
more’; it can only be supposed that steel is being 
regarded in much the same way, as a product which 
is elemental in its simplicity and uniformity. There 
are still persons of some authority who appear to 
entertain a similar opinion about coal; hence some 
of the present difficulties in maintaining adequate 
supplies of gas and electricity, and in running boiler 
plants on fuels for which they were not designed. 
It will be a poor look-out for the steel industry if it 
is to be run on any such lines, for its products will have 
fierce and increasing competition toface inthe markets 
of the world, not excluding those of the Empire. 

The importance of these overseas markets, and 
the narrow margins by which many of them must be 
gained and held, form one of the strongest reasons 
for looking askance at this highly questionable 
manifestation of Government policy,. for the finely- 
drawn and sensitive structure of competitive com- 
merce depends on steel, so far as this country is 
concerned, to an extent that have been 
realised if, as the Minister admitted, the full implica- 
tions of that policy had not been studied when the 
decision was taken to enforce it. The future pros- 
perity of scores of industries may be affected by 
the eventual line of demarcation between public 
ownership and private enterprise, and the facilities 
afforded by public ownership for cloaking the real 
cost of ‘the product by saddling it with charges 
arising elsewhere threaten to constitute a handicap 
of ominous potentialities.- Where is the line to be 
drawn? In the iron industry, is it to stop at the 
marketing of foundry pig, or is it to include cast- 
ings? In the steel industry, will it be considered 
enough to apply the “certain measure of public 
ownership ” only up to the bloom, or to the billet ? 
Or will it extend to embrace the plants of the re- 
rollers—and if so, why not also to the rod, wire and 
tube mills? If it is to include all the multitude of 
special alloy steels, will the alloying elements also 
be brought under public control, or will it be re- 
garded as not incompatible with the basic principle 
of nationalisation that the publicly-owned alloy- 
steel plants should still depend on private enterprise 
to keep them supplied with these essential ingredi- 
ents? There is no end to the questions that must 
arise ; and no sign of a beginning to the answers. 

That the industry and its plant stands in need of 
a thorough overhaul and rejuvenation after six 
years of war is only natural and is freely admitted. 
More than a year ago, plans were before the Federa- 
tion for the re-equipment of the industry at a cost 
of 120,000,0001., The difference between this 
and the 168,000,000/. mentioned by Mr. Wilmot is 
probably accounted for, to a great extent, by the 
process of inflation by repeated wage increases and 
resulting higher working costs. If there is no check 
to this general tendency, the final bill for the recon- 
struction of the industry may well be 200,000,0001. ; 
a burden which, it is safe to say, can only be sup- 
ported if the reconstructed plants are kept running 
steadily at somewhere near their optimum loading. 
To do this presupposes an equally steady market 
for at least a million tons a month, and it will be 
difficult in the extreme to maintain that level in the 
face of overseas competition, once the immediate 
post-war demand has been met, unless the national- 
ised industry can be operated at a very much 
higher commercial efficiency than any Government- 
controlled undertaking is likely to achieve, on the 
basis of past form. It is to be hoped that the 
thousands of British industrialists whose continu- 
ance in business depends on reliable, plentiful, suit- 
able and cheap steel may not have cause to wonder 
whether the author of this precious plan has not 
an even closer affinity than we have suggested with 
the unlamented Peter Bell; for, it may be recalled, 

‘* Full twenty times was Peter feared. For once that 
Peter was respected,” and national prosperity is 


_ THE DOMESTIC LOAD. 


A REMARKABLE redistribution of national income 
took place between the years 1938 and 1945. In 
that period, the number of individuals whose net 
income ranged between 150/. and 2501. a year 
increased from 4,500,000 to 7,400,000; the corre- 
sponding figures for net incomes between 2501. and 
5001. were 1,820,000 and 5,050,000. At the other 
end of the scale, the number with net incomes over 
4,0001. decreased from 19,000 to 950. This drastic 
redistribution in spending power has many social 
implications. In broad terms, its effect is a rise 
in the standard of living of a considerable proportion 
of the members of the lower-income groups, which, 
in practice, means, among other things, a rise in the 
standard of household amenities. This aspect of 
the matter is of direct importance to many engineer- 
ing industries. At the present time, much inter- 
est is being taken in the question of the equipment 
of houses and flats, and although many of the more 
enthusiastic advocates who discuss programmes of 
development appear to ignore the economic factor 
and to suppose that plant and appliances are to be 
supplied at the public expense, this somewhat 
unbalanced exuberance does not alter the fact that 
a large potential market is now awaiting exploita- 
tion. Income distribution is tending towards a 
stage at which most of those who desire the additional 
comfort and convenience provided by modern 
household equipment will be able to pay for the 
necessary material themselves. 

The heating, lighting, cooking, and power loads 
which are provided by domestic demand are of 
interest to the solid-fuel, the gas and the electricity- 
supply industries, but the nature of the load factor 
which has to be met is a matter of very different 
concern to the three types of supplier. The form 
of the domestic load-factor curve does not concern 
the vendors of solid fuel, apart from the fact that 
they must pay regard to seasonal variation, and 
this can be dealt with without difficulty in normal 
times, as the product with which they are concerned 
can be stored indefinitely. The activities of the gas 
industry are not quite so free from control by the 


it may be. 


equipped 


and the extent of its influence will 


heating factors. 





not to be built up on that kind of foundation. 





incidence of the domestic demand and regard has 
to be paid to the heavy cooking load which makes 
its appearance about midday on Sundays; but 
in general terms, the shape of the daily load curve 
is no concern of the gas supplier, who is not likely 
to be perturbed by the relation between the water- 
heating and space-heating demands, no matter what 


The electricity-supply industry is in a very h 
different situation and if, for instance, the mains 
of an undertaker connect to a housing estate 
throughout for electric cooking, the extent 
to which, and the time at which, the appliances 
concerned are used are matters of direct interest 
and importance. In many areas, the domestic 
load forms a very important part of the total load, 
ly increase. 
As the cost of meeting any particular load demand 
depends on the time of the day in which it falls, 
information about the form of the load factor of 
the various types of domestic appliance is of import- 
ance in the framing of tariffs, as well as in the 
determination of the probable peak load which 
they will provide. The analysis of the load curves 
of an electricity-supply undertaking in such a way 
that the domestic load may be separated out from 
the industrial load is a complicated and difficult 
matter and, when this stage has been reached, 
study of the nature of the domestic demand further 
requires the separation of the lighting, cooking and 


Much work has been done on this problem by the 
British Electrical and Allied Industries Research 
Association, and a general account of the method of 
load analysis which has been developed was given 
by Mr. P. Schiller, who is a member of the staff 
of the Association, in a paper read before the 
Institution of Electrical Engineers in March, 1944, 
on which we commented on page 292 of our issue of 
April 14 of that year. The Research Association } 
has published various reports dealing with aspects 
of the whole problem and has now added to these 
by a study which is particularly concerned with the 
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load characteristics of cooking appliances, wash. 
boilers and water heaters.* ‘The study with which 
the report is concerned was based, on records 
obtained from housing estates uniformly equipped 
with appliances which make a fairly heavy demand 
but can be used by undertakings supplying a more 
varied clientele. 

The procedure adopted was to ask several hundred 
supply undertakings to furnish information about 
uniformly-equipped housing estates or blocks of 
flats. What appeared suitable examples were then 
selected, and requests were made for records of the 
demands of the estates or flats. It is stated that 
the information furnished was not always satisfac. 
tory, as in many cases the records were obtained 
from moving-iron type instruments not reliable at 
the lower end of the scale. In some cases also, the 
information furnished covered only single weeks 
although the ideal procedure would have been to 
leave the recording instruments in circuit for a year, 
In spite of these disabilities, it has been possible to 
construct curves illustrating the characteristic de. 
mand of the heavier-current types of domestic 
appliance. In connection with their general applica- 
tion, it is pointed out that the data were obtained 
in war-time and that unusually high incomes, over. 
crowding, coal and other incidental condi- 
tions may invalidate the relation of the returns to 
more normal times. 

The main feature of the report is a series of load 
curves for various estates. They relate the time of 
day to “after-diversity demand.” This term 
expresses the collective kilowatt demand as an 
average per consumer. Some consumption figures ° 
are given, but the report is mainly concerned with 
the magnitude of the demand. It is proposed to 
deal with the kilowatt-hour consumption of the 
appliances concerned in a later report. No claim is 
made that the study is comprehensive, but the 
curves supplied should provide useful guidance to 
supply engineers in estimating the probable load, 
and its incidence, in connection with the many new 
housing estates which are to be developed. A study 
of the full report is necessary for its proper utilisation, 
but reference to some selected samples of the curves 
presented may be given in explanation of its nature. 

Curves are given relating to two estates equipped 
with electric wash-boilers, but no other heavy-con- 
consumptidn electrical appliance. As might have 
been expected, both show a maximum after-diversity 
demand (A.D.D.) on Mondays. The maximum 
A.D.D. on the Burnmoor Estate, Chester-le-Street, 
was 0-33 kW, but on the Brackley Estate, Walkden, 
Lancashire, it was 0-4 kW. These are both council 
ousing estates and in both cases the average 
A.D.D. was about 0-1 kW. The Sunday loads 
were very low on both estates, in marked contrast 
with those on which cookers are fitted in addition to 
wash-boilers. On the Sutton Trust Estate, Brad- 
ford, the maximum week-day summer A.D.D. was 
about 0-88 kW, but the Sunday figure was 1-13 kW. 
The Speke Estate, Liverpool, which consists mainly 
of houses in terraces, the difference was considerably 
greater, a winter A.D.D. of 0-76 kW on weekdays, 
rising to 1-48 on Sundays. Higher figures, but of 
about the same relative values, were shown by the 
Whitehawk Estate, Brighton, where the winter 
week-day maximum demand was 0-85 kW and the 
Sunday demand 2-5 kW. On a cold day the week- 
day figure rose to 1-17. 

In view of the interest taken by many local coun- 
cils, which are also electricity-supply undertakers, 
in the question of allelectric housing estates, the 
curves relating to the all-electric flats at Parrs 
Wood Court, Manchester, and the all-electric bunga- 
lows at Molefield Estate, Aylesbury, are of consider- 
able importance. In the latter case, a December 
Sunday showed an A.D.D. demand of 4-25 kW, 
as compared with one of 2-65 kW on an equally cold 
Tuesday. The Manchester curves do not exhibit so 
marked a contrast between Sundays and weekdays, 
although they show a Sunday rise. In both cases 
there are two week-day peaks, one in the morning, 
setting in about 8 a.m., and another, of not greatly 
different magnitude, from about 6 p.m. to 10 p.m. 





* Technical Report, Reference K/T116. 
tics of the Domestic Load. By P. Schiller, M.1.E.E. 
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NOTES. 
Toe JAMES ALFRED Ewrnc MEDAL. 


On the joint recommendation of the Presidents 
of the Royal Society and the Institution of Civil 
Engineers, the Council of the latter .body have 
awarded the James Alfred Ewing Medal for 1945 to 
Professor Richard Vynne Southwell, M.A:, LL.D., 
MLMech.E., F.R.S., for specially meritorious con- 
tributions to the science of engineering in the field of 
research. The Medal is awarded annually and was 
founded in 1936 in memory of Sir Alfred Ewing. 
Professor Southwell was born in 1888 and educated 
at Norwich School and at Trinity College, Cam- 
bridge. He was appointed Fellow and Lecturer in 
Mechanical Sciences at Trinity College in 1912 and 
after service in the Army, Navy and Air Force dur- 
ing the war of 1914-19 returned to this position. 
From 1920 until 1925 he was Superintendent of 
the Aerodynamics Department at the National 
Physical Laboratory and from 1925 until, 1929, 
University Lecturer in Mathematics and Fellow of 
Trinity College, Cambridge. He was Professor of 
Engineering Science and Fellow of Brasenose College, 
Oxford, from 1929 until 1942, when he succeeded 
Sir Henry T. Tizard, K.C.B., M.A., F.RS., as 
Rector of the Imperial College of Science and Tech- 
nology, London, 8.W.7, which position he now holds. 
Professor Southwell has produced a number of 
publications on engineering science and has served 
on many committees including the Scientific Advi- 
sory Council of the Ministry of Supply from 1940 
until 1943. Previous recipients of the Ewing Medal 
include such well-known engineers as Mr. B. N. 
Wallis, C.B.E., F.R.S., Air Commodore Frank 
Whittle, C.B.E., Sir Reginald Stradling, C.B., M.C., 
F.R.S., the late Dr. F. W. Lanchester, F.R.S., Dr. 
H. R. Ricardo, F.R.8., Professor Sir Geoffrey I. 
Taylor, F.R.S., Professor A. H. Gibson, D.Sc., LL.D., 
and Mr. C. 8. Franklin. 


THe Brrmish EvecrricaL aNp ALLIED Manv- 
FACTURERS’ ASSOCIATION. 

The report of the B.E.A.M.A. for the year 1945, 
naturally gives considerable attention to the effect 
on the trade position caused by the ending of the war. 
It is stated that the electrical manufacturing industry 
is faced with greatly increased demands at a time 
when its power to meet them is impaired. Although 
the raw-materials position is a little better than it 
was a few months ago, the lack of manpower in suffi- 
cient quantity, and at the right place, is proving a 
great obstacle to expanding output. The Ministry of 
Labour figures show that 436,000 persons were 
employed in December, 1945. Actually, this is an 
increase of some 17 per cent. over the figure for 
mid-1939, but owing to the change in the labour 
structure this figure does not represent an effective 
increase. The rate of release from the Forces is 
still not high enough to satisfy the increasing 
demand for skilled workers, and the industry is 
losing some of the younger trained men as they are 
called up for military service. The great influx of 
women to the industry has swollen the total figure, 
and although there will be no tendency to criticise 
the contribution which workers of this class made 
to the war effort, it is only non-technical compilers 
of statistical returns who can suppose that they can 
effectively take the place of skilled tradesmen. 
Manufacturing firms are not only faced with the 
programme put forward by the Central Electricity 
Board, which covers the purchase of new plant to 
a value of 35,000,000. during the next five years, 
to which must be added the extensive deferred 
demands of industry in general, but are expected 
to increase their exports to a figure 75 per cent. 
greater than that of 1938. It is important to note 
that this percentage refers to volume. There is a 
tendency to quote increased export figures in terms 
of value, apparently with satisfaction, but such a 
basis gives no proper indication of industrial 
activity. The average price of electrical material 
exported in 1945 was 70 per cent. greater than that 
exported in 1938, and actually the target figure 
aimed at represents an annual exports of electrical 
goods of a value of 65,000,000/. rather than the 
38,000,000/. which would be given by the cash 
basis. The report makes special mention of the 
shortage of skilled draughtsmen, which is common 





399 





_ ENGINEERING. 





in all branches of engineering manufacture. The 
most. promising early source of relief would appear 
to be demobilisation. Many of the more ambitious 
and able younger men begin their engineering 
careers in the drawing office, but the natural supply 
was interrupted for many years by the require- 
ments of the Armed Forces. The report reviews the 
many and varied activities of the Association and 
gives brief accounts of relations with other bodies, 
such as the British Engineers Association. Close 
contact is maintained with the British Standards 
Institution and some 30 technical committees and 
sub-committees of the Association are dealing with 
questions of fuse ratings, meter dimensions, rural 
transformers, etc. The matter of the transport of 
heavy and indivisible loads does not appear to have 
made any progress. A meeting was held with 
representatives of the Ministry of War Transport in 
1944, but no action has been taken by this depart- 
ment, although information about the size and weight 
of loads which can be transported to the ports of 
shipment is essential in developing designs for the 
export markets. The Association issued a memo- 
randum on this subject which we reviewed on Septem- 
ber 7, 1945. Valuable guidance to manufacturers is 
likely to be provided by the surveys of the principal 
export fields, now being carried out by the Econo- 
mic and Statistical Department. 


RESTORATION OF THE FRENCH RAILWAYS. 


In the course of previous references to the gradual 
restoration of inland transport facilities in Europe, 
some mention has been made of the progress made 
in bringing back into service the various French 
railways, especially those which suffered damage 
during the German retreat. Recently, a general 
official summary has been issued by the French 
railways, showing what has been done to put the 
system in order. In January, 1945, there were in 
service only 5,800 locomotives out of a pre-war 
stock of some 17,000, 153,000 goods vehicles out of 
460,000, and 10,000 coaches out of 36,000. 
Although 1,244 bridges and viaducts had been made 
usable, out of 2,600 which were either destroyed or 
badly damaged, most of the repairs were only of a 
temporary character, involving considerable speed 
restrictions ; and, as a result of Allied bombing, 
many of the large stations, locomotive sheds, work- 
shops and marshalling yards were more or less out 
of action. A further difficulty was the great shortage 
of many essential supplies, especially fuel and lubri- 
cants. By the end of 1945, however, 2,300 bridges 
had been repaired, many of them permanently ; 
45 of the 70 blocked tunnels had been cleared and 
repaired; and 2,250 miles of track had been 
replaced. All the main lines had been re-opened 
and traffic was moving freely again; in fact, in 
September, 1945, the total number of passenger- 
miles exceeded the figure for the corresponding 
month in 1938. By December, 1945, the number 
of locomotives in service had risen to 8,650. The 
United States had delivered 130 of the 700 “‘ Libera- 
tion ’’ 2-8-2 engines ordered by the French railways, 
and, in addition, 1,020 of the 3,300 engines removed 
by the Germans had been recovered. The goods 
vehicles in service had increased to 270,000, and 
1,500 passenger coaches had been returned to traffic, 
as well as 1,860 recovered from German hands. The 
improvement in facilities for through running, 
resulting from the reconstruction of the track and 
bridges and the better availability of rolling stock 
was shown by the greater average length of loco- 
motive journeys, which increased from a mere 
33 miles in January to 62 miles in December. 


THe Liverroot Steam Sup OwNERs’ 
ASSOCIATION. 

The annual report for 1945 of the Liverpool Steam 
Ship Owners’ Association, presented at the annual 
general meeting yesterday, shows that the tonnage 
owned by the member firms at the beginning of 
1946 was 2,895,621 tons; a slight improvement 
over the figure for the previous January, which was 
2,706,870 tons, but a total which is a long way 
below the 4,511,300 tons entered in the Association 
in 1939. As the report points out, however, the 
war losses suffered by the members have been very 
heavy, and included a high proportion of the newer 
and faster vessels, since these were better adapted 





to most war services than the older ships and, in 
consequence, were exposed to greater risks. So far 
as can be ascertained, the decrease in total tonnage 
represents 3,167,514 tons lost by war risks and 
marine perils, less 629,906 tons of replacements by 
new building. The replacements include a propor- 
tion of war-time new construction, some being of 
the tramp type, acquired from the Government. 
For comparison, the report mentions that the 
Association’s losses in the 1914-18 war amounted to 
2,150,000 tons, of which all but 200,000 tons resulted 
from war risks; but the replacements were on a 
more generous scale, so that the net loss was only 
950,000 gross tons. The total cost of these replace- 
ments was 280,000,000/., of which only 146,000,000/. 
was derived from war risks insurance policies. 
Turning again to current affairs, the report points 
out that the Association have continued to handle 
questions of major policy through the medium of 
the General Council of British Shipping, of which 
their own chairman, Sir Percy Bates, Bt., has been 
chairman for the year 1945-46. Among these 
questions of policy was that of the duration of 
Government control of liner tonnage. According to 
the terms of the agreements made in 1939-40, this 
control would continue for the duration of hostilities 
and for six months afterwards. The Minister of 
War Transport advised the owners, therefore, that 
general requisition would end with the round 
voyages which were in progress on March 2, 1946 ; 
but it was explained that certain vessels—troop 
ships, hospital ships, ete.—would be retained for a 
somewhat longer period and that there would have 
to be 4 transitional period of operational control by 
licensing. A plan was drawn up, therefore, to cover 
this transitional operation (which affects particu- 
larly the liner and refrigerated tonnage) and was 
recommended by the General Council for accept- 
ance; but the Association regard it as “‘ highly 
artificial” and urge that it should end, and that 

i commercial practice should be restored, 
at the earliest possible date. On the subject of 
repairs, the report comments forcibly, stating that 
“it is certain that the cost of repairs in this country 
is now at least two and a half times the pre-war 
level,” that the time taken is longer, and the quality 
of work inferior, compared with pre-war standards. 


Tue Frvance or Evecrriciry Suprry. 


Pressure on our space prevented any reference to 
the finance of the Central Electricity Board in the 
article on page 373 of last week’s issue. The report 
for 1945 discloses that the capital expenditure now 
stands at 66,687,3271., of which 49,556,937]. was 
for general purposes and 17,130,3931. for the stan- 
dardisation of frequency. The revenue from the 
sale of energy during the year ended December 31, 
1945, was 85,107,204/., and from other sources 
98,4731., while the expenses were 78,259,794l., 
leaving a gross credit balance of 6,945,8831. After 
providing 1,686,265l. for interest and setting aside 
1,000,0001. for taxation, the net balance was suffi- 
cient to provide 2,288,3361. for eapital redemption, 
to place 315,844]. to amortisation reserve, and to 
add 2,503,8261. to the “carry forward,” so that 
the net revenue and appropriation account was 
increased to 8,841,731l. Satisfactory though this 
position is, it is necessary to utter a note of warning 
with regard to the future. From the beginning of 
the present year a new tariff has come into force in 
most areas, which it is estimated will result in a 
reduction of 2} per cent. in the price of energy sold 
to the undertakings which take a supply from the 
grid. Moreover, the large programme of generating 
plant expansion, which is contemplated during the 
next five years at prices greatly in excess of the 
pre-war level, will result in a reversal of the previous 
downward trend in production cost. The Board’s 
present budget is, therefore, based on the expecta- 
tion that, though surplus revenue will be earned 
during the early years of the tariff period, there 
may be losses at the end of that time. The reason 
for the adoption of this policy is that it is felt to 
be of vital importance during the period of national 
reconstruction and rehabilitation that the price of 
electricity should be maintained at as low a level 
as is consistent with the necessity of securing 
financial stability. It will probably be general))v 
agreed that this is the right policy. 
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OBITUARY. 


MR. WALTER T. DUNN. 


AtTHoueH Mr, Walter Dunn was known to be 
seriously ill, having undergone two major operations 
comparatively recently, his optimistic nature and 
his own belief in his recuperative powers were so 
impressive that his friends confidently expected him 
to make a fairly complete recovery, even at the age 
of 81, and the news of his death, which occurred 
at his home in Hastings, on April 16, was une 
It is no mere figure of speech, but the literal truth, 
to say that London engineering circles have lost 
thereby one of their most familiar figures. 

Walter Thomas Dunn was born in London on 
September 2, 1864, his father, George Raysdown 
Dunn, being then employed by the famous firm of 
Maudslay, Sons and Field, in their marine-engine 
works at Lambeth. If, in later years, ““ W.T.D.” 
was wont to speak of Maudslay’s with almost a 
proprietorial air, he had at least the justification of 
@ long family association with the Lambeth works, 


years later; but shortly before he left Maudslay’s 
he had been concerned in a development which, 
in the result, influenced the whole of his future life— 
namely, the foundation of the Vulcanic Society, the 
small coterie of Maudslay apprentices which was 
the origin of the present Junior Institution of 
Engineers. The Society was formed on June 30, 
1884; Dunn joined it in December of that year, 
being appointed immediately honorary mann’ 
y 
promote its activities. He continued to do so after 
leaving Maudslay’s and, in 1894, took the courageous 
step of becoming its full-time secretary, a post which 
he held until 1911, by which date the membership 
had expanded to more than 1,300. In its earlier 
days, however, the hip was a very modest 
appointment and, in 1896, he undertook, concur- 
tently, that of the Institution of Gas Engineers, 
then numbering some 600 members, and housed in 
the same building as the “Juniors.” Gradually, 
however, it became evident that one man could 
hardly handle the two secretaryships; in 1911, 
therefore, Dunn relinquished that of the Junior 
Institution, though he served it as chairman of the 
Council in the following session and remained, to 
the end of his life, in close and active association 
with its affairs. He retired from the secretaryship 
of the Institution of Gas Engineers in 1928. 
Retirement, however, was only a relative term 
when applied to Walter Dunn, who always had 
various irons in the fire. At one time, for instance, 
he was vigorously engaged in promoting a scheme 
to acquire the old site of Westminster Hospital, at 
the Abbey end of Victoria-street, with the object 
of erecting thereon a building which should house 
@ number of engineering societies, not already 
possessing quarters which were permanently their 
own, He was actively interested in several benevo- 
lent funds and similar charities ; and the formation, 
in 1942, of the Maudslay Society for the purpose, 
inter alia, of establishing a scholarship to comme- 
morate Henry Maudslay, provided him with a new 
and congenial outlet for his energies, of which he 
took full advantage. He served the society as 
honorary secretary in its first year, and as president 
in 1943. Mr. Dunn was a member of the Institution 
of Mechanical Engineers, an associate of the Insti- 
tution of Gas Engineers, a Fellow of the Chartered 
Institute of Secretaries, and a past-chairman of the 
Junior Institution of i He founded the 
Dunn Medal of the last-named institution, to com- 
memorate his 27 years as its first secretary. 


SIR JAMES DEVONSHIRE, K.B.E. 


WE regret to record the death of Sir James Devon- 
shire, K.B.E., which occurred at Wildcroft Manor, 
Putney Heath, London, 8.W.15, on Saturday, April 
13, at*the age of 82. 

James Lyne Devonshire was born on October 4, 
1863, and was educated at Eastbourne and Shrews- 
bury. He received his technical education at the 
City and Guilds (Engineering) College, London. 
For the greater part of his career, he was con- 
nected with the power-supply side of the electrical 
i and, in particular, with the North Metro- 
politan Electric Power Supply Company, of which 
he was successively general manager and chairman. 
He was also chairman for a period of the Bedford- 
shire, Cambridgeshire and Huntingdonshire Elec- 
tricity Company, of the Newmarket Electric Light 
Company, of the Harrow Electric Light and Power 
Company, and of the Northmet Power Company. 
He had also been managing director of the London 
and Suburban Traction Company and director of 
the Electrical Finance and Securities Company and 
of the U: Electric Railway Companies of 
London. During the 1914-18 war he was a member 
of the Board of Trade Electrical Trades Committee 
and of the Electric Power Supply Committee, whose 
recommendations for the reorganisation of the 
electricity-supply ind were embodied 
in the Electricity (Supply) Act, 1919. He was 
one of the first members of the Central Electricity 
Board when this was established under the Elec- 
tricity (Supply) Act, 1926, and served on this body 
until 1936. 


Devonshire was elected an associate of the 
Institution of Electrical Engineers in 1892, and was 


involve very serious and varied technical problems 
and would demand a greater concentration of 
capital, of equipment and of technical skill than haq 
ever before been brought to bear on any comparable 
project. It is conceivable that, judged by any 
ordinary standards, the project might have to hy 
rejected as impracticable. 

Now why has nobody ever told our intelligent 
citizen this? He has been told about many kings 
of canals that various innovators desire to construct 
in the Jordan valley—irrigation canals, maritime 
canals, water-power canals ; but as he has no means 
of discriminating between degrees of feasibility he is 
finally left in a state of complete bewilderment, 
Because in this instance ENGINEERING has come to 
the rescue, it does not necessarily follow that it is 
the duty of such journals to provide enlightenment ; 
your pages are already fully allocated to the task of 
giving accurate technical information to technica] 
readers. Returning now to the general question, 
and admitting that it is often the daily Press that 
circulates wrong information to non-technical 
readers, should it not be the duty of these papers to 
correct their own mistakes ? If they are unwilling 
to do so, who next might be called upon? There 
are, for example, the public relations officers 
recently attached to some professional engineering 
institutions ; they would certainly have the neces. 
sary knowledge, if they were empowered to impart 
it. Possibly it is in some such direction that we 
must look to find a means of preventing the public 
from becoming dangerously misled on technical 
matters that very closely concern them. 

Yours faithfully, 
A.M. Inst.C.E. 


transferred to the class of member in 1919, | Egypt 


He served on the Council as an ordinary member 
from 1916 to 1919, as honorary treasurer from 1919 
to 1923, and as vice-president from 1923 to 1926. 
He had also served as vice-president of the Tram- 
ways and Light Railways Association, and on the 
councils of the Incorporated Association of Electrical 
Power Companies and of the Institute of ‘Transport. 
He was made a Knight Commander of the Order of 
the British Empire in 1920. 





LETTERS TO THE EDITOR. 


THE AKABA CANAL PROJECT. 


To THE Eprror oF ENGINEERING. 

Sime,—An interesting and important question of 
principle is involved in the article on the Akaba 
Canal project which appeared on page 205 of your 
issue of March 1. The question is this: if it appears 
that the public are misinformed or insufficiently 
informed on a specific technical matter, whose duty 
is it to supply the corrected or the additional infor- 
mation? The particular instance that you selected 
relates to the possibility of driving a ship canal from 
the Gulf of Akaba to the Mediterranean Sea. The 
belief in such a project is held not merely by people 
with axes to grind or with bees in their bonnets, but 
by responsible, intelligent students of international 
affairs who are deeply interested in the well-being 
of Middle Eastern States. Indeed, for casual 
inquirers who lack the time or the technical know- 
ledge to make a balanced study of the problem, the 
belief is not an unreasonable one. At its northern 
end, the Red Sea terminates in two roughly equal 
arms, the Gulf of Suez and the Gulf of Akaba; if a 
successful ship canal has connected the western gulf 
to the Mediterranean, why should there be any 
greater difficulty in making a parallel canal linking 
up the eastern gulf? The topographical disparity 
between the two routes only asserts itself when 
large-scale maps of the region become available. A 
visit to the area itself is still more enlightening ; 
but it so happens that the village and the Gulf of 
Akaba are relatively inaccessible, and doubtless it 
is this remoteness that has enabled the legend of a 
canal to persist for so long. At any rate, the plain 
fact that emerges is that the Suez route is eminently 
adapted for canal construction, while the Akaba 
route is in the highest degree discouraging. To 





make the Suez Canal was quite literally only a mat- 
ter of digging a big ditch; an Akaba Canal would 


March 26, 1946. 





PIETZKER’S EFFECTIVE BREADTH 
OF FLANGE RE-EXAMINED. 
To THe Eprror oF ENGINEERING. 

Sm,—Mr. Murray is right in drawing attention, 
on page 364 of your issue of April 19, to the inade- 
quacy of Pietzker’s empirical rule, and in differen- 
tiating between effective width of plating regarded 
as part of a stiffening member, such as a frame or 
bulkhead stiffener, and as part of the structure 
resisting longitudinal bending, in so far as this 
depends on the stiffener arrangement and panel 
proportions when the plating is in compression. 
On panels in compression there is now, of course, a 
wealth of modern aeronautical data which makes 
most of Mr. Murray’s references look very old 
fashioned. 

There is a further aspect—the effective width of 
the ship’s deck or bottom plating as a whole, whether 
in tension or compression, due to “shear lag ” ; 
Schnabel was concerned with this, or at any rate 
his mathematical work was applicable to it, though 
he considered only box sections. Shortly 
before his Schiff bautechnische Gesellschaft paper, 
in 1925, I had myself published, before the North- 
East Coast Institution of Engineers and Shipbuilders, 
in 1924, a solution of the shear lag problem general 
for any form of ship or girder section. This paper 
was actually written a year or two earlier, when it 
was submitted to, and rejected by, the Institution 
of Naval Architects. 

Yours faithfully, 
. J. Lockwoop Tay or. 
290, London-road, 
Leicester. 
April 20, 1946. 





PUBLIC EXAMINATIONS IN 
ENGINEERING. 


To Tae Eprror or ENGINEERING. 


Sm,—I have to thank Dr: Morley and Mr. G. F. 
Freeman for pointing out in your issues of March 29 
and April 5 the danger that my figures for relative 
difficulties (which were based on one factor only— 
normal study content—which is sometimes for- 
gotten) may be quoted indiscriminately to represent 
@ full comparison, which, of course, should include 





also scope and suitability of syllabuses, standards 
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institution 
Certificate taken; and so their detailed basis for 
the cases 1 had in mind was given in order that the 
necessary modifications for other cases could be 
made by those interested. They should not, even 
then, be applied to compare individuals who may 
have done extra study, nor to assess the relative 
importance of the qualifications as measured by the 
number of entries. 

I have always felt, with Mr. Freeman, that the 
determination. developed by a part-time student 
who stays the course, is yet another factor to be 
considered in making a full comparison of indi- 
viduals. 

Yours faithfully, 
E. E. Mann. 

University College, 

Southampton. 

April 10, 1946. 





THE NOTCHED-BAR TEST. 
To Tae Eprror or ENGINEERING. 


Srr,—Those familiar with the mechanism of the 
Izod test will recognise that, in essence, it consists 
in subjecting a short cantilever (notched on the 
tension face at the point of support) to a very high 
rate of loading to a breaking bending moment. 
It follows that the breaking tensile stress is reached 
only at the bottom of the notch, and that the 
maximum tensile stress reached on any section 
nearer the striker is less than the breaking tensile 
stress, since the cross-section is greater and the bend- 
ing moment less. The shape of the stress-strain 
curve determines the strain corresponding to any 
particular tensile stress. If the curve rises steeply 
almost to break point before bending over to the 
break point (i.e., a notch-brittle steel), the strain 
corresponding with a stress, say, 10 per cent. less 
than the breaking stress will be negligible compared 
with that of a steel the characteristic stress-strain 
curve of which bends over at a relatively lower 
stress and rises gradually and considerably up to 
the breaking stress. 

The work done in breaking a notched bar is the 
sum of the work done in deforming a very large 
number of very thin cross-segments of the bar. 
Work done is load times distance moved, and dist- 
ance moved is strain times a proportion of the thick- 
ness of the cross-segment. It follows that if the 
steel is characterised by the first curve described 
above (the steeply rising one) there will be very 
little strain away from the bottom of the notch by 
the time the strain at the lowest point of the notch 
reaches failure point. But if the second curve (the 
gradually rising one) applies, there will be consider- 
able strain away from the notch; and if the notch 
is not too deep, there will still be appreciable strain 
in the plain bar beyond the notch. The effect on the 
Izod ft.-lb. value is very material. The notch- 
brittle steel may be ductile according to a standard 
tensile test, but it breaks with all the appearance 
of a brittle fracture because only one or two cross- 
segments, a few thousandths of an inch thick at 
the bottom of the notch, are strained appreciably. 

The same reasoning applies to the notched tensile 
bar. If the characteristic stress-strain curve of 
the steel is very steep, the longitudinal strain on 
each side of the minimum cross-section is negligible 
when the longitudinal strain at the bottom of the 
notch reaches failure point. That is the secret of 
the notch bar and it will be seen to be a problem 
in plasticity. The elastic character of steel and the 
yield point of steel have, for practical purposes, 
nothing to do with the solution of the problem. 
Nor is it necessary to become involved in any number 
of principal stresses or any tri-axial stresses to 
arrive at a reasonable solution. 

Previous Iétters leading up to this explanation 
of the notch-bar test appeared in your issues of 
May 25 and July 13, 1945, and January 18, 1946. 

Yours faithfully, 
A. C. Vivian, M.Inst.C.E. 
Britannic House, 
Finsbury-circus, 
London, E.C.2. 
April 11, 1946. 





On Thursday, March 21, a symposium on metro- 
logy was held,.at the Royal Society, Burlington 
House, W.1, when a number of short papers dealing 
with the principal units and standards of scientific 
measurement were read by the Director, Sir Charles 
Darwin, and members of the staff of the National 
Physical Laboratory. In his opening remarks, 
Sir Charles Darwin said that while the importance 
of metrology in science, industry and commerce 
was not open to doubt, scientific workers were 
apt to leave the study and development of the 
subject to the specialist. Hence the need for a 
review of the achievements of present-day metrology 
by reference to the accuracy attainable in the realisa- 
tion of the units and the precision which could be 
obtained in modern industrial measurements. 

Mr. J. E. Sears, in discussing standards of length, 
reviewed the history of the work done in this parti- 
cular field. The suitability of the materials used 
in the construction of the originals of such standards 
could be inferred from the experimental observation 
that both the Imperial Standard Yard and the 
International Prototype Metre had remained 
unchanged in length, to an accuracy of one part in a 
million, for the past 60 years. 

Referring ‘to the various materials used in the 
construction of length standards other than the 
primary standards, it was mentioned that Invar, an 
alloy of steel containing 36 per cent. of nickel, 
possessed the remarkable property of having a very 
small coefficient of thermal expansion. It was, 
however, subject to a marked secular growth, per- 
sisting even 20 years after manufacture, which 
rendered it unsuitable for the construction of 
reference standards. On this account, Invar was 
used principally for measurements in conditions 
where constancy of length was not of primary 
importance; for example, as the reference in the 
determination of the coefficients of expansion of 
other materials, or where the exact determination 
of temperature was a matter of some difficulty, 
as in the case of wires and tapes used for geodetic 
surveying. -In the latter case, it was necessary 
therefore to check periodically such surveying 
instruments against laboratory standards. In ordi- 
nary workshop practice, however, a sufficiently 
high degree of accuracy could be attained by 
making gauges and scales of material having a 
similar coefficient of expansion to that of the work 
under examination. . 

In discussing the rival merits of end-standards 
and line-standards of measurement, Mr. Sears 
referred to the mechanical-contact type of end- 

ing machine, and pointed-out that it was 
particularly useful, in association with end standards, 
for the measurement of ordinary dimensions. With 
larger measures, such as were used in surveying, 
however, verification involved the use of a bar 
graduated in multiples of the standard unit of 
length, and the comparison of this bar, yard by 
yard or metre by metre, with the standard line-bar, 
in a large comparator. This bar was, in turn, 
compared either with reference marks engraved on 
metal studs let into a mural base at intervals 
corresponding to the length of the bar, or else 
directly with the divisions of the measure under test. 

Mr. H. Barrell dealt with the measurement of 
length in terms of the natural standard provided 
by a wavelength of light. Although the idea had 
attracted scientific attention for much more than a 
century, the possibility of eventually defining 
the metre in terms of wavelength was not given 
international ition until 1923. Four years 
later, the Seventh General Conference on Weights 
and Measures gave formal sanction, as an interim 
measure, to determinations of length being made 
in terms of the wavelength of the red radiation of 
cadmium, as an alternative to direct reference to 
material standards. The relationship temporarily 
adopted for that purpose was one between the metre 
and the wavelength in dry air at a temperature of 
15 deg. C., a pressure of 760 mm. of mercury, and 
containing the normal proportion of 0-03 per cent. 
by volume of carbon dioxide which was usually 
found in the open air and in well-ventilated rooms. 





on a support and separated by a distance which 
could be evaluated, from‘observations of interference 
fringes, in terms of wavelengths of light. Such 
fringes could be observed, for instance, when a 
beam of monochromatic light was appropriately 
divided into two parts which were recombined after 
the two parts had traversed paths of different lengths. 
According to the type of optical standard employed, 
the two parts of the divided beam were either 
partly or wholly reflected by the two mirrors, in 
such a manner that the difference between the 
lengths of the paths was twice the distance between 
the mirror surfaces. With the introduction of the 
modern type of end standard, having flat, parallel 
terminal faces with a mirror-like finish of optical 
perfection, this interferometric method could be 
applied directly to the measurement of a practical 
end-standard of length, instead of indirectly to a 
line standard. 

In order to determine what precision in the mea- 
surement of length could be attained through the 
agency of optically measured end-standards, a 
direct comparison of the metre end-standards at the 
National Physical Laboratory and at the Physi- 
kalisch-Technische Reichsanstalt was carried out in 
1934, and the original calibrations were thus found 
to be consistent to within plus or minus three parts 
in 100 millions, a precision ten times better than that 
usually attained with line standards. This result 
suggested that the present definitions of the funda- 
mental units of length, based on distances between 
lines engraved on certain metal bars, might soon be 
superseded by a definition in terms of the natural 
standard provided by the wavelength of a ray of 
monochromatic light. Indeed, interferometric 
methods were already employed in various national 
laboratories for the direct calibration of slip or gauge 
blocks of lengths up to 4 in., in terms of light-waves, 
to an accuracy of 0-000,001 in. If new definitions 
of the yard and the metre were established on this 
basis, the end standard would obviously be made 
the first material representation of both units, rather 
than the line standard. 

The red radiation of cadmium, selected 50 years 
ago by Michelson as the best available at the time, 
was still the approved standard for measurement of 
all other wavelengths of light and also, provisionally, 
of length in terms of light-waves, but it was not now 
regarded as sufficiently monochromatic for a univer- 
sal standard of length. The complex isotopic con- 
stitution of cadmium was now known to be the chief 
cause of that defect, and the same might be said of 
krypton, which had been proposed as an alternative 
source tocadmium. Generally speaking, the isotopes 
of odd atomic mass numbers were chiefly respon- 
sible for the observed hyperfine structure of radia- 
tion, whereas the isotopes of even mass numbers had 
little or no effect on the monochromatic quality of 
radiation. Apart from isotopic effects, radiations 
tended to become more monochromatic when 
excited from heavy atoms at low temperature. 

The production of a more suitable radiation was 
now possible, continued Mr. Barrell, owing to recent 
advances in the technique of separating isotopes, a 
notable example being the isolation of a single even- 
number isotope of mercury from a radioactive 
isotope of gold. If such an isotope could be excited 
for the purpose of emitting radiation from a dis- 
charge lamp cooled in liquid nitrogen, an ideal source 
might well be provided. Measurement to a precision 
approaching one part in 100 millions was therefore a 
possibility in the near future. 

Mr. F. A. Gould dealt with the standards of mass 
in the British and metric systems. The fundamental 
British standard, the Imperial Standard Pound, is of 
platinum and takes the form of a cylinder with 
height approximately equal to diameter ; the metric 
standard, the International Prototype Kilogramme, 
is of similar form but is made of platinum-iridium. 
It is of interest to note that the earlier kilogramme 
standard, the Kilogramme des Archives, was origin- 
ally defined by reference to the mass of the cubic 
decimetre of water, but the practical difficulties 
associated with this definition led to its abandon- 
ment and to the adoption instead of the material 
standard itself. Standards of mass are compared 
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by weighing them in a knife-edge balance, due 
allowance being made for buoyancy effects which are 
computed from a knowledge of the actual volumes 
of the standards and the air density during the 
weighings. It has always been possible to achieve 
a high order of accuracy in the comparison of masses 
by means of a knife-edge balance of good quality. 
In recent years, a further gain in accuracy has been 
realised at the National Physical Laboratory by the 
use of a balance designed and constructed at the 
Laboratory. This balance is installed in a closed 
vault and is operated by external controls, It hasa 
number of special features, one important feature 
being the provision made so that a complete double- 
weighing can be conducted without separating the 
knife-edges from their bearing planes. The very 
high degree of precision of the balance, approaching 
closely to 1 part in 10° when comparing two kilo- 
grammes, owes much to this feature. 

The evidence available as to the stability of the 
British standards is limited, but suggests that the 
Imperial Standard Pound decreased in mass in 
relation to its Parliamentary copies by about 1 part 
in 3} millions between 1846 and 1883, although 
subsequently it has remained constant to within 
1 part in 10’. The metric standards show a very 

i constancy, of the order 1 in 10°. With 
regard to the choice of materials for constructing 
secondary and good quality analytical 
weights, Mr. Gould indicated that the choice is 
largely restricted to nickel-chromium, stainless steel 
{25 per cent. chremium, 20 per cent. nickel) and 
plated brass. The National Physical Laboratory 
undertakes the standardisation of weights used in 
science and indi to an accuracy of 1 part in 
10°. Such weights are adjusted (by the makers) so 
that they balance in air a standard of correct: mass 
and of density 8-4 grammes, per millimetre, a pro- 
cedure which simplifies the work of calibration and 
allows buoyancy corrections to be calculated and 
applied in bulk. 

Dr. L. Hartshorn, in a paper devoted to the elec- 
trical standards, said that the most precise electrical 
work consisted largely of measurements with the 
Wheatstone bridge and its various modifications, 
and the potentiometer. These devices had now 
been brought to such a state of perfection that it was 
a fairly simple matter to compare resistances and 
standard cells with an accuracy of one part in a 
million, or about ten times the accuracy with which 
the theoretical units were known. At the present 
time the units employed were the “international 
units ” defined by reference to a column of mercury 
and the silver voltameter. These units had been 
adopted by the International Conference held in 
London in 1908, contrary to the opinions of the 
President, Lord Rayleigh, because the Conference as 
a whole could not be persuaded that the theoretical 
units were practicable. Recent work, however, 
had demonstrated that the theoretical units were 
now more practicable than the units specified by 
the International Conference, and there was little 
doubt that the international ohm, ampere, etc., 
would soon be dropped in favour of the theoretical 
units. Strict consistency between theory and 
practice would then be achieved as far as possible, 
though the arbitrary element in the units employed 
at the standardisation laboratories would probably 
remain. 


As regards the work that had proved beyond 
reasonable doubt that the theoretical units were 
practicable, Dr. Hartshorn remarked that the 
problem to be solved was the establishment of links 
between the mechanical quantities that were 
measurable by reference to the standards of mass, 
length and time, and the various electrical quan- 
tities. The links that had been of most practical 
value were those connecting the three fundamental 
quantities mass, length and time with some elec- 
trical quantities. Only two such links were indi- 
cated by the generally accepted theoretical equa- 
tions: those connecting length directly with 
capacitance and inductance. Of these, only the 
inductance had been determined with the accuracy 
now required, but the realisation of this link had 
established the theoretical unit of inductance, 
which could, therefore, be regarded as the starting 
point of the theoretical system. One other direct 
link was available: the one connecting time with 


frequency of an alternating current. Several elec- 
trical quantities, including resistance, could be 
measured in terms of inductance and frequency by 
the technique of the alternating-current bridge, but 
they were all what the electrical engineer called 


““dead’’’ quantities, merely ratios, of the “live” | 


quantities, so the system was incomplete to the 
extent of a link between a “live”? quantity and 
mass. We had no direct link with mass alone, but 
in the current balance we had a system in which 
the current was related to force and the geometry 
of the circuits. Thus we obtained a somewhat 
indirect link between current and mass, length and 
time, in the equation 
mg 

r = D , 
where I denoted the current, g gravitational accelera- 
tion, and D the dynamometer constant of the fixed 
and moving coils, which was a derivative of mutual 
inductance and directly linked with length. With 
these few links we had sufficient relations for the 
establishment of the whole system of electrical and 
magnetic units; we could calibrate our standard 
resistors in terms of mutual inductance and fre- 
quency, our standard cells in terms of current and 
resistance, and everything else could be measured 
by referénce to those standards and the standard 
of inductance. Dr. Hartshorn then described the 
experimental work of forming such links between 
electrical and mechanical units, and concluded his 
observations with a brief account of the corrections 
which were involved in the work. 

Mr. J. A. Hall dealt with the measurements of 
temperature on the Thermodynamic Scale and the 
International Temperature Scale. Practical work 
in terms of the Thermodynamic Scale requires the 
employment of a gas thermometer containing one of 
the ‘‘ permanent ” gases. The technique is incon- 
venient and difficult; moreover, the accuracy is 
lower than that which can be achieved by the use of 
the platinum-resistance thermometer, the thermo- 
couple, and the optical pyrometer, which are the 
measuring instruments used when determining tem- 
peratures on the International Temperature Scale. 
The reproduction of temperatures on the latter scale 
can therefore be accomplished with higher precision 
than they can be realised in absolute measure, the 
improvement in accuracy in the range 0 deg. to 100 
deg. C. being considerable. The Thermodynamic 
Centigrade Scale and International Temperature 
Scale are related through selected fixed points rang- 
ing from the boiling-point of oxygen (— 182-97 deg. 
C.) to the melting-point of gold (1,063 deg.C.). Above 
the gold point, the basis is a radiation scale using 
monchromatic light and applying Planck’s law. As 
examples of the accuracies attained, the oxygen point 
can be realised on the Thermodynamic Centigrade 
Seale to + 0-02 deg., the gold point to + ldeg.; at 
2,000 deg. C., the accuracy depreciates to + 6 deg. 
The corresponding accuracies of reproduction of these 
temperatures on the International Temperature 
Seale are + 0-02 deg., + 0-05 deg., and + 2 deg. 
The highest precision in reproducibility is attained in 
the range 0 deg. to 50 deg. C., where the figure is 
+0-0003 deg. As regards the absolute zero, the 
Comité Consultatif de Thermométrie, in 1939, 
accepted as the most probable value —273-15 +0-02 

Cc ; 


In concluding the symposium, Sir Charles Darwin. 
referred to units and standards which had not been 
mentioned by the previous speakers, such as time, 
volume, gravity, pressure, the calorie, candle-power, 
and the standards used in acoustics, As regards 
candle-power, he said that the present definition of 
candle-power would probably be superseded in the 
near future by a definition based on the radiation per 
square centimetre of platinum at a temperature 
corresponding to its melting point. The determina- 
tioh of the acceleration due to gravity was a matter 
of real importance, since a knowledge of gravity was 
Tequired in the establishment of a number of units 
and standards. The relative determination of 
gravity at various stations was not difficult, but the 
absolute determination required very careful experi- 
mental work. 


or ? — = mg, 
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THE INSTITUTION OF 
NAVAL ARCHITECTS. 


(Continued from page 377.) 


WE continue below our report of the meet 
of the Institution of Naval Architects, held in the 
morning of Wednesday, April 10. The varioys 
contributions to the discussion of Sir Stanley V. 
Goodall’s paper on “The Royal Navy at the 
Outbreak of War” were given in abstract in lag 
week’s issue. In his reply to the discussion, Sir 
Stanley said the last criticism was not a criticism of 
the ships mentioned in the paper. At this period of 
time, however, he could not remember more than 
that there was some trouble with the fire mains of 
cruisers of the Fiji class, a class in which the neces. 
sity to save weight was most extreme. With regard 
to enclosed turrets in destroyers, mentioned by 
Admiral Thursfield, these had been adopted in the 
latest destroyers, but the price that had to be paid 
for them was increased weight and displacement, 
In comparing repair and reconstruction work carried 
out here and: in America, the difficulty was the 
amount of labour available here and in America, 
He did not remember whether we had passed on 
any of the results of our experience to the Americans 
for their reconstruction work, but long before the 
Americans came into the war very close contact 
was maintained with American officers and for some 
time, in his Department at Bath, the Americans had 
an office and were treated as part of the Admiralty 
staff, having free access to everything they wanted, 
Sir John Kingcome’s remarks added greatly to the 
paper. As regards the Warspite, there were no 
complete trials after the conversion. Had there 
been complete trials, there was little doubt that 
the trouble due to the interaction between the 
propellers would have been discovered. He ex. 
pressed regret to Sir Eustace D’Eyncourt, with 
regard to the remark in the paper about staggered 
boiler and engine rooms, that he had forgotten the 
Enterprise and Emerald. There was a long list 
of cruisers which had staggered boiler rooms. 

The President, in proposing a vote of thanks 
to Sir Stanley Goodall, said that, when he went 
to the Admiralty in 1933, not one of the reconstruc- 
tions of old ships had been properly started, and a 
momentous decision had to be made. We had only 
15 battleships in the Navy, most of them old, and 
the question was whether we really could take the 
risk of laying up two or three ships, thereby reducing 
the battle fleet to 12 or 13 ships, having regard to 
the then state of the world. He came to the con- 
clusion that it would be totally inexcusable, if war 
came, that we should go to war with the ships as 
they were. Those six years before the war were 
the most anxious time in his life. The other point 
he wished to make was with regard to the Tribal 
class. They were built because of the very large 
destroyers being built by other nations, especially 
the Japanese and the Italians. When they were 
first designed, the requirements put forward by the 
Naval Staff were ten. 4-7 guns, but he cut out two 
of the guns to make space for more anti-aircraft 
armament. When war came, he did not think 
that decision was regretted. The losses of des- 
troyers were greater than those of any other class 
of vessel, because of the dangers they had to run 
both by day and by night in the proximity of the 
enemy’s coast and by air attack. 


War-Tme Repairs To H.M. Suips. 


The second paper presented at the Wednesday 
morning meeting was by Mr, G. A. Bassett, C.B., 
R.C.N.C., the Deputy Director of Dockyards, 
Admiralty, and was entitled “The Repair and 
Upkeep of H.M. Ships and Vessels in War.” We 
commence to reprint Mr. Bassett’s paper on page 
405, of this issue. : 

Mr. C. 8. Lillicrap, who opened the discussion, 
referred to the author’s remark that, as the war 
progressed, the time required for refits of H.M. 
ships steadily increased, and to his reasons for this. 
The position was that, throughout the war, the 
requirements for ships became additive, and varied 
from what was termed fighting efficiency to the 
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addition of amenities of all descriptions. That 

ess was continuing, which meant that more and 
more time would be devoted to the maintenance of 
equipment and fittings when serious structural 
damage occurred and an ever-increasing portion 
of the internal gear would be affected. As time 
went on, the type of labour and type of facility 
required for the repair or refit of warships would 
become more and more different from that required 
for ordinary commercial work and, unless some 
steps were taken during the post-war years to main- 
tain intimate contact between naval repairs, naval 
contractors, and the ordinary commercial firms, 
in the event of another emergency, it would be 
extremely difficult to set up and expand the repair 
facilities of the country. Would the author give 
his views on the possibility of some naval repairs 
being carried out during peace-time by private 
firms and, perhaps, for carrying out certain com- 
mercial repairs in the Royal Dockyards? The value 
of the paper would be increased if a statement were 
given of the repairs carried out in the Royal Dock- 
yards at home and abroad. Even the layman, 
jooking at the illustrations, would appreciate the 
terrible punishment some ships received and he 
hoped that as wide publicity as possible would be 
given to this tribute to the excellence of British 
shipbuilding. 

Mr. E. L. Champness, M.B.E., said that all would 
read with interest this inspiring account of the 
immense load brought upon the Royal Dockyards 
and private shipbuilding firms during the war. 
The full story of the ship-repairing industry was ore 
of which the country could be justifiably proud. 
There were two points on which he would comment. 
The paper started by saying “ the refit and repajr 
of H.M. ships in peace time is dealt with by the 
Royal Dockyards,” and later, “the naval requiré- 
ments are now being related to the capacity of the 
Royal Dockyards with a view to the complete 
release of other ship-repair yards for merchant ship 
needs.” In the present state of affairs, with the 
proportion of merchant tonnage immobilised for 
repair being greater than at any period since 1941— 
apart from the reconversion of liners and other 
vessels to their original duties—no one could gainsay 
the correct nature of that decision as a short-term 
policy. The industry, however, might take some 
credit for the: many improvements it made to its 
facilities in the gloomy years which preceded 1939— 
expenditure which required some courage—and it 
enabled the Admiralty to have at their disposal 
for emergency purposes the full use of these up-to- 
date facilities and the abandonment for the war 
period of all the hard-won mercantile connections 
so laboriously earned under pre-war peace conditions. 
Twenty-one years, from 1918 to 1939, was a long 
time to keep men in the private ship-repairing 
industry without an opportunity of naval repairs 
and refits. He thought the industry was entitled 
to ask whether it was a wise policy in the national 
interest. When the present spate of mercantile 
repairs was worked off, would it not be wiser in 
future to give a certain proportion of naval refits 
to private firms to keep their hand in ? 

The other point was that, between the wars, 
warships, in particular, outgrew the existing dry 
docks. -It was obvious that the number of dry 
docks likely to be available for the prevailing size of 
cruisers in, say, 1936, was a mere fraction of that 
available to the cruisers of the previous war—and 
the position of aircraft carriers ‘was even worse. 
Yet, with the exception of terminal facilities for 
large Atlantic liners, the dry-dock position in this 
country had remained practically constant for 30 
years or more. It had, in fact, slightly declined. 
The reasons were not far to seek. Ship repairing had 
a lean time for many years, without any opportunity 
of amassing any reserve for expansion. If it were 
in the public interest that large dry docks should be 
built to keep pace with the increase in the size of 
aircraft carriers or battleships, etc., it was not a 
commercial proposition to do so unless these docks 
were subsidised by the Government and provided 
with intermediate gates so as to take two or more 
ships of the more normal merchant size. Such docks 
could be constructed in strategically disposed and 
defended areas, in centres of skilled and experienced 
labour, and would practically earn their keep in 





peace time under commercial management and use. 
That the floating dock was no solution to this 
problem would be clear from the fate of the German 
floating docks. It was no secret that the shortage of 
dry docks was not confined to the largest docks. It 
was something Of a headache to the ship repairer to 
see submarines and destroyers occupying a large 
dock and shutting out urgent merchant ship repairs 
more suited to the size of the dock. These cases 
could have been better dealt with by building small 
floating docks with separate pontoon rafts, such as 
were constructed during the war for dealing with 
local coastal forces craft. 

Constructor Captain A. J. Merrington said that 
one of the big problems of those on service was to 
get through quickly to the Admiralty some sort of 
assessment of the damage, so that the Emergency 
Repair Organisation could find suitable docks and 
shipyards for the damaged ships. The Commander- 
in-Chief would invariably ask how long the repairs 
would take and, as the war went on, it was found 
necessary to add a factor to the estimated time. 
From the author’s statistical records, the figure was 
100 per cent. for most vessels and three times the 
estimated period for cruisers. The system of 
priorities, through the medium of the Co-ordinating 
Committee, was a very great help in the Mediter- 
ranean and subsequently in connection with the 
operations in Europe. Similar committees were 
formed in Algiers, Naples, Antwerp and, later, in 
Germany and, as the result of discussions round the 
table, the bidders for shipyard repair facilities usually 
modified their very big demands for top priority. 
The special organisation for the control of repairs 
during the invasion of France was typically British 
and enabled the Commanders-in-Chief at Ports- 
mouth and the Nore to distribute the ships within 
their command and speed up the placing of repairs. 
Mr. Bassett said that the estimated casualties were 
not as great as had been expected ; that was true, 
But the full losses did not show themselves in the 
first week or two. The great gale of June 19-22, 
ten days after D-day, brought a terrific toll. Some 
500 or 600 landing craft were scattered all over 
the place, some of them were in the fields. Mr. 
Bassett and his organisation had to get those craft 
back, in all sorts of conditions, and into service 
again. Six months after D-day, there were still 
employed on this work some 10,000 men in the 
southern dockyards. A point he would like to add 
to the paper was the exploitation of ports and ship- 
yards in the amphibious operations. In iers 
and the Mediterranean, in Sicily and in Italy, behind 
the advancing Forces there was a team of technical 
officers and ratings who went into the ports to bring 
into service as quickly as possible the shipyards, 
dry docks and floating docks, in order to sustain 
the next movement of the Forces. In Antwerp, a 
wonderful prize fell into our hands; there were 
15 dry docks and five or six shipyards which were 
practically undamaged, and we used these facilities 
to good purpose. In the British zone in Germany 
at the present moment, according to the latest 
figures, there were 28 floating docks, and it would be 
interesting if Mr. Bassett could give some explana- 
tion of the great difference between the number of 
floating docks on the Continent and the graving 
docks in this country. Perhaps some of these docks 
might be acquired as reparations. 

Mr. A. Nicholls said this paper was an epic. It 
was very highly concentrated, in fact too highly 
concentrated, but an adequate account would need 
a whole volume of the Transactions. Every move- 
ment and order was transmitted by telephone or 
signal and there was no waiting. He endorsed 
from experience all that the author had said about 
the work of the staffs. In particular, he wished to 
mention the electrical staffs. The progress in 
electrical apparatus had outstripped anything 
experienced before, and every ship coming in‘wanted 
new electrical gear, and often more generating 
power ; yet in many cases the overseers in charge 
were substantially of workmen grade, temporarily 
promoted, and miserably paid, especially compared 
with the equivalent grades on the contractors’ 
staffs. These men, left to themselves, with little 
supervision, carried through these conversions and 
re in a way that deserved recognition, and 
he hoped the Admiralty would see to it that their 





services were recognised and that they did not 
return to the yards as workmen after proving their 
worth as officers. 

Sir Stanley Goodall thought that the paper 
painted the picture with rather too rosy a tint. 
The situation had been a grim oné and the anxiety 
imposed on the members of the Board of Admiralty 
by the inadequacy of repair facilities and the vast 
influx of repairs in 1940 and 1941 could hardly be 
imagined. With regard to docking facilities, the 
position was not as good as might be imagined 
from Table IV of the paper. This gave the docks 
suitable for capital ships, but it would be as well 
if this Table were marked with asterisks, when the 
paper was printed in the Transactions, indicating 
the graving docks and floating docks which could 
not take the Nelson, Rodney, Hood, and battle- 
ships of King George V class. It was not correct 
to say that the capital-ship dock at Devonport was 
widened sufficiently to take the largest warship ; 
his impression was that it was insufficiently long 
to take the Hood. The fact was that, between the 
wars, this country failed to keep step with the 
increase in the sizes of ships, whereas other countries 
did not, and we were in a parlous position when 
war came. The inadequate size of these docks 
restricted the capacity of the designer to put into 
the ships all the requirements of the Naval Staff. 
After the last war, Sir Eustace D’Eyncourt stated 
what, in his opinion, would be the size of docks 
necessary for warships, but no such dockyards were 
built. When he (Sir Stanley) became chief of the 
Royal Corps of Naval Constructors, one of his first 
acts was to point out that the docks were hampering 
him in his designs, and he pointed out that again 
when the Lion and Temeraire were designed. In 
the end, the Admiralty removed the requirement 
that these ships should be capable of being docked 
at Portsmouth and at Rosyth. The repair work 
that was put into the commercial yards was carried 
out with labour that was entirely inadequate for 
the three types of work, namely, naval repairs, 
mercantile repairs and conversions, in addition to 
building new naval and merchant vessels, and it was 
impossible to give sufficient credit to the firms who 
had this work todo. A tribute was also due to some 
members of the Corps who were not in the Emergency 
Repair Organisation, but who were concerned with 
the conversion of merchant ships and fitting out 
merchant ships for defensive purposes. This work 
was done by the Warship Production Superinten- 
dents, and some of the other work mentioned was 
done by the Production Department of the Naval 
Construction Department. 

Mr. Bassett, in his reply to the discussion, said, 
in connection with Sir Stanley Goodall’s remarks, 
that he thought he had sufficiently indicated the 
seriousness of the situation. The question raised 
by Mr. Champness was a matter of broad policy 
and must be dealt with broadly. At the present 
moment, at all events, the private yards had all 
the work they could do and this was not the time 
to talk of putting more work into them. As to 
floating docks versus other docks, he did not think 
the former was the solution for this country, although 
the Germans put faith in them. The subsoil in 
Germany was a great difficulty in building graving 
docks, although, strange to say, they seemed to be 
using graving docks now for large ships. 

The President, proposing a vote of thanks to Mr. 
Bassett, wondered whether sufficient notice had 
been taken of the fact that, during the last war, 
every warship went through an annual refit. Rea- 
lising that another war might bring world-wide 
repair problems, especially in the Far East, the 
Admiralty decided, in 1927, to introduce the 
so-called self-maintenance for the Fleet. Under 
this scheme, every ship, from the time of commis- 
sioning, was supposed to maintain herself without 
going back to the dockyard except for a half-yearly 
or yearly docking for large alterations and repairs, 
until she paid off at the end of 24 years. The effect 
was an enormous reduction in the repair work of 
the Fleet as a whole. It reduced the dockyard 
men and reduced the artisan ratings on board the 
ships, and, but for that, the work of the naval 
dockyards and private shipyards in this country 
would have been even more intense. A question 
had been asked about repair work on naval vessels 
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in private yards in time of peace. In war time, 
money was unlimited to pay for repairs in private 
yards. In peace time, however, there was the limit 
of the Naval Estimates and money votes which 
had to be forecast.a year in advance. Therefore, 
it was not always possible to put work into private 
yards, because of the inability to get a firm figure 
for the work, and, in peace time, the repairs to naval 
vessels had been almost entirely limited to the 
Government dockyards, while new construction was 
given to private firms. 


(To be continued.) 





CORELESS INDUCTION FURNACES, 


A paper entitled “ Coreless Induction Furnaces ” 
was read before the Installations Section of the Institu- 
tion of Electrical Engineers on Thursday, April 11, by 
Mr. M. J. Marchbanks. It dealt mainly with induction 
furnaces for steel melting, though other applications, 
such as the case-hardening of steel, were described. 
The induction furnace, operating at frequencies within 
the range of rotating generators, i.e., below 10,000 cycles 

r second, had many advantages over the oil or coke- 

crucibles previously employed. Notwithstanding 
the couatilanitly' phostes capital cost of the furnace, 
the cost of production of high-quality tool and allo 
steel was much reduced. Moreover, whereas the bate 
melted in one crucible was limited to the lifting power 
of one man, the induction furnace permitted outputs 
of 8 tons to 10 tons. The metallurgical product was 
also much freer from extraneous impurities, and carbon 
pick-up was negligible. For high-class steels the 
induction furnace was, therefore, pre-eminent for melt- 
ing purposes. Its use for other metals was less valuable 
and was confined to cupro-nickel and nichrome. 

The coreless induction furnace was often termed the 
high-frequency furnace, though the frequencies com- 
monly used in commercial steel-melting furnaces were 
only of the order of 500 cycles to 2,000 cycles per second. 
The supply was obtained from a three-phase stroke 
single-phase motor-generator at a vol! suitable for 
direct application to the furnace coil, is coil had an 
impedance of low power factor, which varied during the 
process of melting, but was of the order of 0-1. This 
low power factor was compensated by a bank of con- 
densers, which were switched in as the melting pro- 


As the charge was surrounded by a water-cooled coil, 
it was i t to interpose a durable and efficient 
lining of refractory material between them. The lining 
material might be acid or basic, and was in the form 
of a sand. The life depended on the material and 
the skill with which it was rammed into position, as 
well as on the type of steel, superheat and size of the 
furnace. The pressure due to the weight of the steel 
was also a factor in lining erosion and might limit the 
depth of the metal. In designing the furnace body, 
it was important to avoid excessive eddy-current 
heating from the stray external field of the coil, upon 
the design of which and its rigid support in a suitable 
frame’ much of the reliability of the induction furnace 
rested. In small laboratory furnaces, the coil was still 
supported in a wooden or asbestos-slate box, but in the 
larger furnaces three other methods of avoiding extra- 
neous heating were in common use. The first of these 
consisted in employing a framework of non-magnetic 
material which was designed after the stray magnetic 
field round the coil had been surveyed so that its 
relative strength and direction were known. The 
external field could also be constrained to pass down 
packets of laminated iron placed axially against the 
outside of the coil, or a sheet-copper lining could be 
placed between the coil and the case. 

When induction furnaces came into general use, it was 
necessary to reduce to a minimum the da caused 
if the molten steel broke through the refractory lining, 
or to give timely warning of that danger. It was also 
necessary to connect the molten charge to earth, so as 
to reduce the risk of danger to operatives when stirring 
or manipulating the ¢ with metal rods. Both 
these dangers could be overcome by earthing the charge. 
Earth leakage protection was, therefore, now installed 
on nearly all , and in many cases had given 
timely beune Se the penetration of molten steel 
through the tory lining. 





CONVEYING AND ELEVATING EQUIPMENT.—We have 
received from Messrs. Geo. Robson and Company (Con- 
veyors), Limited, Hodgson-street, Sheffield, 3, a pamphlet 
illustrating and describing some of the various types of 
conveyors and elevators manufactured by the firm. The 
types include steel-cased and open-bucket elevators, 
portable scraper conveyors, and portable belt conveyors. 
Worm conveyors, roller conveyors, skip hoists, screens, 
crushers, etc., are also made. 


LABOUR NOTES. 


Crrtics of the Government “for its lack of a wages 
policy ” are invited in Man and Metal, the journal of 
the Iron and Steel Trades Confederation, “‘ to say what 
they mean by the term ‘ wages policy’ and what kind 
of policy is envisaged.” ‘*‘ We have this demand 
more frequently during the last six months than ever 
before,” the writer of the “‘ Notes and Comments ” in 
the April issue says, ‘‘ but never once has it been put 
forward in a form or manner which could be subjected 
to detailed examination. The fact is that the infinite 
variety of wage systems prevailing in‘industry to-day 
makes tically impossible the application of any- 
thing that could be called a wages policy without 
creating chaos and destroying in many industries com- 
plicated wage structures that have been built up over 
half a century.” 


‘* If, on the other hand,”’ he continues, “* this demand 
means, as we suspect it does, a stabilisation of existing 
wage rates by Government action, this must throw 
overboard the. vast machinery of collective bargaining 
which has taken a cent of painstaking effort to 
create and which ultimately proved to be one of the 
cornerstones of our m: cent industrial war achieve- 
ment. For good or ill, a policy dealing with wages 
must be left to the existing methods of wage settle- 
ment, and there is nothing in the history of the trade 
union movement to suggest that it cannot be relied 
upon to take full cognizance of the country’s need. It 
has never exploited a favourable position, and in the 
overwhelming majority of cases its wages policy has 
had some regard for public interests.” 


“As a matter of fact,” the writer of the comment 
claims, ‘‘soon after war broke out, the unions in the 
iron and steel industry agreed to stabilise the sliding 
scale agreements which had been in existence for many 
years, and by which they could have taken advantage 
of the high selling price of iron and steel commodities 
and chose instead to establish cost-of-living agreements 
that would relate any wage increases to any increased 
cost of living. We believe it stands on the record that 
the trade unions have certainly been less prone to 
exploit a strong position than those sections of the 
community among which its most vocal critics are 
usually found.” 


Dealing with the advice given to the unions by the 
Minister of Labour and National Service—‘to use 
the trade uniens machinery” to adjust differences 
within their industry—Mr. Beard, the general secretary 
of the United Patternmakers’ Association, says in the 
Trade Report of his organisation: “I wonder if he is 
aware of the ure agreement which is in operation 
in the engineering industry? I wonder if he knows 
that unions like our own were forced to accept this 
procedure agreement as a condition of a return to 
work after the lock-out of 1922, and that in part of it, 
the employers sit as judge and jury on their own case. 
Further, that attempts to bring this agreement more 
in line with modern conditions have been unsuccessful. 
We all agree that negotiating machinery is very neces- 
sary, but an agreement which is not entered into freely 
will always be distasteful. Before 1922, the pattern- 
makers had no difficulty in righting the difficulties 
which arose from day to day without this cumbersome 
machinery, the main object of which is to procrastinate. 
There appears to be a job here for the Ministry of 
Labour Conciliation Department. At any rate, it is 
an idea.” 


The “ York Memo.,” to which Mr. Beard obviously 
refers, embodies the Procedure for Avoiding Disputes 
which was a part of the Terms of Settlement of the 
1897 lock-out of engineers, and, with amendments 
made subsequently with the effect of speeding 
negotiations, is still in operation. According to Mr. 
Beard, the object of the procedure agreement is to 
procrastinate. In fact, its principal aim is to take 
differences on which there is failure to agree locally 
out of the hands of districts and transfer them for con- 
sideration to the executive authorities. Moreover, if 
there is failure to agree in central conference, each side 
is free to take whatever steps it thinks fit. 


As a result of negotiations respecting dual member- 
ship, the following agreement has been reached between 
the Amalgamated Engineering Union and the National 
Union of Mineworkers : “‘ With the object of preventing 
disputes between the two unions and to promote com- 
plete organisation in the coalfields, it is agreed : (1) That 
members of the Amalgamated ineering Union, 
employed in and around collieries, shall also become 
members of the lo area of the National Union 
of Mineworkers. National Union of Mineworkers 
undertakes to provide similar protection and benefits 
to such members as it gives to others paying similar 





contributions; (2) The National Union of Mine- 
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workers raises ng objection to its engineering craf 
becoming members of the Amalgamated Engineeri 
Union. Such membership would entitle them 
benefit, according to their section, and full recognition 
and assistance should they terminate their employment 
in the coalfields; (3) That when negotiations on the 
wages of colliery craftsmen are contemplated, consulta. 
tions shall take place between the two organisations. 
(4) Any question with respect to membership or other 
matters affecting the two organisations shall be dealt 
with by a meetiug of three representatives from the exe. 
cutive council of each body.’ 


At a conference in London last week, four unions 
with women members engaged in the engineer; 
industry submitted, for the consideration of the Engi. 
neering and Allied Employers’ National Federation, 

relating to wages and conditions. The 
organisations re ted were, it is understood, the 
Transport and eral Workers’ Union, the National 
Union of General and Municipal Workers, the Amal. 
ated Engineering Union, and the Electrical Trades 
Cnion, and they claimed that women workers at the 
age of 21 should be paid the adult male labourers’ rate 
and national bonus, with proportionate percentages 
for those under 21; and the introduction of gradi 
in respect of women employed on other than simple 
forms of machine operating, assembling, viewing and 
similar processes, simple forms of light servicing and 
stores issuing, and work of a type recognised in pre-war 
days as women’s work in a given establishment. The 
conference was adjourned until May 3 to enable the 
employers to consider the proposals. 


The Court of Inquiry set up by the Ministry of 
Labour and Natio: Service to consider the wages of 
men employed by the company-owned bus services in 

land, Wales, and Scotland, has recommended the 
re ment of the existing varied rates of wages of 
drivers and conductors by the introduction of new 
rates for two national groups. In Group I, drivers’ 
rates are to be increased from 96s. to 100s. a week, 
and conductors’ rates from 94s. to 98s. ; in Group 2, 
drivers’ rates are to be increased from 94s. to 98s. a 
week, and conductors’ rates from 90s. to 94%. Drivers 
who now receive more than 90s. 6d. a week are in 
Group 1, the others in Group 2. The increases should 
operate, it is recommended, as from the first full pay 
period following February 14. Semi-skilled and 
unskilled garage employees are to be raised to the same 
rates as those recently agreed for the employees of 
municipal unde ings, and a rate of 5I. 5s. a week is 
recommended for ski maintenance engineers. 


Mr. W. Elger, who presided at the annual conference 
during last week-end of the Clerical and Administrative 
Workers’ Union, expressed the opinion in the course of 
his address, that the intrusion of the State into the fixing 
of even minimum wages would impose on the Govern- 
ment a function for which it was not icularly 
fitted and would induce in workers a false belief that 
the care of their economic status was safer in Parlia- 
mentary hands than in their own organised strength. 
It would further tend, he said, towards unhealthy 
practices in political life, the establishment of bogus 
—- organisations and the turning of elections into 

tch auctions. The demand from some quarter 
for a Government wage policy lacked precision, but to 
the pote generally, it conveyed the impression that 
the Government should, by Parliamentary action, fix 
a level of wages legally enforceable. The unions had 
always asserted that wages should be determined by 
negotiation between employers and employed. 


In his address to the annual meeting of the Council 
of the Association of Engineering and Shipbuilding 
tsmen at Dunoon on Friday last, Mr. R. R. 
Ponton, the President, declared that the organisation 
would continue its efforts to obtain a charter embracing 
a 35-hour, five-day week, a minimum of 6J. 10s. a 
week plus cost-of-living bonus, and adequate holidays. 


Mr. H. V. Tewson, assistant secretary of the Trades 
Union Congress, has been appointed acting general 
secretary in succession to Sir Walter Citrine, who is 
joining the National Coal Board. Mr. Arthur Deakin, 

ral secretary of the Transport and General Workers’ 
nion, and Mr. Tewson are to take the places on the 
executive of the World Federation of Trade Unions of 
Sir Walter Citrine-and Mr. Ebby Edwards, the general 
secretary of the National Union of Mineworkers. Mr. 
Edwards has also been appointed to the National Coal 
Board. The expectation is that Mr. Deakin will 
succeed Sir Walter Citrine as President of the World 
Federation of Trade Unions. Mr. C. R. Dale has been 
appointed secretary of the Trades Union Congress Social 
Insurance Department in succession to Mr. J. L. Smyth, 
who is taking up an appointment in the Ministry of 
National Insurance. 
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THE REPAIR AND UPKEEP OF 
H.M. SHIPS IN WAR.* 
By G. A. Basserr, C.B., R.C.N.C. 


Tue refit and repair of H.M. ships in peace-time is 
dealt with by the Royal Dockyards at home and 
abroad, and the programme is arranged well in advance 
to meet fleet requirements and to ensure a smooth and 
economical sequence of work, In close proximity to 
each dockyard are barracks, storehouses and maga- 
zines, which facilitate the working of the fleet, while 
berthing and docking capacity is also available to 
meet the special requirements of H.M.ships. In 1939, 
in addition to normal refits, there were in hand in the 
home dockyards some long-term conversions and also 
new construction work, It has been the policy of the 
Admiralty to allocate to the Royal Doc the 
larger and more difficult repairs to H-M. ships. Sub- 
marine construction was also in progress at 
Portsmouth and Devonport, and this capacity has-been 
utilised to the full, 

When war broke out, the load of naval repairs, etc., 
immediately outstripped the capacity of the Royal 
Dockyards and it was necessary to make use of repair 
capacity in private shipyards for H.M. ships. To 
supervise advise dh repairs it was necessgry. to 
appoint overseers to the various districts. In all,some 


2,250 dockyard officers and men were so appointed to 
meet the i programme as wéll as tlie 
repair jobs, The dock were practically the only 


source of supply for such overseers. Men from the 
bonne, ete wee foon See oe See aces 
establishments a such as Freetown, wa, 
Kilindini, Colombo, Mediterranean . Officers 
and men were also drafted into the Spavial Repair 
Ratings (Dockyard)—to which further reference is 
made later—for service in operational areas on repair 
ships and elsewhere. . 

At the outbreak of the war, the total personnel of 





ance staffs in specially equipped naval bases, at various 
ports in the United Kingdon and abroad. The number 
of these repair and maintenance bases was greatly 
increased during the war in order to meet the require- 
ments of the convoy escort forces, landing ships and 
craft, ora ote trawlers, coastal forces, etc. The 
naval staffs at these bases dealt with a large volume of 
minor running repairs, boiler cleanings, etc., thereby 

of the Royal Dockyards and 
commercial yards tigibe utilised for more extensive 
repair work. 

The Emergency Repair Organisation.—On the out- 
break of war, Flag or Naval Officers-in-Charge were 
og to all the principal commercial ports in the 

nited Kingdom. ese Officers were responsible for 
the general supervision of all naval.activities in their 
areas, including the repair of H.M. ships and the fitti 
out and conversion of chartered and isiti 
merchant ships for naval service: ‘An Emergency, 
Repair Organisation, as part of the Dockyard Depart- 
ment under the Controller of the Navy, was set up in 
London. In co-operation with the Naval Staff at the 
Admiralty, it arranged for the repairs of H.M. ships 
which sustained action or weather d at home’ 
‘and abroad. or Na 
Charge, Emergency Repair Overseers were appointed 
in each area. These overseers were recruited from 
experienced technical officers and workmen from the 
Royal Dockyards, and functioned’ as a group in each 
area 


The Emergency Re ir Overseers acted as advisers 
to the Flag or Naval Officers-in-Charge of the 
as to the best means of dealing with repairs, and : 


mined with the ships’ officers the minimum amount of | H 
to enable the ships to proceed to sea }, 


repairs 

as quickly as possible in a seaworthy and efficient 
condition, and finally ensured that the firms carried 
out the work satisfactorily and expeditiously, The 
number of Emergency Repair Overseers rose to 579 











the professional departments in the dockyards at home | in 1944, The first intimation of damage receiyed from 
was 39,000, of which some 55 per cent. were directly | H.M. ships was often meagre, and it was the duty of 
TABLE I. 
| Battleshi Cruisers and Other 
Year. and Battle Aircraft Destroyers. | Submarines. | Shipsand| Totals. 
Cruisers. Carriers. t. : 
September 17, 1939, to September 21, +00 11 193 465 67 6,877 7,613 
*” 22, 1940, ” ( 20, 1941 4 137 432 82 8,605 9,260 
21, 1941, % 19, 1942 6 85 332 56 ¢ 7,318 7,797 
*s 19, 1942, 88 25, 1943 2 58 283 60 8,350 8,753 
ee aS , 1944 9 191 242 57 10,526 | 11,025 — 
” 24, 1944, ” 22, 1045 2 138 205 52 7,582 | °°" 7,929 ” 
Totals 34 802 1,959 374 49,208 52,377 























employed on repairs and conversions of H.M, ships. 
The skilled personnel rapidly decreased for the reasons 
given above, and while, by 1945, the total 


these had increased to 47,500, there was 


increased during the war . In to the 
repair and upkeep of the , the of Dock- 
yards was responsible for the equi of over 120 


naval air stations with mobile 
addition, naval training 
es at Pembroke Dock, Corpach, and 
Dunstaffnage. : 

The setting up of Pembroke Dock, Corpach and 
Dunstaffnage had two main objectives: the 
of repair and docking facilities for Western Approaches 
Escort Forces, and the dispersal of repair capacity, 
beerisiy Sapsnind (he-adr iaaaue We the envious aut 
ee oe dock at Pembroke was 
reconditioned and floating docks and workshops 
vided at Corpach and Dunstaffnage, together vith 
housing accommodation and amenities for the work- 
people transferred from the southern yards. Berthing 
for fleet units had to be provided at many anchorages 
in the United Kingdom and abroad. Cable and_ 
mooring materials were in short supply and special 
steps had often to be taken to ide material for such 
moorings at short notice. In the development of radar 
and anti-submarine weapons, dockyard officers worked 
in close tion with the navah-authorities son- 
cerned, and many prototypes were deve in the 
dockyards which involved large demands on the drawing 
offices and skilled personnel. 

A considerable amount of minor repair and main- 
tenance work in H.M. ships is carried out, both in peace 
and war, by the ships’ companies and naval mainten- 


maintenance units in 





* Paper read before the Institution of Naval Archi- 


1 of | i 


establishments, and repair |! 


in March, 1940, to the maximum of 180;000 in June, 
1943, From this peak a decline to about 157,500 in 
September, 1945, took place. The curve showing the 
number of tives at work on naval repairs and 
conversions an increase from about 28,000 in 
March, 1940, to the peak of about 33,000 in March, 
1941. preg aenpredertys Apo be | until March, 
1945, bonny etaaee a 31,000 at th a ere is a 
steep to in nae 1945. . ate 
figures for naval repairs only are not available, of 
the numbers represented pads tole scape ana 
and conversions by far mg § were | 
on repairs under the supervision of the Emergency 
Repairs tion, The numbers are those actually 
working on specific days, and to these should be added 
some 40 cent, to cover absentees, men in non- 
federated firms, and sub-contractors. 

Some typical examples of the type of damage 
sustained and the extent of the repairs involved are 
given in Figs. 1 to 7, on pages 406 and 407, Figs. 1 and 2 





tects, London, on Wednesday, April 10, 1946. Abridged, 


show the damage to H.M.S. Javelin, a destroyer of the 


Officer-in- | sas 


ion, | came under the following main headings 


Curves | submarines to be refitted. 


1936 programme with a standard displacement of 
1,760 tons. The ship was hit by torpedoes in both 
bow and stern. Repairs were made at Devonport 
Dockyard, the work taking from November 30, 1940, to 


= 


~ 


; son, Limited, 
er ‘3; 1941, to April 
damage from air attack on April 17, 1940, to HM. 
10,000-ton, &in. gun cruiser, d ting from 


Fig. 7. The 
‘ 24, 1941, were carried 


1940, to February 


gressed, the time required for refits of 
“ increased. This was dae tg (a) 
improvements in‘ radar and anti-aircraft equipment ; 
(b) increasing defects resulting from advancing age’and 
war service; (c) widening disparity between fleet 
requireménts and repair resources available ; (d) fluc- 
tuation of priorities. An analysis of time required for 
normal refits of each particular category of warships 
from 1940 to 1945 shows a general increase of 100 per 
cent., while in cruisers, the time required was nearly 


}trebled. This increased load limited the number of 


ships of each which could be dealt with. 


“ 7 Praise is due to the management staffs and employees 


of the shipyards in the United Kingdom as a whole, 
who co-operated wholeheartedly with the Admiralty 
to ensure the speediest possible return of H.M. ships 
to active service. The work, in many instances, was 
novel and the information available in advance of 


: = In spite of this, however, there was 
a notab 


keenness at all times to make the speediest 
and best repair possible. 

I in Repair Facilities in the United 
Kingdom.—Immediately war became imminent, steps 
were taken to increase the repair facilities in the com- 
mercial ports in the United Kingdom. These measures 
>—(a) Provi- 
sion of workshops, cranes, dock blocks and other items, 
to enable the Gladstone Dock at Liverpool and King 
George V Dock at Southampton to be used for the 
repair of the largest of H.M. ships: (5) Provision of 
battery sheds, cranes, etc., at Ardrossan, Blyth, Dun- 
dee, Troon, Newcastle, and later at Tilbury, to enable 
(c) Removal of Admiralty 
Floating Dock No. 4 from Devonport Dockyard to the 
Clyde, to increase docking capacity in that area. (d) 
Improvement of the capacity of small yards by the 
extension of buildings, improvement of workshop 
machinery, erection of new cranes and wharves, build- 
ing of slips, slids and grids for the slipping of Coastal 
Forces craft, landing craft, etc, 

The Admiralty provided a 50-ton mobile electric 
crane, workshop alongside the dock, also magazine 
flooding arrangements at Gladstone (and Brocklebank) 
Docks, Liverpool. This dock was in use for the dry 
docking of H.M. ships for 51 per cent. of the period 
December 91939, to October 20, 1945, and those 
docked included : 12 capital ships, 18 aircraft carriers, 
5 armed hant cruisers, and 13 cruisers, To relieve 
congestion at Liverpool, the Gladstone Dock was used, 
asa wet berth. Including the time required to prepare 
blocks, the dock was occupied by H.M. ships for 
70 to 75 per cent, of the period referred to above, and 
from January, 1942, the percentage has increased to 8L- 
Other facilities provided at Liverpool by the Admiralty 
were: 29 Scotch derricks, ranging from 5 to 15 tons, 
round the dock system; motor-generators and cable 
extensions for power supply ; portable air-compressing 
and welding plants; additional special dock blocks 
and docking ; and special machinery ‘and gear 
required for warship repairs. 
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Fie. 1. H.M. Destroyer “ Javetixs”; Forwarp Enp. 


At King George V Dock, Southampton, arrangements 
were made to supply additional docking blocks and 
to equip a workshop alongside to enable H.M. ships 
to be repaired there. Consequent upon the German 
occupation of France and the air menace to the 
Channel ports, it was not possible to make extensive 
use of the dock for the larger naval ships, but it 
was of the utmost value as a wet berth, quay space 
being thus increased by approximately 2,400 ft. ; 
also for the fabrication of breakwaters for “ D”- 
day and other large erection jobs. Five additional 
slipways, with winches, cradles, derricks, workshops, 
etc., were installed at Crosshouse (2), Cracknore 
(2), and Messrs. Camper and Nicholsons, Northam (1). 
A*grid was installed at Messrs. J. I. Thornycroft’s, 
Woolston, and a combined slip and grid at Messrs. J. I. 
Thornycroft’s, Northam. Southampton floating ferry 
Slipway at Woolston was requisitioned, dredged, streng- 
thened, and fitted with derricks. These slips and grids 
were capable of taking major landing craft. Two 
450-ton concrete floating docks were provided for the 
docking of major landing craft ; also a number of embar- 
kation hards were laid down in harbours and sheltered 
waters in the area. * 

Submarine Repair Facilities.—It was found necessary 
to imerease the refit capacity for submarines and to 
allocate additional yards for this work in proximity 
to their operational bases.’ It was also necessary to 
provide suitable storage and plant for the maintenance 
and recharging of the main batteries, and also for small 
cell charging. Special battery sheds with electric 
charging and lifting arrangements were provided at the 
yards of: The Blyth Dry Dock Company, Blyth; The 
Caledon Shipbuilding and Engineering Company, 
Dundee; Messrs. Green and Silley Weir, Tilbury ; 
The Ailsa Shipbuilding Company, Troon ; The Ardros- 
san Dockyard Company, Ardrossan ; and Messrs. Swan, 
Hunter and Wigham Richardson, Limited, Newcastle. 
Additional electrical equipment, including two 50-kW 
rectifiers and supply points, was provided for the AMAG “ ” 

Grangemouth Dockyard Company, Grangemouth. Pe. 7, Te Fe adie Poa wh op Ma 

The yards mentioned had no previous experience of | to the firms. Under their guidance and with the ready Table II, opposite, is an analysis of the work on 
submarine refit work and the particular problems | assistance of the submarine personnel, eminently | H.M. and Allied submarines during the period of the 
associated therewith. Selected Emergency Repair | satisfactory repairs and refits were carried out on| war by the firms mentioned. In addition to the work 
Overseers, familiar with submarines, were appointed | British and Allied vessels. mentioned in Table II, the special experience with 
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TaBLE IIl.—Analysis of Work Carried Out on Submarines 




















at Special Refitting Bases. 
Numbers of 
Refitting Base. 
Minor 
Refits. | Large Repairs 
Repairs.| and 
Dockings. 
Dundee (Caledon) # ¢ 23 9 79 
Grangemouth (Grangemouth 
a Company) .. “ei 6 1 5 
Blyth (Blyth Dry Docks) ..| 24 1 24 
Tyne (Swan, Hunter) .. _ 16 2 2 
Ardrossan (Ardrossan Dockyard) 2 2 31 
Troon (Ailsa) 14 — 7 
Tilbury (Green and Silley Weir) 
(from December, 1943) 4 1 —_ 
BRE 882 2) ae 16 | 148 








submarine construction of Messrs. Vickers, Barrow, has 
been utilised for the repair of submarines, as convenient, 
at intervals from October, 1941. The volume of such 
work is :—Refits, 3; large repairs, 2; and dock- 
ings and minor repairs, 7. In 1940, seven "submarines 
(Seawolf, Sterlet, Sunfish, H.39, H.44, and H. 49, and the 
French submarine Calypso) were docked and repaired 
at Great Yarmouth. This was the first occasion on 
which many of the workmen had seen this type of craft. 
In view of the air menace to the southern ports, and 
to improve the docking facilities in the Clyde area, it 
was decided, in 1941, to move the 30,000-ton Admiralty 
Floating Dock No. 4 from Devonport Dockyard to the 
Clyde. The first a tye dry-docked in October, 1941, 
and since that date the dock has been occupied by HLM. 
ships and merchant ships for 55. per cent. of the days 
available, and some 71 ships have been docked. Many 
of these ships would have had to be sent elsewhere 
for docking J = te a bon been available. To 
augment the facilities for the docking of | warshi 
in Admiralty Floating Dock No. 4, a large Sodinoune, 
C.L. 8, was also transferred to the area, The facilities 
for repairs in the wet docks, i.e., Prince’s Dock, Queen’s 
Dock, Yorkhill Basin, and Dalmuir Basin, were 
ye owe by the installation of shore electricity supplies 
plant consisting of static and mobile generators, 
ete. A smaller floating dock (A.F.D.7, of 2,200 tons) 
wes transferred.from Portland to the Clyde i in 1941, and 
extensively. used for periodical dockings of submarines. 
y quay at Gourock Pier was taken over from the 
L.M.S8, Railway and sheltered berths in Great Harbour 
devel for destroyers and escort vessels. 
was carried out at Messrs. Palmers, 
Hebburn-on-Tyne, to improve berthing alongside for 
cruisers and other large warships. Accommodation 
for crews of ships when in dry dock, and covered 
storage space for ship’s stores, was provided at Messrs. 
Swan Hunter, Mid Docks, and Wallsend Slipway. 
Firefighting equipment and emergency dock pumping 
equipment were provided at Middle Docks; Messrs 
Palmers, Hebburn; Wallsend Slipway ; and Messrs. 
Swan Hunter. The problem of providing 





adequate 
supplies of direct current to meet the requirements of 
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H.M. ships was solved by the provision of rectifiers, 
rotary converters, etc., at various yards and berths. 
A 25-ton floating crane was provided by the Admiralty, 
also a 10-ton electric crane. Low-pressure compressed- 
air systems were also provided. 

In 1939, the Jarrow Dock and associated 
premises were in the hands of the Jarrow Ship 
Company. The dock was not in use and the hull of 
the ia, which was being broken up, weg nom | 
blocked the entrance to the dock ont to the 
As the dry dock was capable of ps as large asa 
destroyer, it was decided. to bring it mee action again. 
The dock and adjoining were leased by the 
Admiralty, the ia was towed clear for 
the completion of the b 
were repaited, and the dock eats ‘machinery refitted. 
A 1S-tch ehuneie dantiok onnoe (hod on thee eb) em 
purchased, and a 4-ton electric crane and a 5-ton steam 
crane were installed on the sides of the dry dock. A 
2-ton Hyster crane was for general 
work about premises. Keel blocks for the dock, 
and the. usual stores, trestles, and other loose plant 
for working the dock were supplied. Existing build- 
ings were made good, and new bui erected and 
— out as machine = shops and gga se 
shop. A ting plant and compressor 
installed. Shore accommodation for the crew of ane | for 
ship in is Gath: wed proeaal, A.R.P. shelters built 
and the necessary 
The whole - 
expense so 


cove 


managed, Admiralty, 

Palmers, Hebburn, and work which id = be done 
at Jarrow was taken to the Hebburn works. The 
Jarrow shipyard has been used extensively from 1942 
onwards, and 78 ships, mostly H.M. ships, have been 
docked in the dock, and 45 refits carried out. 

Two derelict docks, known as Hills Dry Docks, at 
Cardiff were reconditioned. ‘Tredegar Dock at New- 
port, also derelict, was brought into use. Windsor 
Slipway, Cardiff, was reconditioned with two new sli 
and special cradles for the repair of landi 
Considerable improvements to the docking facilities at 
Dundee were effected by the renewal of dock blocks and 
repairs to dock bottoms, the laying of rail lines along 
one side of the small dock to permit the use of a 5-ton 
steam travelling crane, also the provision of adequate 
shore electricity supply. 


(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 


The Blue Book, 1946. The Electrical and Engineering 
Trades Directory.—Although this, the 64th, edition of 
this standard directory appears under more favourable 
pe than its immediate predecessors, its 
contents and make-up are still, to a large extent, 
affected by war-time restrictions and shortages. It 
was stated in the editorial preface to the “ Diamond 
Jubilee Edition,” which appeared in 1942, that ferme 
normal times returned the old, and useful, bi 
section was to re-appear. No surprise be elt 
os this promise has not been fulfilled in 1946; the 

per shortage is still acute and it may well be that the 
eon also applies to editorial staff. In bulk, the new 
edition is slightly larger than that of 1945, but the 
list of contents has not been changed ; the extra paper 
available has been utilised in extending the length 
of the classified section. This is a development in a 
desirable direction, but users of the book are mainly 
concerned with the information contained in the 
various sections, rather than with their length. The 
service rendered to industry by The Blue Book was 
hampered during the war by the censorship imposed 
on information concerning new locations of factories, 
and restrictive regulations were still in force until 
quite late in the period of preparation of the material 
fot this 735-page volume. As a consequence, it has 
not been possible, in every case, to fill in war-time gaps. 
On occasion, this may prove aslight inconvenience, but 
is not likely to be more than that and the com nsive 
alphabetical and classified lists of individuals, institu- 
tions, manufacturers, contractors, consultants and others 
will continue to serve as an almost i ble source 
of reference for all concerned with the wide sagineeting 
field which the book covers. It may be hoped, an 
expected, that in the 1947 edition some of the projected 
extensions may find a place. The Blue Book is pub- 
lished by Ernest Benn, Limited, Bouverie House, 
Fleet-street, London, E.C.4, price 30s. net. 





WELSH INDUSTRIES FarR.—A Welsh Industries Fair 
will be held at Cardiff from May 27 until June 1. Further 
information is obtainable from the Secretary, The 
Nationa] Industrial Development Council of Wales and 
Monmouthshire, 17,, Windsor-place, Cardiff. 





‘* ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 


"MG slated jm cach ane” where none te mendloned, the 


pride ation nl ted. 


where none is 


lane London, W-C:2, price 18. each 


The date of the advertisement of the gem | 


Cone Sawe, S wen after the abstract 


each case, unless has been sealed, when the 
word “* Sealed * is appended. 


seated, #1 Woledeatianie Wad 3: D. Berth, 68. Wtere- 
hampton. ) April 43; 1939.—The invention 
relates td large alfeeatt wings, the depth of which at the 
8 pong wlyetealier: ree igt enough to afford space 

the accommodation 
aaa aé hitherto constructed, has been obstructed by 
- [structural members. The wig shown has two main 
spars 10, 12 and an auxiliary rear spar 14 serving to 
support the aileron and wing flap hinges. These sparsare 


-| attached to a central ring 16 6f box section, its external 


diameter being nearly equal to the chord of the wing 
and its internal diameter being about half its external 
diameter. The cross-section of the ring is rectangular, 
and in some cases the annular space within it is entirely 
free from struts, and can be used for the stowage of 
cargo or fuel. - The well 18 within the ring is left entirely 


free and ta quadighio fer’ piiistsignes-eF conan. The wing 
rie 30 aOR” Saree weesincte ob the 
outer of the ring 16, although in some cases 
they may be éxtended, as shown in lines, to the 
margin of the well 18. When the central space is used 
‘cal | 98 & cargo hold or passenger cabin, it is closed by a 
comovelly Pat Cr oO Soaaiel coment 
the wing ribs are extended across the 
ring structure as shown by dotted lines. When, however, 
the well 18 accommodates a gun turret, the whole of the 
upper surface of the ring is covered by the marginal 
part of the cupola, the shape of which fairs into the 
wing contour. The fuselage 30 and the engine nacelles 32 
of a typi Seg pe | propane atecengptar rapa po 
to the and it will be seen that the central well 18 
sopvidtea tihiane SUNie Gch i eeeatienbe te tae duaihens 
itself, the proportions of which are dictated by aero- 
dynamic considerations. (Accepted January 4, 1946.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


573,990. Length Bar Gauge. Pitter Gauge and Pre- 
cision Tool Company, Limited, of Leatherhead, and L. E. 
Glover, of Leatherhead. (3 Figs.) August 14, 1943.— 
The length bar is for use with a linear-dimension gauge, 
and can be employed with a micrometer end to enable 
one micrometer end to be used in gauges of varying 
lengths. The length bars are of different lengths, so that 
by securing two or more together any desired length of 
gauge can be produced, and it is the main object of the 
invention to enable this connection of two bars to be made 
so that the accurately machined ends of the bars bed 
against each other without risk of distortion by the con- 
nector. Loose connectors are also avoided. The length 
bar consists of a piece of steel 1 of accurate length 
between its énd faces: These | are hardened and 
lapped for maxintimr accuraty: “At one end of the tube 
is a threaded plug This plug has a threaded 
outer end 5 ng from the’ tube and an inner balt 
end within the tube. A transverse hole with flared ends 
is drilled through this end and a pin 10 passes through 
it and the wall of the tube to secure the plug to the tube 


cargo, or. passengers, but: 


units are formed at their exids to fit into t 
'}laid on their sides and are 


with a certain amount of freedom of angular moy- nent 
in all directions in relation to the tube. The ends of the 
pin are comparatively loose in the wall of the tube, and 
it is held in place by a ferrule 9 having a knurled onte, 
surface which fits on to the tube. The other end of the 
tube is bored out to receive an internally-threaded socket 
13. A similar ferrule 9 is mounted on this end of the 
tube. The adjacent ends of the ferrules are recessed to 


YAY Vann 
“ae 
ey Ae 
(673,890) 


accommodate a protective tube 12 so that heat from the 
hands will not be transmitted to the tube 1 when the 
length bar is handled. In use, when the length bar jg 
attached to a micrometer gauge or to another length bar, 
the threaded plug is screwed into the socket part 13 of 
the gauge or other bar until the adjacent faces are brought 
up tight. The limited angular movement of the plug 
enables these two faces to be brought accurately together. 
(Sealed.) 


SHIPS AND NAUTICAL APPLIANCES. 


573,919: Prefabricated Dock Gates. Head, Wrightson 
and Company, Limited, of Thornaby-on-Tees, F. J. 
Walker, of Thornaby-on-Tees, and Sir Thomas Wrightson, 
of Darlington. (9 Figs.) December 17, 1943.—The 
dock gate is designed so that the several parts can be 
made in the factory and assembled on site, thus greatly 
facilitating transport. The heel post and the mitre post 
of the gate are of timber and, in the case of the heel post, 
its operative surface is curved to engage a granite set 
and make a sensibly watertight joint; the operative 
surface of the mitre post is bevelled for the same purpose. 
Horizontals form, together with the posts, a framework 
for the skin of the gate. The posts and the horizontal 


orizontal 
- These 
horizontal consist of plate girders 6, which are 
are connected in pairs by side 
flanges to form hollow box girders. 

so formed are machined at the 

















factory so that they can be readily welded to the .chan- 
nels 5 on site. Diaphragms 10 extend between the pairs 
of girders forming the horizontal units, and to the upper 
girder of each unit are welded lengths of the diaphragms 
10, which space the horizontal unit above it when the 
units are being assembled along the channels 5. The 
gaps thus left between them are closed by filling plates 
completing the skin of the gate. The web of each plate 
girder 6 extends at its two ends beyond the flanges, 
which are cut short, and fit snugly into the channels 5. 
The side plates at each end of the beam overlap the 
flanges of the plate girders so as to form grooves between 
them andthe extended webs of the girders which embrace 
the ends of the flanges on the channels. The construction 
thus affords; in effect, a tongue and groove connection 
between the wérticals and the horizontal units so that, 
a maces Gober it ig merely necessary to interfit the 

and ‘connections ‘of the verticals and the 
various ho ‘unite and then to weld them together. 
During erection, it may be found that there is some 
distortion: which needs correction; the fitting of the 
“ filling plates between the spaced horizontal units 
being, effected ‘last, enables the correction of distortion 
to be made-before the plates are fitted, so that when 
the plates are welded, they will hold the gate rigid in the 





corrected position. (Sealed.) 
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£ LOAD IN A BOLT DUE 
TO TIGHTENING THE NUT. 
By JonN L. M. Morrison, D.Sc., M.I.Mech.E. 
Tux object of this article is to provide information 
on the effective coefficient of friction between 
members, with particular reference to the 
correct tightening of bolts and nuts. This term is 
wed to include similar fastening devices. It will 
be well, at the outset, to draw attention to the 
rather elementary, but not always clearly under- 
stood, problem of the forces which fastening bolts 
ge called upon to resist. A simple case is dealt 
with concisely in Unwin’s Elements of Machine 
Design, where it is shown that if the bolts are stiff 
relative to the members which they fasten, they 
must withstand a total force which is the sum of the 
initial tension due to the tightening of the nuts 
and any force tending to separate the members. 
Taking this case as the worst possible condition 
from the point of view of the strength of the bolts, 
Unwin roughly calculates the stresses caused in a 
bolt when the nut is tightened by a workman, and 
concludes (1883 edition, page 123) ‘‘ Hence, bolts 
of less than }-in. diameter are not used for joints 
requiring to be tightly screwed up.” In the 1900 





value of the separating force by an amount which 
can be estimated from consideration of the relative 
stiffnesses; to avoid unnecessarily high static 
stresses the initial tension should not much 
greater than this. 

From such considerations, the optimum initial 
tension in any given case can be calculated, or 
determined empirically. If there is a large tolerance 
between the minimum initial tension, to avoid 
fatigue stresses or leakage, and the maximum initial 
tension which the bolts can safely withstand, it may 
be satisfactory to rely on the skill of the workman 
to tighten the nuts correctly, but a variety of ciroum- 
stances tends in certain cases to reduce this margin 
of permissible error. Taking again as an example 
an aero engine, it is clear that in order to provide 
in the space available a reasonable distribution of 
the forces caused by the fastenings, small bolts 
must be used, and as Unwin pointed out, the 
margin decreases rapidly with the size of the bolt. 
The continuous demands for higher output and lower 
weight increase the unavoidable stresses. It there- 
fore becomes essential to control the initial tension 
so accurately that the experience of the average 
workman can no longer be considered an 
safeguard. In such cases some other method of 
control must be employed. 















Y Yj, 
(8708¢) 

College in which nuts were tightened by experienced 
workmen, which fully support the previous conclu- 
calculations justify “‘ the experience that bolts less 
than § in. should not be used in flanges.” 

that this rule of thumb is no longer used. It would, 
for instance, be a matter of some difficulty to find 
which approach § in. in diameter. Some of the 
reasons for this change in practice are fairly obvious : 
with those Unwin had in mind makes the adoption 
of the rule practically impossible ; instead of the 
considered, there are now available materials with 
higher tensile strength, and workmen who have had 
clearly have developed a rather more delicate 
touch than those concerned in the earlier experi- 
the “ worst possible ” case, but as he pointed out, 
if the bolts are less stiff, the total load which they 
majority of applications, bolts are used to fasten 
together members which are relatively much stiffer 
8 force is applied between the members tending to 
separate them, little change in stress occurs in the 
as the total initial tension in the bolts. Thereafter, 
separation tends to occur, and the bolts have to 
applied force, whichever is the greater. If the 
force fluctuates, the variation in stress will be 
force or not. To avoid stresses leading to fatigue 
failure, or to avoid leakage from a pressure joint, 


. 
ve 
edition, he quotes experiments made at Sibley 
sion. Again, in the 1927 edition, vol. 1, page 192, 
Modern engineering developments indicate clearly 
in @ car or aero engine more than a very few bolts 
the reduced scale of these engines in comparison 
wrought-iron or mild-steel bolts which Unwin 
extended experience with the small sizes must 
ments. Moreover, Unwin’s chief concern was with 
have to resist is considerably reduced. In the 
than the bolts themselves. When, in such cases, 
bolts until the force is of the same order of magnitude 
withstand little more than the initial tension or the 
small or great as the initial tension exceeds the 
the initial tension should exceed the maximum 




















A few possible methods can be suggested. The 
most direct is to measure the elongation of the bolt 
as the nut is being tightened: this procedure is 
sometimes possible, but it is obvious that its use is 
limited by practical considerations to special cases. 
Another method is to define the rotation of the nut 
from the position in which it first bears on the sur- 
face: again the difficulties are obvious ; the initial 
position is hard to define accurately, the measure- 
ment of the rotation is not easy, and the calculation 
of the correct angle of rotation involves so many 
assumptions that an empirical determination for 
each individual application is . A third 
method is to define the torque which should be 
applied to the nut : the principal difficulties involved 
are the determination of the correct torque, and its 
application. As to the latter, spanners are available 
which are intended to limit to a specified value the 
torque applied to the nut ; this article is concerned 
with the former. ’ 

The correct torque, that is, torque which must 
be applied to the nut to produce a specified tension 
in the bolt, is calculable to a reasonable degree of 
approximation if the coefficient of friction between 
the various rubbing elements is known. This 
torque is made up of two parts: that necessary to 
overcome the friction between the face of the nut 
and the surface against which it rotates (or, of 
course, of an interposed washer), and that necessary 
to overcome the combined friction and resolved 
component force between the mating screw surfaces. 

The first part, T,, is given by the expression 


T, = wfm W, 


where y, is the coefficient of friction, W the axial 
load in the bolt, and r,, the mean radius at which 
W acts. In general, r,, is not determinate ; if it 
be assumed that the pressure over the face of the 
nut is uniform a value is, of course, easily calculable, 
but the most casual examination of any nut com- 


mercially obtainable will show that such an assump- 
tion is not justifiable. In the tests to be described, 
a washer was always used under the nut, and in the 
calculations the (arithmetic) mean radius of the 
washer has been taken as a sufficiently correct 
value for 1,,. 

The second part, T,, is given for a V-thread by 

T, = Wrtan (« + 2’) 

where tan \’ = tan A secf (1—sin?« ant) 
tan A = p, = coefficient of friction between 
thread surfaces, 
a = pitch angle of thread, 

28 = — between the two lines in which 
the two faces of a thread are cut 
by an axial plane, and 

r = effective radius at which W acts. 
For any normal proportions of a nut and bolt the 
quantity (1 — sin*« sin®)* is sensibly equal to unity, 
and tan \’ = tan Asec f. For the Whitworth-form 
threads used, 28 has been taken as 55 deg., and r 
as the arithmetic mean of the full and core radii of 
the bolt. 

It remains, therefore, to determine the values 
to be used for the coefficients of friction p, and py. 
It is possible that the relevant information exists, 
but it does not seem to be readily available. Engi- 
neering handbooks omit any direct reference to the 
question, giving only a few widely differing values 
for the coefficient of friction between different 
materials without sufficiently precise information 
as to the conditions under which the determination 
was made to allow them to be used with confidence 
in any specific case. In 1896, Kingsbury} carried 
out experimental work on square-threaded screws, 
in which lard oil, heavy machinery oil, and graphite 
were used as lubricants between cast iron, wrought 
iron, mild steel (soft and case-hardened), brass and 
bronze surfaces. The screws were rotated in the 
nut at not more than one revolution in two minutes. 
He concluded that the lubricant was the determining 
factor, and that the materials were relatively 
unimportant (although in one series of tests, oil 
and graphite on a brass nut gave an unusually low 
coefficient), stating that for metallic screws in good 
condition, turning at extremely slow speeds, under 
any pressure up to 14,000 lb. per square inch of 
bearing surface, and freely lubricated before appli- 
cation of the , the coefficients given in 
Table I might be used. These results are very 


TaBLE I.—Summary of Kingsbury’s Tests on Square 
Threads. 





Coefficients of Friction. 





Lubricant. 
Minimum. | Maximum, Mean. 





Lard oil si ¥ PA 0-09 0-25 0-11 
Heavy (mineral) machinery 

OR. nin on ioe 7" 0-11 0-19 0-143 
Heavy machinery oil and ” 

graphite in equal volumes 0-03 0-15 0-07 








valuable, but they are hardly sufficient to cover 
modern practice. In the first place, the maximum 
pressure is very much less than—perhaps about a 
third of—the pressure which may now be applied 
to screw threads. Secondly, the limits of variation 
are very wide; a factor of 5 is required to cover 
the extreme values in the case of lubrication by 
graphite and oil. This may well be inherent in the 
problem, but it seems probable that, with modern 
screw threads, closer limits might be fixed. In this 
connection it may be particularly noted that Kings- 
bury used threads “‘cut carefully in the 
lathe, and worn to good condition by trials previous 
to those recorded.” Thirdly, a number of appa- 
rently unrelated failures in screwed members which 
had come to the notice of the author suggested that 
it might be well to consider the effect of other 
materials forming the rubbing surfaces. 

It was therefore decided to carry out tests to 
determine the effective coefficients of friction during 
the tightening of nuts. For reasons which have been 
discussed above, modern aero-engine practice was 
followed ; for instance, in the choice of size of bolt, 





* For this exact expression the author is indebted to 
W. M. Shepherd, D.Sc., Reader in Elasticity, University of 
Bristol. 





+ Trans. Amer. Soc. Mech, Eng., vol. 17, page 96. 





410 





ENGINEERING., 


May 3, 1946, 





type and surface finish of thread, and materials, 
including the bolt, the nut, the surface on which 
the face of the nut rubs, and also of any protective 
coating applied to these materials. As to lubricants, 
it was decided that in view of the alarming number 
of variables already envisaged, it would be advisable 
to limit the lubricant to a standard oil (D.T.D.109) 
and graphite, and to make some additional tests 
without intentional lubrication. Messrs. The Bristol 
Aeroplane Company, Limited, were interested in 
these tests, and the author has to thank them for 
providing the special bolts used, the washers and 
nuts, and also for making one of the “ bodies” 
used (as described below). 

Apparatus and Method of Test—The apparatus 
used is relatively simple. Two separate units were 
made, differing only in size, to test bolts of }-in. 
and }-in. diameter. The larger is illustrated in 
Fig. 1, page 409. The bolt @ under test passes 
through a tubular member or body 6, which is 
fitted with an adaptor c at the nut end. The 
adaptor can be changed to provide new or different 
surfaces against which the washer under the nut 
bears. The ends of the body are machined to fit a 
10,000 Ib.-in. Avery torsion machine which was 
used in the tests. The head of the bolt fits an 
adaptor which is similarly machined. © Transverse 
holes through the body provide access to two small 
transverse holes in the bolt, which are partly 
screwed with a taper tap. The measuring devices 
consist of the torsion machine (replaced in a few 
tests by a torque spanner), two axial extensometers, 
a torsion meter on the body and a torsion meter on 
the bolt. These measure, respectively, the torque 
on the nut, the axial strain in the body, the twist 
in the body and the twist in the bolt. 

The torsion machine needs no description: 
fittings were made to grip each end of the body for 
calibration, and during the tests one of these was 
replaced by a fitting which acted as a box spanner. 
The axial extensometers call for rather more com- 
ment: these should measure the strain in the body 
without being affected by its twist. Two special ex- 
tensometers, Figs. 2 and 3, page 409, were therefore 
made, each consisting of a rigid back-plate d provided 
with a projecting needle point at one end, and at the 
other a centre-punch mark and a chisel mark, and 
a rocking member e with three needle-points of 
which two projecting in the same direction rest in 
the punch and chisel marks, the third projecting in 
the opposite direction. To each of these members is 
attached a mirror. Each assembly forms a modified 
Martens mirror extensometer supported at two 
points only—the gauge marks on the body. The 
required kinematic constraints for both extenso- 
meters are completed by the two spring members g 
which rest on 4-in. diameter steel balls soldered to 
members f which are attached rigidly to d and 
shaped so as to keep the whole assembly in stable 
equilibrium. The gauge length used is 1 in; the 
“knife edges’ are, in effect, 0-075 in. wide. The 
two torsion meters again need little description ; in 
each case a pair of mirrors is attached at two known 
positions to the member being twisted. For the 
body, each clamp carrying a mirror is supported at 
three points in a small circumferential groove ; for 
the bolt, the mirrors are supported on short lengths 
of }-in. silver-steel screwed tightly into the partly 
tapped holes. An illuminated scale and a telescope 
for each pair of mirrors complete the measuring 
devices. Correlation between strain and force is 
obtained by direct calibration: for the axial force 
on the body in a compression-testing machine, for the 
torque on bolt and body in the torsion machine. 

It will be appreciated that the readings taken give 
a direct measurement of (i) the total torque, T, on 
the nut, (ii) the part T, of this torque transmitted 
through the friction on the washer to the body, 
(iii) the remaining part, T,, of this torque trans- 
mitted through the friction on the thread to the 
bolt, and (iv) the compressive force exerted on the 
body by the nut. Readings (i), (ii) and (iii) are 
of course related; so long as the whole of the 
material involved remains elastic one could be dis- 
pensed with, since T= T,+T,, but, as will be 
mentioned later, occasionally, under certain condi- 
tions, T’, is difficult to measure, and the bolt is some- 
times very highly stressed ; the check on the correct- 


Provided that no axial constraint is supplied by the 
torsion machine (iv) clearly gives the axial load in 
the bolt: that this condition is attained was 
checked on a number of occasions by tightening the 
nut and then making T=0. The change in the 
reading of axial strain on the body was negligibly 
small. That the extensometers are not appreciably 
affected by the twist in the body was confirmed by 
reading the extensometers during the calibration of 
the body under pure torque. 

The first test on a given assembly was conducted 
by covering all the rubbing surfaces liberally with 
lubricant, screwing on the nut, and applying torque 
to the nut, sometimes by small increments, all 
readings being taken at each increment, more often 
by applying the maximum torque in one increment, 
and in a few cases by tightening the nut with a 
torque spanner. Application of the torque by the 
first method took from 15 to 30 minutes, by the 
second method 30 to 60 seconds, by the third a few 
seconds only. Except in the case of graphite lubri- 
cation, these different methods of applying the 
torque caused no measurable difference in the final 
load on the bolt; the exception will be discussed 
in more detail later. Subsequent tests on the same 
assembly were carried out sometimes after slacken- 
ing the nut till a gap was visible between the washer 
and its mating surface, sometimes after removing the 
nut completely and re-lubricating all surfaces. 

All tests were made to a limiting value of the 
torque applied to the nut: in the case of the j-in. 
bolts to 270 lIb.-in. and of the {-in. bolts to 
1,200 Ib.-in. 

Materials.~—It will be appreciated that though the 
bolts were specially made with certain dimensions to 
suit the apparatus, the threaded portion followed 
standard practice. Three sizes were made, with 
#-in. and }-in. B.S.F., and }-in. B.S.P. Whitworth 
form threads. The }-in. and }-in. B.S.P. bolts were 
made from S 65 steel heat treated to give a tensile 
strength of 65 tons per square inch, the §-in. bolts 
from EN 100T steel, heat treated to 55 tons per 
square inch (min.). The threads were ground on a 
Matrix thread grinder. Of the nine §-in. bolts made, 
three were left in the ‘‘ as ground ” condition, three 
were zinc plated, and three Coslettised. Of the nine 
§-in bolts, three were left “as ground,” three cad- 
mium plated, and three Coslettised. Four bolts were 
made with }-in. B.S.P. threads, and all were 
Coslettised. 

The nuts were supplied from stock. The j-in. 
nuts (made from § 11 steel) were found to be cad- 
mium plated all over except on the face. Of the 
§-in. nuts (made from S1 steel) some were zinc 
plated all over, some were unplated. The }-in. 
B.S.P. nuts were cadmium plated all over. A 
variety of steel washers was supplied from stock. 
Of the smaller sizes some were unprotected, some 
zine plated; the split washers used in some #-in. 
bolt tests were Coslettised. All the §-in. washers 
were zinc-plated. Two materials were used for the 
adaptors: Hiduminium R.R.56 alloy and mild 
steel. 

It was apparent on inspection of all the results 
(from some 200 tests) that cadmium plating on the 
surface of the bolt produced results that were 
different from those given by cadmium plating on 
the internal thread surface of the nuts. Inspection 
of the appropriate drawings showed that the j-in. 
and }-in. B.S.P. nuts were not supposed to be cad- 
mium plated on the thread. One or two new and 
used nuts were therefore sectioned and examined 
microscopically. It was not found possible to dis- 
tinguish the plating clearly enough to measure its 
thickness, but even on a new nut the internal plating 
was extremely thin, and on the thrust face of a 
used nut it seemed to have disappeared. This 
unfortunately introduces an element of uncertainty 
into some of the results, but in view of the fact that 
the results from these nuts agree with those from 
unplated nuts, it will be assumed, for purposes of 
discussion, that the unintentional plating was too 
thin to be effective. It will be convenient to discuss 
the results from each condition of lubrication 
separately. 

Tests Without Lubricant.—In order to obtain a 
limiting condition of poor lubrication which would 
not be exceeded in normal ice, @ few tests 





ness of the torque readings is at all times useful. 
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surfaces were cleaned with ether. In the test, 
with threads “as ground,” “stiction” wag 
pronounced ; that is, when equilibrium had ~ 
reached with @ certain torque on the nut,  o, 
siderably greater torque could be applied before 
further relative movement took place. This move 
ment was accompanied by a clearly audible “ crack.” 
and occasionally the bolt torsionmeter was di 
by the sudden movement. In these cases, the ho} 
torque was obtained by difference. When move 
had begun, it continued smoothly until equilibrinn 
was again reached, when the readings were taken, |, 
Fig. 4, opposite, curves 1 and 8, the results from ty, 
tests are shown completely (i.e., thread friction (fj 
curves), and washer friction (dotted curves), 
rately). The coefficients of friction between th 
thread surfaces in these two tests were 0-37 and 0.38 
the bolt threads being in the “‘as ground” gp, 
dition. The tests of which the results are show, 
graphically in Fig. 4 were all made with }-in. bolt, 
and steel nuts slightly cadmium-plated on threaj 
but not on face. A Coslettised spring washer an4 
@ zinc-plated plain washer were used in conjunction 
with an aluminium adaptor. 

One zinc-plated bolt was tested without lubricant, 
The new thread gave a markedly lower coefficient 
(0-17) and much less “‘stiction” ; in subsequent 
tests on the same bolt p» rose to 0-26, 0-33, and 
0-36, and “‘ stiction ” became correspondingly mor 
troublesome. Similarly, a new Coslettised bolt 
gave a coefficient of 0-18, and a used one 0-36, 
It seems reasonable to suppose that the protective, 
coating had worn off, as was indeed obvious in the 
case of the Coslettised bolt. Curves 26 and % 
in Fig. 4, for thread friction only, were obtained 
from new and used bolts respectively, with Coslet. 
tised threads, and curves 34 and 37 from new and 
used bolts with zinc-plated threads. The cadmium. 
plated bolts were all used for tests with lubricants; 
no comparable figures are therefore available for 
unlubricated cadmium-plated steel. 

From Fig. 4 it will be seen that (since the curves 
of torque-load are straight) the effective coefficients 
of friction are constant ‘during a test, within the 
limits of experimental error, over a range of normal 
pressure which varies from zero to a maximum 
of the order 6 to 11-5 tons per square inch on the 
thread surfaces, and 5 to 9 tons per square inch on 
the washer surface. The number of tests is rather 
small, but the results give some guide to the values 
of the coefficient of friction which may be expected 
under similar conditions. They are summarised in 
Table II. 

TABLE II.—Coefficienta of Friction with Unlubricated 
Surfaces. 





Steel on (unworn) zinc- steel 
Steel on (unworn) Coslettised steel .. 
Steel on steel (or “ worn coated "’ steel) 
Zinc-plated steel on aluminium alloy 


The last of the figures in Table II is, of course, 
obtained from the “washer friction” on the 
assumption that slipping occurs between the 
materials stated, since the value is too low to corre- 
spond with slipping between two steel members, 
and is in these tests rather variable. This variation 
is probably due to the relatively poor finish of the 
washers used, as compared with the ground thread 
surface. 

Oil as Lubricant.—Considerably more than 10 
tests were made with D.T.D. 109 oil as lubricant, with 
various combinations of surfaces. Again a few typical 
torque-load curves are drawn in Fig. 5, opposite, to 
show that during a test the coefficients of friction are 
constant. The bolts and nuts used in all these tests 
were similar to those employed for the tests illus- 
trated in Fig. 4, but a steel adaptor was emplo yed. 
For test No. 56, the thread was “‘ as ground ” and 4 
steel washer was fitted; both the thread and the 
washer were zinc plated in test No. 91; and in test 
No. 95, a Coslettised thread was used in conjunction 
with a zinc-plated washer. With the thread “as 
ground,” very slight “stiction” was occasionally 
noticeable, but, in general, it was absent. There is 
distinct tendency for the coefficient of friction on the 
thread surfaces to diminish with repeated tests on the 
same nut and bolt. This is particularly well exempli- 
fied by the results from a }-in. bolt as ground with & 
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D.T.D. oil as lubricant ; they are shown in Fig. 6. 
The arrows above the curve indicate points at 
which the nut was removed and all the surfaces 
were re-oiled. The arrows below the curve indicate 
tests carried out by applying the torque in small 
increments. It will be seen, in spite of the scatter 
of the points, that the coefficient falls from about 
0:15 to 0-11. Tests on the §-in. bolts agree satis- 
factorily with these figures, the coefficient with an 
unprotected nut falling rather more rapidly to a 
mean of 0-11,. A zinc-plated nut, after a first 
value of 0-11,, gave a steady value of 0-10,. With 
the protected threads “‘ stiction ”’ is absent : indeed, 
when a given torque is applied, the nut may continue 
to turn for some considerable time, though the total 
rotation and change of axial load before the move- 
ment stops are quite small. This behaviour is 
mgst noticeable with cadmium plating, but as it 
occurs in an exaggerated form with graphite lubri- 
cation, further discussion will be deferred. 

Results from the three sizes of Coslettised threads 
tested show slight differences. The }-in. B.S.P. 
threads give a coefficient varying rather irregularly 
from 0-16 to 0-12, the 3-in. B.S.F. threads from 
0-12 to 0-09, and the §-in. B.S.F. threads, tested 
with plain and zinc-plated nuts, from 0-10 to 0-08. 
Only one #-in. bolt with zinc-plated threads was 
available for test with D.T.D. 109; the coefficient 
fell from 0-11, to 0-09. These figures can be com- 
pared, however, with those from the zinc-plated 
nut on the “as ground” thread, and also with 
figures obtained from ‘‘ washer friction.” 


threads. Two were tested with D.T.D. 
one with a plain nut, and one with a zinc-plated nut. 
The plain nut gave a coefficient of 0-05, on the 
first test, falling immediately afterwards to a steady 
value of 0-04,. The zinc-plated nut gave an initial 
value of 0-06,, and a mean value in 11 tests of 
0-04,. (It should be stated that the first test on 
each of these bolts is an exception to the general 
rule that the coefficient of friction is constant during 
atest. In each case the torque-load line was slightly 
curved, showing that the initial coefficient under light 
load was about 0-10; subsequent tests gave a 
straight-line relationship. The cadmium-plated sur- 
face was originally mat, but is burnished after use.) 





Only 
f-in. bolts were available with cadmium-plated 
109: 


to be as small as possible. It is, therefore, made 


With regard to washer friction, since slipping is 
possible between more than one face (¢.g., nut on 
washer, washer on body), the deductions as to the 
coefficient of friction apply strictly only to those 
cases in which these sliding surfaces are similar. 
For steel on steel the value found varied from 
0-13 to 0-16, with a mean from 19 tests of 0-14,, 
for zinc-plated steel on steel from 0-09 to 0-11, 
with a mean from 34 tests of 0-09,. These results 
agree satisfactorily with those given above in con- 
nection with ‘“‘ as ground ” and zinc-plated threads. 
In 25 tests with the combination (Zn-Zn-steel) a 
mean value of 0-07, was found; since this is 
appreciably lower than for the zinc-steel combina- 
tion it may reasonably be inferred that the two 
zine-plated surfaces are sliding. It can also be 
deduced that the coefficient between steel or zinc- 
plated steel and aluminium alloy is not less than 
0-09, since in no case did the use of an aluminium 
adaptor give a lower value. The normal pressure 
reached between the rubbing surfaces in these tests 
varied up to a maximum, in the case of cadmium- 
plated bolts, of 20 tons per square inch, and, with 
the other finishes of 12 tons to 16 tons per square 
inch. The results are summarised in Table III. 

Special attention should be drawn to the abnor- 
mally low coefficient of friction with cadmium 
plating at this high pressure, and mention might 
be made of one example* of its effects which has 
come to the notice of the author. It was found 
that skilled workmen, accustomed to fitting without 
trouble sparking plugs which were not cadmium 
plated, not i mtly broke cadmium-plated 
plugs off at the bottom of the thread when tightening 
them. To satisfy other requirements, a plug has 


from high-tensile steel of relatively low ductility, 
and there is a short length of minimum cross- 
sectional area between the end of the thread and 
the body of the plug. These factors combine to 
minimise the warning of imminent failure which 
yielding in other components might give. Until 
the plug breaks, therefore, the workman has no 
means of knowing that by applying the normal 





* See also Aircraft Engineering, vol. TV, page 37, 
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torque he is causing in the plug an axial load of 
perhaps twice its normal value. 

Oil and Graphite as Lubricant.—For the tests 
with graphite and oil lubrication, two forms of 
graphite were used. In most of the tests, powdered 
graphite mixed with D.T.D. 109 oil was applied, 
but in a few tests colloidal graphite in carbon 
tetrachloride was applied to the surfaces, and 
allowed to dry, and oil added. There was no 
appreciable difference between the results. The 
use of graphite accentuates a difficulty which has 
been mentioned already. When a torque is applied 
to the nut, it continues to turn for an astonishingly 
long time. In fact, though the maximum torque 
was held constant for 15 minutes on a number of 


TABLE III.—Coefficients of Friction with D.T.D. 109 Oil 


























as Lubricant. 
Materials. Max. | Min. | Remarks. 
Steel on steel .. .| 0-16 | 0-13 | From washer friction. 
0-15 | 0-11 | New and worn thread 
friction. 
Steel on zinc-plated steel| 0-11 | 0-09 | From washer friction. 
0-114; 0-09 aes bolt, plain 
0 
0-11, | 0-10, | Zine-plated nut, plain 
bolt. 
Zinc- steel on zinc-| 0-07, Mean from washer fric- 
picked steal , tion. 
Steel on Coslettised steel] 0-16 | 0-08 ies. Sam j-in. B.S.P. 
Min. from §-in. B.S.F. 
thread. 
Zinc-plated steel on Cos- | 0-10 | 0-08 | Values from §-in. B.S.F. 
lettised steel thread only. 
Steel on cadmium- 0-05g ; 0-049 | Neglecting hi value 
plated steel before um-plated 
surface is burnished. 
Zine- steel on | 0-064 | 0-04, 
mium-plated steel Do. 














occasions, and on one occasion for half-an-hour, 
the nut was still moving at the end of this time. It 
is clearly impracticable to attempt to carry out 
tests with the apparatus described, involving 
hundreds of readings, if each reading is delayed 
by this ‘“‘ creep” ; moreover, the primary object of 
the investigation is to provide information which 
will be of practical use in tightening nuts correctly. 
The procedure adopted was (a) in the majority of 
the tests to hold the torque constant long enough 
to reach a stage of approximate equilibrium, after 
which the various readings were taken, the torque 
being held for two or three minutes ; (b) on occasion 
to measure the axial load corresponding to the first 
lift of the beam of the testing machine, and then to 
hold the torque steady to get some measure of the 
total change over a period; and (c) to tighten 
the nut by means of a torque spanner. It is believed 
that the uncertainties remaining after analysis of 
these results are not of practical importance. The 





(1932). 


results from the “‘ standard’ method (a) are dis- 





412 








ENGINEERING. 








May 3, 1946, 








cussed fully below; they are reasonably self- 
consistent ; method (6) shows that the first lift 
of thé beam corresponds to an axial load of from 
90 per cent. to 95 per cent. of this load, that the 
load after a quarter of an hour exceeds the “‘ stan- 
dard ” value by only 5 per cent., and after half an 
hour by only a further 1 per cent.; method (c) 
shows that the load given by a torque spanner 
(mean of seven tests) is about 92 per cent. of the 
“‘ standard ” value, and this agrees with the “ first 
lift of the beam ” value. 

This method of carrying out a test at a state of 
only approximate equilibrium, however, introduces 
another difficulty. Suppose that a certain torque 
has been applied to the nut, and that during an 
interval of time while readings are being taken, the 
nut and the fixed end of the bolt and body are 
stationary. Both bolt and body are twisted elasti- 
cally'and both tend to straighten against the “‘ vis- 
cous ” frictional torque, but the torsional rigidity 
of the body is very much greater than that of the 
bolt (the ratio is of the order 22:1 for the j-in. 
assembly, and 16:1 for the §-in. assembly). It 
follows that, for a given angle of untwisting, the 
reduction in torque on the body will be much 
greater than in the bolt, and that the coefficient of 
“‘ washer ” friction recorded will be lower than that 
for “‘thread ” friction. This means, not that the 
coefficients are incorrect, but that they correspond 
to quite different rates of slipping, possibly roughly 
inversely proportional to the relative stiffnesses. 
This at least is the only probable explanation which 
occurs to the author of the fact that the recorded 
coefficient of friction between the washer surfaces 
is lower than that between the thread surfaces, 
even when the materials arid pressure are similar. 

One other point must be mentioned. With 
graphite lubrication, the coefficients of friction dur- 
ing any one test are not always constant. The 
coefficient of thread friction does not vary very 
much : in about half the tests it is sensibly constant, 
in some tests it tends to rise, in others to fall. The 
coefficient of washer friction, on the other hand, 
though sometimes constant, more frequently starts 
at a small value (as low sometimes as 0-02) rising 
steadily to a more normal value at the maximum 
axialload. It is not unlikely that this is due partly 
to the behaviour discussed in the preceding para- 
graph, and partly to the existence at low loads of a 
thicker film of lubricant between the surfaces. In 
every case the figure quoted below is that for the 
maximum axial load, at which the normal pressure 
between the various surfaces is of the order 15 tons 
to 22 tons per square inch. 

In view of these considerations, it is not surprising 
that the recorded individual coefficients of thread 
and washer friction are somewhat variable. The ex- 
treme values obtained were: thread 0-07, to 0-09,; 
washer 0-03, to 0-06, But it is immediately 
obvious on looking at the test results from plain 
and protected bolts with various nuts and washers 
that the load produced by a given total nut torque 
is remarkably constant, whatever the nature of the 
rubbing surfaces. This suggests that it should be 
the same for washer and thread, and that the differ- 
ences recorded are the result of the different rates 
of slipping already discussed. Since from the 
practical point of view it is the load produced by the 
total nut torque which has to be known, it would 
seem to be preferable to make this assumption, and 
to calculate the overall coefficient of friction instead 
of the individual coefficients. 

Treated in this way, the results of all the tests 
carried out with graphite lubrication in the “ stan- 
dard ” way are satisfactorily consistent. In a total 
of 46 tests, the greatest value of the coefficient of 
friction found was 0-07,, the lowest 0-05,, and the 
mean 0-06,;. These tests include j-in: bolts “as 
ground,” Coslettised and zinc-plated, with steel nuts 
and plain and zinc-plated washers and steel and 
aluminium adaptors, and §-in. bolts “as ground,” 
Coslettised, and cadmium plated, with zinc-plated 
nuts and washers, and steel adaptors. 

Conclusions.—The results given by these tests 
provide sufficient information to allow the value of 
the torque required to tighten a nut under certain 
conditions to a specified initial axial load to be 
estimated with a reasonable degree of accuracy. 


tain protective coatings (zinc or cadmium plating 
and Coslettising) used with aircraft standard nuts. 
The appropriate values of the coefficient of friction 
have been given, but a few additional general obser- 
vations may be made. It would seem to be advisable 
always to specify the use of a lubricant. The values 
given in Table II, page 410, show not only that the 
coefficient of “dry ” friction is high, but also that 
in the case of “‘ protected ” threads it alters so much 
with wear that a reasonably accurate estimation of 
the tightening torque is impossible. If a lubricant 
is specified, control must be exercised to ensure that 
it is used. The load produced by a given torque is, 
to a first approximation, inversely proportional to 
the coefficient of friction. If therefore the torque 
is calculated, say, for oily surfaces, and a careless 
workman uses a dry steel bolt and nut, he may 
obtain only about a third of the specified load. 
Special attention should be drawn to the behaviour 
of cadmium plating. It is clear that if this finish is 
added or substituted for another, the initial load 
with oil as lubricant will be much increased, possibly 
by a factor of 2. The use of graphite as a lubricant 
seems to minimise or eliminate the variations other- 
wise caused in the coefficient of friction by different 
rubbing surfaces. The extreme range of variation 
found in these tests is from 0-05 to 0-08, with a 
mean of 0-065. 

The author has to thank the Bristol Aeroplane 
Company, Limited, for the materials mentioned 
above and the University of Bristol for the facilities 
of the Engineering Department. 
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The History of Kirkstall Forge through Seven Centuries, 
1200-1945 4.D. By RopNEY BUTLER. Henry Jerkin- 
son, Limited, Kirkstall, Leeds. [Price 25s. net.] 

THOUGH there are a fair number of engineering firms 

in this country that can trace their history in some 

detail back to the Eighteenth Century, and some 
that have been continuously in the hands of one 
family since that period, it may be doubted whether 
as many as half a dozen could be found that can 
claim (even with the help of a certain amount of 
surmise) to be the successors to 700 years of crafts- 
men, working on the same site. When such a his- 
tory, supported over several hundreds of years by 

a wealth of documentary evidence, is placed before 

the engineering public in such admirable form as 

this present work, the occasion seems to become 
one for the use of that much-abused adjective, 

“unique”: at all events, in the light of current 

circumstances, for the book appears in a format 

which would have earned high praise even before 
the war. 

The framework of the book is most conveniently 
indicated by the summary, in an appendix, of the 
“Chief Events of the History of Kirkstall Forge,” 
which starts with the year 1200, when the forge is 
said to have been founded by the monks of Kirkstall 
Abbey. This “event,” it must be admitted, is a 
little indefinite, for the author owns, in the opening 
chapter, that “‘there is apparently no reference to 
the workings of the Forge in the surviving records of 
the Abbey”; but Professor P. F. Kendal’s Geology 
of Yorkshire is cited as authority for the statement 
that the monks of Kirkstall had ironworks in 
Ardsley in the Twelfth Century and that later they 
established ironworks near their own Abbey. There 
is some evidence that the Abbey mill race, which 
still leads water from the Cow Beck into the Forge, 
dates back to the beginning of the Thirteenth Cen- 
tury, so that there is nothing inherently improbable 
in the suggestion that the-Forge may have been 
established as early as 1200. The first proof of its 
existence, however, is some 240 years later, when 
the monks were recorded to have “letten and 
demysed ” the “smithies.” On the dissolution of 
the monasteries in 1539, the property passed to the 
Crown, and 45 years later it was acquired by the 
Saville family. After various transfers of leases, a 
one-third share in the Forge was bought in 1676 by 
John Spencer, of Cannon Hall, near Barnsley, the 
other two-thirds remaining in the hands of the then 
lessors, Thomas Dickin and William Cotton, who 
also had a slitting mill at Colnbridge. The Spencer 
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family had other iron interests, forming in effect a 


ae == 
combine, and they operated Kirkstall Forge, 
various partners and managers, including John 
Richard Crookes, who eventually took contro] of it 
when, in 1757, the Spencer of that day disposeq of 
his interest in the iron trade. 

The Forge was held on a lease, at this time, from 
Lord Cardigan, and in 1778, it would seem, ¢}; 
lease was about to expire. Whether the Crookegs, 
did not wish to renew it, or had no option in the 
matter, is not recorded; but in that year q new 
lease was granted to George Beecroft, a farmer and 
butter merchant—not so much because he wanted 
it, but because his wife, Betty—a lady of dete. 
mination and rare business acumen—had decideq 
that he ought to take it. To finance the deg 
Betty Beecroft brought in her brother-in-law, Joby, 
Butler, of Baildon, and his brother, Thomas; anq 
so began the association with the Forge of th 
family of Butler, of whom the author represents the 
fifth generation at Kirkstall. From ‘that point 
onward, the history is much more fully docy. 
mented, and forms a valuable sidelight on many 
things, social as well as industrial and commercial, 
in the Eighteenth and Nineteenth Centuries. 

In 1797, the new partners put in their firg 
puddling furnace, and, in the following year, began 
the manufacture of cart axles, which soon became 
an important branch of their work. In 1835, they 
installed steam power—an 8-h.p. engine of a make 
that is not specified—and bought a number of 
machine tools, of which an interesting priced list 
is given. A second steam engine followed in 1839 
—a 25-h.p. beam engine by Joseph Witham and 
Son, of Leeds. The business proceeded steadily 
enough on its way, suffering occasional vicissitudes, 
especially in 1855, when the last of the Beecroft 
partners elected to withdraw from it, taking his 
money with him; but the Butlers persevered, and 
in 1876 one of them, Ambrose, did what the author 
rightly describes as “‘a very courageous thing” in 
buying the Robertson and Dyson patents for 
making “‘ reeled ” bars, a move which paid the firm 
handsomely in subsequent years. In 1884, they 
installed their first drop stamp ; in 1906, produced 
their first motor-car front axle, and in 1921 their 
first complete rear axle for a motor vehicle. Gradu- 
ally, the character of the manufacture had changed 
with the times and so had the material itself, for, 
in 1920, iron had ceased to be worked at Kirkstall. 
The new products, however, have secured their 
market as thoroughly as did the old, and—if 
nationalisation is not to involve a complete loss of 
individuality, which is difficult to believe after 
studying some of the portraits reproduced in this 
book—there should be some interesting chapters 
still to be written about the Kirkstall Forge. 
Perhaps one of them may be devoted to amplifying 
@ little some of the matters already touched upon 
in passing ; for instance, what means of conveyance 
was used by John Butler and his son, Thomas, 
when they travelled from Leeds to London in 1789 
on their way to Holland, Germany, Denmark and 
Sweden. According to Thomas’s diary, which is 
quoted verbatim and compares not unfavourably 
with John Smeaton’s diary of his journey to and 
in Holland, 14 years earlier, “On Wednesday 
morning at 7 o’clock May 20th, 1789, we set out 
of Leeds to London (by way of Ferrybridge, Don- 
caster, etc.) where we arrived the following day at 
Bull & Mouth at one o'clock.” The “ Bull and 
Mouth ” was a famous hostelry in Piccadilly-circus, 
and to have reached it from Leeds in 30 hours, in 
1789, seems a distinctly creditable performance. 





THE PrRoGREss Or RooTes SECURITIES, LIMITED.— 
A film showing the growth of the concerns controlled by 
Messrs. Rootes Securities, Limited, Devonshire House, 
Piccadilly, London, W.1, was shown at the British Council 
Theatre, 6, Hanover-street, London, W.1, on Tuesday, 
April 9. This film, which is entitled “ Progress,” records 
how the organisation was built up from small beginnings 
between the two wars, and how its activities during the 
war extended from the production of cars, to commercial 
vehicles, trolley "buses and aircraft, as well as other war 
equipment. The greater proportion of the film is 
devoted to the work carried on at No. 2 aero-engine 
shadow factory, which has now become Humber No. 2 
Factory, Ryton-on-Dunsmore. The use of this and an- 
other shadow factory as post-war assembly plants for 





cars and commercial vehicles will double the group’s 
pre-war productive capacity. 
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THE THERMOSTAT: AN OUTLINE 
OF ITS HISTORY.* 


By A. R. J. Ramsey, F.C.I.P.A. 
(Concluded from page 391.) 


Asovt 1900, the Cambridge Instrument Company 
introduced a thermostatic regulator to control the 
temperatures in steam-heated vessels where there is 
available a supply of water or air at constant pressure. 
The thermostat is of what is known as the rod and 
tube type and consists of a brass tube, which is im- 

in the liquid under temperature control. One 
end of a substantially inextensible rod is held by a 

against the end of the tube, while the other 
end is free to press upon or recede from a conical valve 
seating, thus controlling the passage of water or com- 

air from the supply pipe to the pipe connected 
to the diaphragm chamber of the steam valve. The 
brass tube expands with increase and contracts with 
decrease of temperature, whereas the rod does not 
appreciably change in length. When the temperature 
in the tank rises, therefore, the rod is withdrawn from 
the valve seating, allowing more water or air to pass 
through to the diaphragm, increasing the pressure and 
causing the steam valve to close. Conversely, when 
the temperature falls, the water or air supply is reduced 
and the steam valve opens. This arrangement has been 
applied to the control of the temperature in hot-water 
systems, calorifiers, dye-vats, milk-pasteurising tanks, 
and steam cooking and drying chambers. It has also 
been employed in brewing, refrigerating and chemical 
plants, and to control the temperatures of autoclaves 
in india-rubber manufacture. 

The next development in heat governors which took 

was in the automatic control of electric furnaces. 
or about the year 1908, C. E. Foster evolved a 
device to control a relatively small electric resistance 
furnace by ing the series resistance in the circuit 
of that furnace. The natural thermal stability of the 
furnace only demanded from the automatic control a 
gradual adjustment to deal with such variables as the 
rate of cooling from the outside of the furnace and 
changes in the voltage of the supply. Therefore, the 
system of control which can be aiefly called “ step- 
by-step ” was successfully applied. 

Use was made of a quasi-continuous recorder oper- 
ating from a thermocouple and it was the “thread 
recorder” invented by Sir Horace Darwin which was 
one of the earliest, if not the earliest, example of this 
type. A recording arm is attached to the suspension 
of the moving coil of a millivoltmeter in such a way 
as to allow of the periodic depression of its outer end 
which is furnished with a knife edge. Below the plane 
of the normal excursions of the recording arm an inked 
thread is stretched parallel to the axis of a drum 
which carries a chart. A presser bar is arranged 
periodically to descend and thus to nip the inked 
thread between the knife edge and the chart on the 
drum, leaving a dot thereon. For the purposes of 
control, two contacts are located just above and 
just below the position of the recorder arm at the 
desired temperature so that, when the temperature 
departs from the desired figure, the next depression 
closes one or other of two relay circuits, each of which 
includes a solenoid. The solenoid embraces a magnetic 
plunger retained by a spring in an upward position. 
On the closing of the circuit, the plunger is drawn 
downwards and a tongue engages a ratchet, the motion 
resulting in a small rotation of the ratchet, The 
ratchet is attached to an arm making contact upon the 
resistance, thus varying the amount of resistance in 
the circuit from the supply through the winding of the 
electric furnace. This arrangement has later been 
widely adopted, with variations, when using the method 
of periodic depression, At the time the device was 
made and put into service, industry was not really 
ripe to adopt automatic control, and it is believed that 
many years elapsed before the method was resurrected 
or re-discovered for general use. 

Another industry wherein the maintenance of a 
predetermined temperature is of importance is that of 
refrigeration, and many difficulties had to be overcome 
in the early days of transporting frozen meat. Messrs. 
Kelvinator, Limited, state that their American com- 
pany first started experimenting with automatic electric 
refrigerators in 1914, a thermostat being used to effect 
the automatic control. This company, which first 
started business in this country in 1926, manufacturing 
a thermostatic refrigerator control, was one of the 
first manufacturers to apply thermostats to automatic 
refrigerators both in the United States and in this 
country and, as far as can be ascertained, they were 
the first todoso. Their thermostat includes a metallic 
bellows charged with a fluid, the pressure of which 
varies considerably with temperature fluctuations so 
that the bellows expands and contracts as the tempera- 
ture rises and falls. Its movements are transmitted 





* Paper read at a meeting of the Newcomen Society, 


through a rod connected to the movable bellows end 
plate, the rod operating the switch elements to make 
and break the electrical circuit. 

The metallic bellows as used to-day is the outcome of 
long development which originated with the invention 
of the aneroid barometer by Lucien Vidie, a Frenchman, 
in 1844. The history of the development of these 
corrugated capsules as far as they were applied to 
barometers and pressure gauges is given in “ The 
History of Pressure nsive Elements,” by L. B. 
Hart, published in the Journal of Scientific Instruments, 
March, 1944. From this history there emerge two 
patents the disclosures of which are material to the 
present record. The first is C. F. Wright’s patent of 
1885, for a seamless, corrugated tube for use as a motive 
power for uges, vacuum gauges, and baro- 
meters, but there is no mention of its application to 
thermostats. Vidie’s original metallic bellows had 
corrugations of rectilineal cross section, an arrangement 
that restricted flexibility and was liable to break at the 
angles. Wright’s seamless corrugated’ tube was, in 
inciple, a great advance on the previous form of 
llows, although it is doubtful whether Wright’s 
tube could have been made with machines available in 
1885, as later experience has shown it to be a matter of 
some difficulty to produce accurately-made seamless 
metallic bellows, and ial machines and 

have had to be invented for the Te The second 
patent is Johnson’s, of 1903, granted for an invention 
communicated by W. M. Fulton, Professor of Meteoro- 
logy in the University of Tennessee. This is a patent 
for a corrugated metal bellows which was designed to 
get over the difficulty of breakage at angles by employ- 
ing curved co’ ions. The invention was stated to 
be applicable to hermetically-sealed gas or vapour- 
charged vessels capable of expanding or contracting 
in response to variations of ture, and among 
the uses cape are ors of controlling heating 
a ting a or damper. No evidence 
on te found that this device was Ut into practical 
use, but Fulton’s invention the way for the 
thermostats which began to come into public use in 
the third decade of the present century. 

The a in thermostats of the flexible 
metallic ws gives a greater sensitivity and a more 
instantaneous to small tem variations 
than is ible with thermostats of the bi-metal type, 
which, however, still have many applications where 
instantaneous is not an essential. The 
thermal bellows used at the present time are either 
liquid, vapour or gas charged, the charge being varied 
according to the medium in which the device is to 
operate, but for ordinary purposes a charge of carbon 
dioxide gas is often used. It is a frequent practice not 
to expose the bellows directly to the variable tempera- 
ture but to connect it by a capillary tube with a phial 
exposed directly in the area the temperature variations 
of which are to be controlled. The axial e ion and 
contraction of the flexible metallic bellows can be 
utilised directly to operate mechanical or electrical 
controlling devices, but generally the bellows movement 
is so small and its power so slight that some — 
mechanism is necessary. Frequently the bellows is 
arranged to close and ww switch contacts to complete 
or interrupt a circuit for actuating a solenoid device 
which effects the actual controlling operation such as 
opening and closing a valve or a shutter. 

The flexible metallic bellows now used largely in 
thermostat constructions are commonly made from 
seamless tubes in which the corrugations are produced 
by a series of successive operations. The result of 
these operations is that the metal is folded and not 
stretched, thereby ensuring that uniform thickness of 
metal is retained in the finished bellows. These 
operations are performed by mounting the tube over a 
mandrel rotated at a high speed of several hundred 
revolutions a minute. The tube fits loosely over the 
mandrel which is provided with a grooved roller with 
which co-operates a roller mounted externally to the 
tube and moved towards the internal roller while the 
tube is rotated to produce the corrugations one by one. 
The first of such operations produces successively a 
number of wide shallow corrugations; the second 
deepens the corrugations, at which stage the tube is 
slightly flexible; and the third further deepens the 
corrugations until the tube is as flexible as a spring. 
These operations can be performed wholly under 
manual control, but a machine has been perfected 
recently whereby the entire series of operations is 
seo ge automatically, thus imparting to the 

ished bellows standard proportions and predictable 
characteristics. The ends of the finished bellows have 
rigid end plates affixed thereto, with such connecting 
means as are necessary for the particular instrument 
of which the bellows is to form a part. 

Another method which is also in use consists in 
forming the bellows by hydraulic pressure. This 
method was invented by Walter Baker Clifford, of 
Boston, U.S.A., and was patented by him in this 


bellows are formed by placing a cylindrical tube 
within a series of a jately spaced collapsible 
dies. One end of the tube is sealed and fluid pressure 
applied internally through the vtherend. The pressure 
causes the tube to be expanded and bulged between the 
dies and when the spacing elements are removed the 
tube tends to collapse to bellows form. The operation 
is completed by applying endwise contracting pressure 
to the tube w maintaining the internal fluid 
pressure. 

About 1920, the control of heat in electric furnaces 
again engaged the attention of inventors, and at that 
time the Cambridge Instrument Company evolved an 
instrument which comprised a moving coil fitted with 
a pointer adapted to move over a scale and carrying at 
its extremity a differential thermocouple connected 
electrically to a robust moving-coil relay. A small 
electrically-heated coil is mounted on the movable 
arm, which is set by hand to the point on the scale at 
which it is desired to control the temperature, this point 
being marked by an index carried by the arm. The 
control is effected when the first thermocouple comes 
opposite the heater, as the electromotive force then 
generated actuates the relay to close an electrical cir- 
cuit and operates mechanism which controls the supply 
of heat to the furnace. The second thermocouple 
comes in front of the heater as the furnace cools and 
causes the relay to break contact, so that the supply of 
heat to the furnace is increased. 


The first commercially successful application of 
thermostatic control to domestic gas ovens was the 
Regulo, introduced in 1922-23 by Radiation, Limited. 
The thermostat is of the rod and tube type, consisting 
of a rod of non-ex metal diapered within a 
tube 6f brass or other readily expansible metal, both 
rod and tube being connected at one end. The other 
end of the rod abuts against a spindle which carries 
the valve member, a spring maintaining the spindle 
and rod in contact and tending to seat the valve member 
by closing the opening between the valve member and 
its fixed seating. A rotational hand setting knob 
carries a dial on which a series of numbers is marked, 
and when this is rotated it causes the spindle to turn 
and, owing to its screw-threaded connection to the 
valve member, this member is initially positioned 
nearer to or farther away from its seating, thereby 
determining the particular temperature to be main- 
tained in the oven. As the heat in the oven increases, 
the tube expands and draws the rod away from the 
end of the spindle so that the spring can move the valve 
member nearer to its seating and thereby restrict the 
flow of gas. A by-pass arrangement prevents the 
danger of the gas supply to the oven being entirely cut 
off if the valve member becomes seated. 

In 1925, the late Captain Matt Payne turned his 
attention to the manufacture of thermostats. He was 
first interested in the thermostats used on refrigera- 
tors, which were complex, expensive and largely of 
foreign origin. By adopting the seamless metallic 
bellows and manufacturing them in this country, 
Payne founded an industry, The British Thermostat 
Company, Limited, which was later to develop and 
manufacture thermostats applicable to a variety of 
industrial, mechanical and aeronautical purposes. 
As the credit of founding in this country an industry 
devoted entirely to the development and manufacture 
of thermostats <a to Captain Payne, a note on the 
man himself is appropriate at this stage. He had been 
in his earlier life a mining engineer and later became a 
consultant to the War Office and certain industrial 
concerns on mechanical traction. He was that unusual 
combination, the inventor and man of business. His 
scientific and mathematical knowledge, his powers of 
organisation, initiative and foresight gave to this 
country an experimental and productive organisation 
ready to equip British aircraft with heat-controlling 
instruments which contributed materially to the Allied 
air victories in the Second World War. Payne was not 
in the class of great inventors, but was rather an adaptor 
to practical uses of the inventions of others, which he 
knew how to apply to the best advantage. 

Two arrangements evolved by Payne will suffice to 
indicate the practical side of his work. The first is for 
controlling the’cooling system of an internal-combustion 
engine. It comprises a flexible metallic bellows charged 
with a volatile liquid and disposed in a chamber having 
connections to the upper end of a radiator, to the engine 
cooling jacket, and to a by-pass conduit connected to 
the return conduit from the radiator. The bellows is 
mounted in a fixed support and carries valve members 
at its ends. As the temperature of the coolant 
fluid rises, the bellows expand so that one valve member 
is seated and the other opens to compel all the coolant 
fluid to pass through the radiator. As the temperature 
of the coolant fluid falls, the second valve member ‘is 
seated and the first is opened to divert the coolant 
through the by-pass pipe. 

The second arrangement is for the control of room 
temperatures. It comprises a tube through which air 
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strip having its lower end fixed and connected Pe: 
manently to an electrical circuit. The upper end of the 
strip carries an armature and co-operates with a per- 
manent magnet fixed in the wall of the tube to effect 
rapid and definite make and break action. The flexing 
of the strip thus completes or interrupts a heating cir- 
cuit as required by temperature conditions. The tube is 
engpreten by a bracket to space the tube from the 

, so that the strip is influenced by the general 
temperature of the room rather than by the temperature 
of the wall surface. 

There are many variations of all the types described 
in practical application, as well as others evolved by 
recently acquired knowledge. For example, photo- 
electric cells have now been pressed into service for 
thermostatic control, their use being described in the 
following extract from the Mechanical World for April 
20, 1945: “‘ The emitted light from annealing, harden- 
ing and tempering furnaces is a measure of the tempera- 
ture. The emitted light can be directed on to a photo- 
electric cell ; the photo-electric current is amplifted by 
radio valves and indicated or recorded on a meter 
which is calibrated in terms of temperature. The 
current may also operate a relay to control the supply 
of fuel to the furnace.” 

The development of thermostats goes on uninter- 
ruptedly and its latest chapter on the use of thermostats 
in the second great World War has yet to be written. 
When it is, another phase will be revealed of man’s 
attempt to utilise natural phenomena to do his work 
with a precision and a promptitude which he alone 
cannot command. 





MECHANICAL CO MPARATAR. 


Tx mechanical comparator illustrated on this page 
is manufactured by Messrs. Sigma Manufacturing Com- 
pany, Limited, Letchworth, and may, at first sight, 
seem to be the same as that illustrated and described in 
ENGIngERING, vol. 150, page 290 (1940). There is, in 
fact, a great external similarity between the two 
instruments, but there are essential differences in both 
the internal mechanism and in the capacity of the 
two instruments. The comparator of 1940, which was 
designed to replace the formerly well-known Zeiss 
Orthotest, has a reading range of 0-006 in. and will 
check work within tolerances of + 0-003 in. The 
instrument now illustrated is intended for finer measure- 
ment and has a reading of 0-002 in., or 0-001 in. 
on each side of the zero line. There are two concentric 
quadrantal scales divided by an anti-parallax mirror. 
Each man sub-division of the outer scale represents 
6-001 in. and is divided again to read to 0-000,02 in. 
The instrument carries a National Physical Laboratory 
certificate of accuracy to 0- 000,004 in., that is, to four- 
millionths of an inch. The inner scale is graduated in 
corresponding sub-divisions of a millimetre. The two 
fine pointers seen near the centre are adjustable for 
setting to the required tolerance limits. The indicating 
pointer is seen in the illustration at the bottom of 
its travel, the line visible just above it being its reflec- 
tion in the anti-parallax mirror. 

The low-reading instrument of 1940 has a magnifica- 
tion of the pointer movement compared with that of 
the contact point of 1,000 to 1; the instrument here 
described has a corresponding magnification of 3,000 
tol. The magnification of the contact point movement 
is effected by lever mechanism, but, as already stated, 
this mechanism differs in the two instruments. In the 
low-reading instrument, the lever which rotates the 
pointer spindle, by means of a thin steel ribbon attached 
to it and wrapped round the spindle, is carried at its 
fulcrum on a pair of parallel strips of spring steel. 
Relative vertical displacement of the strips due to 
movement of the contact point, causes the tilting of 
the lever. In the high-reading instrument, there are 
two pairs of such fulcrum strips, the additional pair 
providing a further stage of magnification. An adjust- 
able eccentric device is incorporated to permit regula- 
tion of the magnification movements. The pressure of 
the contact point on the anvil is effected in both instru- 
ments by light helical springs, but in the high-reading 
instruments there is a magnetic device which keeps 
this pressure constant over the entire-range. Briefly, 
the device functions by a change in the magnetic pull 
as the air gap between the magnet and the spring 
assembly varies, the difference in spring pressure due 
to extension or retraction being thus automatically 
compensated. Adjustment of the loading of the contact 
point is provided for by a magnetic shunt. 

The method of attachment of the body to the pillar 
differs somewhat in the two comparators. In the low- 
reading instrument, the body is locked to the pillar 
by means of a spring-controlled draw bolt actuated 
by a cam lever, but in the high-reading instrument 
the clamping action is effected by two knurled screws. 
This arrangement not only gives rigid locking in the 
vertical plane, but also permits the body to be slewed 
round the column in the horizontal plane without 
affecting the vertical adjustment. The projecting 








lever seen below the clamping screws in the illustration 
is for raising the contact point for insertion or with- 
drawal of the part under examination. Such a part 
is shown in place on the anvil, which is rotatable and 
is locked in any desired position by a drawbolt actuated 
by the cam lever visible at the corner of the base. 

It should be understood that the comparator now 
described does not displace that dealt with in the 














previous article above referred to, the earlier instru- 
ment being adequate for most checking purposes. 
The new comparator has been developed to provide 
convenient means for ascertaining smaller differences in 
size, and is intended for use when much closer manu- 
facturing tolerances have to be employed. Both 
comparators are distributed by Messrs. E. H. Jones 
(Machine Tools), Limited, Edgware-road, The Hyde 
London, N.W.9. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Copies of 
the annual report of the Council of the Institution of 
Electrical Engineers for the session 1945-46, and of the 
accounts for the year ended December 31, 1945, to be 
presented at the annual general meeting on Thursday, 
May 9, at 5.15 p.m., can now be obtained by members 
from the secretary. 





LLoypD’s REGISTER AND THE BRITISH CORPORATION.— 
It is announced that the negotiations which were in 
progress between Lloyd’s Register of Shipping and the 
British Corporation Register of Shipping and Aircraft as 
to the possibility of uniting the two classification societies 
have now broken down. . The negotiations were com- 
menced in 1944, as recorded on page 253 of our 158th 
volume, but the scheme of fusion which was proposed 
by the joint negotiating committee did not secure the 
necessary measure of support from the British Corpora- 
tion and the issue was finally decided at an extraordinary 
general meeting of that Society held recently. At this 
meeting a proposal to resume negotiations failed to receive 
the required majority of votes by a considerable margin. 





FururE .HoME oOF GREENWICH OBSERVATORY. 
—The Secretary of the Admiralty has announced that 
Hurstmonceux Castle, Sussex, at present the residence 
of Sir Paul Latham, has been chosen as the future home 
of the Royal Greenwich Observatory. Owing to the 
growth of London, astronomical observations from 
Greenwich have been increasingly restricted on account 
of the impurity of the atmosphere and the lightness of 
the sky at night, and the removal of the Observatory 
from the London area has become essential. Hurstmon- 
ceux Castle was selected as the most suitable of a number 
of possible localities. The future of the present Observa- 
tory, which was built by Sir Christopher Wren in 1675, 
is utder consideration. The removal of the Observatory 
will not involve any change in the position of the prime 





meridian of longitude. 


———=—=—. 
THE REPAIR AND UPKEEP of 
H.M. SHIPS IN WAR.* 
By G. A. Bassert, C.B., R.C.N.C. 
(Continued from page 408.) 

Controi of Ship Repairs—Priorities.—In order tha 
the shipbuilding and repair industry should ha P 
central and co-ordinated direction from one deps fi 
of the State it was decided in February, 1949 "a 
transfer the responsibility for merchant shipbuilding 
and repairs to the Admiralty. A committee wag tet 
up in the Admiralty and met twice weekly. Arig: 
from the collaboration at these meetings between th 
representatives of the Controller of the Navy, the Con, 
troller of Merchant Shipbuilding and Repairs, and th. 
Ministry of War Transport, instructions on Telatiye 
priorities were issued by the Admiralty to the Flag 
Officers-in-Charge of the various districts. The 
Officers-in-Charge held periodical meetings of the loca] 
Admiralty authorities to co-ordinate ship-repair 
resources in their districts. 

In view of the U-boat menace in 1940 and 194], it 
was necessary to maintain at sea the maximum number 
of destroyers and convoy escorts, and repairs to these 
classes of ships had highest priority in the dockyard, 
and commercial shipyards generally. Early in 194] 
the amount of immobilised merchant ship t : 
caused considerable concern, and in May, 1941, instrye. 
tions were issued that the over-riding principles with 
regard to refits and repairs were to be: (a) to reduce 
the number of destroyers and corvettes under repair to 
a minimum; (5) to reduce the number of merchant 
ships under repair to a minimum. In August, 194), 
submarines under repair were accorded the same priority 
as escort vessels, and even in January, 1942, there was 
still a serious shortage of destroyers and escort vessels 
in the various commands. Later in 1942 it was decided 
to accord certain “named” ships the highest, or 1A, 
priority, followed by (i) repairs of escort vessels, and 
(ii) short-dated merchant ship repairs. 

With the approach of operations for the invasion of 
Europe, instructions were issued in January, 1944, that 
escort forces were no longer to retain their former para. 
mount position, and ships and craft both award oe 
merchant, allocated to specified combined operations, 
were to be given highest priority. After the defeat of 
Germany emphasis was laid on certain assault forces 
for the war against Japan, merchant ship repairs 
including trawler conversions, and also for the build-up 
of the Eastern Fleet. With the defeat of Japan, 
preference to merchant ship repairs has now been given 
in all commercial yards and naval repairs generally 
relegated to low priority. As already stated, there was 
a rapid fall in man-power employed on naval repairs 
after March, 1945, and the fall would have been even 
greater had not some five escort carriers and other 
naval vessels been fitted out as 1 carriers to 
assist in naval demobilisation. H.M. ships and vessels 
required for mines still have high priority and 
some will be repai in commercial yards, but, in 
general, the naval requirements are now being related 
to the capacity of the Royal Dockyards with a view to 
the complete release of other ship-repair yards for 
merchant ship needs, Experience has shown that the 
system adopted both for Admiralty and local control, 
with the periodical issue of priority instructions from 
the Admiralty, has functioned satisfactorily. 

Special Control of Repairs during Invasion of France. 
—It was considered essential to decentralise the control 
of irs of all ships and craft employed on the opera- 
tion known as “ Overlcrd.”’ A body known as “Corep” 
was set up in each southern command consisting of 
representatives of operational authorities (British and 
American), with technical repair officers (naval and 
merchant), and representatives of the Ministry of War 
Transport. These Committees arranged for the repairs, 
at highest priority, within the commands, of as many 
ships and craft as possible and issued all necessary 
instructions. Any ships and craft which could not be 
repaired locally were reported by direct telephone to a 
Headquarters which was in continuous session at the 
Admiralty under the directicn of the Vice-Controller, 
Vice-Admiral Sir F. B. Tower, K.B.E., C.B. The 
Director of Combined Operations Material (D.C.O.M.) 
was also closely associated with these detailed arrange- 
ments. 

The “‘Corep”’ organisation proved capable of ensuring 
the speedy repair of damaged ships and craft and of 
maintaining the supply, services after the initial land- 
ings had been made. The Repair Liaison Officers of 
D.C.O.M. organised the supply of Admiralty fittings 
and stores to craft under repair. They also assisted 
the Emergency Repair Staff in administration matters. 
The load of repair was not so great as anticipated but, 
even so, the number of men employed on landing ships 
and craft in the southern dockyards alone rose to 13,000 
and averaged over 10,000 for the last six months of 


* Paper read before the Institution of Naval Archi- 
tects, London, on Wednesday, April 10, 1946. Abridged. 
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1944. During the same period, itis estimated that at 
Jjeast 50 per cent. of the total capacity of the contract 
yards, including the boat-building and repairing estab- 
jishments in the south, were absor on repairs to 
coasters, landing ships, and landing craft employedsin 
the invasion. 

Berthing.—Consequent wv the U-boat menace, 
merchant shipping as a whole was routed to west coast 
ports. This, with the large number of H.M. 
ships and oraft employed on convoy, led to great con- 
gestion in these ports. It was necessary therefore to 
consider berthing before any ship was allocated to shi 
repairers in Glasgow, Liverpool, South Wales, and Fal- 
mouth. By the ready collaboration of the representa- 
tives of the Ministry of War Transport with those of 
the naval merchant repair sides of the Admiralty 
on the co-ordination committee, a satisfactory solution 
was arrived at in nearly every case, 

Refits of H.M. Ships in United States of America.— 
As the war developed, the strain on the ship repair 
resources of the United Kingdom became too great to 
enable the naval.staff requirements tc be met. The 
United States of America, early in 1941, expressed 
willingness to help by repairing H.M. and the 
magnificent seale of that assistance can be judged from 
the fact that between April, 1941, and September, 1945, 
some 180 of H.M. were refitted and repaired in 
the United States. ble III shows the numbers of 
H.M. ships of various classes which were dealt with 
during the period quoted. Including minor repair jobs 
undertaken, the total number of ships dealt with is 221. 
The repairein the United States were arranged h 
the British Admiralty Delegation, Washington, who 
were informed by wireless m vee the hs pr of the 
damage or repairs required and t te the 
arrive. The U.S. Authorities allocated pred 
repair yard and made all detailed arrangements for the 
repairs, consulting the B.A.D. as necessary. The 
declaration of war by Italy and the German air attacks 
on Malta, and the convoys to and from that island, 
added to our difficulties. The action damage sustained 
by H.M. sbips in many instances could not be perman- 
ently repaired in the Mediterranean ports and in some 
cases damaged capital ships and cruisers had to make 
the journey to America or the United Kingdom via 
South Africa. 

H.M.S. Resolution, torpedoed in the Madagascar 
operations, was in hand for repairs at Philadelphia from 
April 22, 1941, to September 6, 1941. Among the more 
interesting repairs undertaken in the United States was 
that carried out in H.M.S. Queen Elizabeth, at Norfolk 
Yard. This battleship, together with H.M.S. Valiant, 
was damaged by enemy action in Alexandria 
Harbour towards the end of December, 1941. Specialist 
divers and dockyard workmen were flown from England 
to Alexandria, and ‘after temporary repairs H.M.S. 
Valiant proceeded to Durban for complete repairs in 
the spring of 1942. H.M.S. Queen Elizabeth, which was 
much more extensively damaged, was patched at 
Alexandria, and finally proceeded via Durban to the 
United States, where she was in hand for repairs from 
September 6, 1942, to June 1, 1943. 

Some ten battleships in all, including action da 
repairs to H.M. ships Malaya and Warspite, were dealt 
with in the United States at a period when the utmost 
difficulty would have been experienced in allocating 
suitable docks, as well as repair labour for such work, 
in the United Kingdom. The repairs to H.M.S. 
Illustrious, badly damaged by air attack while screen- 
ing a convoy to Malta, were carried out at Norfolk 
between May 12 and November 28, 1941. H.M.S. 
Indomitable was in hand on two occasions, for a 
short period after grounding in November, 1941, and 
for action damage repairs from September 7, 1943, to 
March 31, 1944. Of the twenty odd cruisers 
in the United States many involved extensive structural 
renewals and the installation of much new equipment. 
Among these cruisers were some badly by air 
attack in the Mediterranean, including H.M. ships 
Penelope, Argonaut, Orion, and Phoebe. 

The cruiser strength of the Navy was seriously 
depleted by the intensive air attacks made by the enemy 
in the Mediterranean. The situation was rendered 
more acute by the limited repair facilities which could 
be made available at Gibraltar and Alexandria after 
the docks and shops at Malta became the subject of 
continuous air attack. Temporary patching was all 
that could be done and ships got away as rapidly as 
practicable. At one stage, nearly all the cruisers 
remaining on operations had sustained bomb damage 
and were deficient in — or armament, or both. 
To facilitate repairs to H.M. ships, a reserve of important 
hull castings and other special fittings for all classes of 
H.M. ships was maintained in the United States. With- 
out this id aid from the American authorities 
many H.M. ships which were repaired in the United 
States would either not have been repaired at all or their 
repairs considerably delayed. Such repairs were 
accepted on a telegraphic summary based on the reports 


was given by the U.S. Embassy staff in London at all 


tom 


imes. 

Dry-Docking Facilities at Home and Abroad.—The 
necessity for making enemy action and other 
damage as soon as possible, both in naval and merchant 
ships, involved a tremendous demand on dry-docking 
capacity. The number of graving docks available in 
the British Isles in 1939 was 50 in the Royal Dockyards 
and 240 in hands. There were five float 
docks in the dockyards and 16 private floating docks. 
It is interesting to, note that in in 1945 there 
were 25 graving docks and 130 floating docks, of which 
oT on 100 floating docks had been sunk by 
allied air attack. Between the wars, warships, in 
particular, outgrew the existing dry docks. So as 
capital ships of the Royal et? are concerned, the 
position is illustrated in Table IV. 

One capital dock at Devonport and one at 
Gibraltar were ed in 1939 and 1940, respectively, 
to take the largest warship.. The size of German war- 
ships had also considerably increased, and it is now 
known that, in planning for the future, provision was 
being made for graving docks of a width nearly 50 per 
cent. more than the largest dock in the United Ki > 
Of the Admiralty floating docks, two (one on the Clyde 
and one at Alexandria) could only take capital ships of 
the 1914-18 war. The air attacks on southern ports 
and the extent to which the North-Western approaches 
were being used for the supply ships, necessitated an 
increase in docking facilities on the west coast and the 
Admiralty Floating Docks Nos. 4 and 7, referred to 
previously, were transferred to the Clyde. A small 
graving dock was reconditioned at Londonderry and 



























































TaBLE IlIl.—H.M. Ships Repaired in United States. 
. Completed in 
Class of Ship. 
1941. | 1942. | 1943. | 1944. | 1945. | Total. 
Capital ships af 4 1 2 3 _— 10 
Alreraftcarriers .. 3 4 3 a 3 17 
Cruisers .. a 4 9 5 a 2 
Armed merchant 
cruisers .. os 9 4 1 _ _ 14 
Dvstroyers on 3 17 18 —_ _ 38 
Submarines - 3 8 6 8 4 29 
Corvettes .. a 
Frigates oe } 7 11 11 8 _ 37 
Sloups os . 
Minelayers - 3 — _ _ _ 3 
Minesweepers a _ 4 — _— 4 
Auxiliary vessels .. 1 1 1 1 —_ 4 
37 55 51 28 9 180 
TABLE IV.—Docks Suitable for Capital Ships. 
Home. Abroad. 
1914 Fy end — docks .. 4 ° 
dmiralt, ing docks .. 
Comannaal docks .. a 15 13 
40 22 
1939 ae Hm} > 3 4 : 
Gumaiak: .  .. 2 4 
ll 9 














six new floating docks, built in southern dockyards, 
for destroyers, were sited in this area. In addition, 
three new 240-ton coastal forces docks were sent to 
Scapa, Stornoway, and Invergordon in 1941-42. The 
use made of these docks is illustrated by the fact that, 
from August 26, 1940, when it arrived in Lyness, to the 
end of the European war, 343 ships, of which 263 were 
destroyers, were docked in A.F.D.12 (2,750 tons), 
sited at Lyness. 

Abroad, mid-1940 marked the beginning of a docking 
situation even more difficult than at home. The entry 
of Italy into the war on June 10, 1940, virtually closed 
the Mediterranean to shipping, a situation which was 
to continue for nearly three years—until the complete 
occupation of North Africa by the Allies in May, 1943, 
and the Sicilian a on July 10, 1943. Apart from 
the practical denial of the use of the docks at Malta, 
the necessity for all shipping to and from the Far East 
and the oeee SY Evans ven oe Sale Stew ee 
intolerable strain on the docking resources of South 
Africa. The from Gibraltar to Alexandria 
to sustain the forces in Egypt became 12,000 miles 
instead of 1,800 miles. 

The almost total absence of docking facilities on the 
west and east coasts of Africa was revealed in stark 
reality. The use of the docks at French ports, such as 
Dakar, in North-West Africa, was denied to us. The 
docks available in South Africa were: at Durban 
the large graving dock (capital ships) and the 4,000-ton 
floating dock; at Capetown a graving dock suitable 
for some cruisers, and the cruiser ving dock at 


accumulated at the convoy anchorages at South African 
ports awaiting ity to dock for voyage repairs, 
or for scraping coating bottoms in order to maintain 
speed in convoy. 

The docking facilities lost at Hong Kong and Singa- 
pore in February, 1942, were considerable. Including 
commercial docks, we lost sixteen docks, as follows :— 
Graving docks.—1 for capital ships (Singapore) 4 for 
cruisers (1 Singapore; 3 Kong), 7 for destroyers 
(3 Singapore, 4 Hong Kong), 2 for smaller vessels 
(l Sinanpore, 1 Hong ).. Floating docks.—1 for 
capital ships (A.F.D. 9, ), 1 for destroyers 
(A.F.D. 10, Singapore). In ition, the. Dutch also 
lost sixteen docks in ue ipa Indies. Of these, the 
seven graving docks were of small size, the largest not 
Skin ines ented dor a dooteoves. The nine floating 
docks at Sourabaya and Batavia were of various sizes 
ag 13,000 tons lifting capacity. The rapidity of 
the Japanese advance prevented wi! of any 
of these floating docks to in the Indian Ocean. 
The dockyard at Gi and the repair base at 
Alexandria, with its A.F.D. 5 (30,000 tons), were of the 
utmost importance. As the fleet in the East grew, so 
additional repair capacity had to be made available 
inthat sphere. In February, 1942, the only dock avail- 
able, capable of taking a capital ship of the Eastern 
Fleet, was at Durban, some 3,600 miles fromi Colombo, 
the forward base of the Far Eastern Fleet, while at the 


prove this 
lowing :—A.F.D. 17 (2,750 tons) 
was the first large dock to leave the European theatre. 
It left Iceland on September 20, 1944, and arrived at 
Sydney in. June, 1945, after sustaining some damage 
during peal rs x o> plivicmemmetaa ory pans Ocean, 
in consequence of which it was necessary to tow it stern 
first across the Great Australian Bight. A.F.D. 20 
(2,750 tons) left the Clyde on December 31, 1944, and 
arrived at Manus;Island in the Pacific in July, 1945. 
A.F.D. 18 (2,750 tons) left Oran January, 1945, and 
arrived at Manus Island August, 1945. 

The South African Government undertook, in con- 

oar with Portes oe Government, to construct a 
gravi ock at Capetown capable of taking the 
largest senate in the world, and a graving dock suitable 
rd cruisers tiles Stenvecks Dooek) Construction work of the 
ormer was completed in Septem- 
ber, 1945, while the latter is due for completion in 1946. 
The construction of a 15,200-ton floating dock (A.F.D. 
—& esa for cruisers, was commenced at Durban. 
lock was completed in A: , 1945. were 
ts Send ancien uanaiiners base at Salis 
nd, Durban. The construction of a graving doc 
suitable for destroyers at Colombo was authorised. The 
dock is not yet completed. 

A capital-ship floating dock (A.F.D. 23, 50,000 tons) 
and a destroyer floating dock (A.F.D. 26, 2,750 tons) 
were laid down at Bombay. Both docks were com- 
pleted early in 1944 and sited at Trincomalee. The 
Stevenson graving dock at Mauritius was: fitted out 
with blocks, etc., for docking destroyere, and it was 
decided also to recondition the Albion graving dock at 
Mauritius. The dock had been derelict for years 
repairs had not been completed by the end of the 
east A repair base was established at 

ilindini (Mombasa) and endeavour was made to 
provide suitable docks. Eventually, it was decided to 
construct a second capital-ship floating dock at Bom- 
bay. This dock, A.F.D. 35 (50,000 tons), has not yet 
been completed. 

Endeavour was made to obtain a floating dock for 
merchant ships for Port Elizabeth. A.F.D. 53 (5,000 
tons) was purchased from ee gy og in 1943, but 
was reallocated during passage from Montevideo to 
North Africa and later to Vizagapatam. Endeavour 
was made to provide floating docks at Freetown, 
where a shore repair base was established. Two 
docks, A.F.D. 24 (15,000 tons), and A.F.D. 25 (3,000 
tons), were obtained from the United States under 
Lend-Lease. The former arrived mid-1943 and re- 
mained at Freetown until the end of 1945, when it wae 
reallocated to Trincomalee. It was lost on passage in 
January, 1945. A.F.D.25 was lost on passage to 
Freetown in 1942. In conjunction with the Nigerian 
Marine, the 3,000-ton floating dock at Lagos was 
lengthened to take destroyers. A 60-ft. section was 
—_o in the United States and supplied under 

-Lease. The dock now has a lifting capacity of 
3,600 tons. The work was completed in 1944. 

A floating dock of 5,900 tons lifting capacity (A.F.D. 
27) was obtained from Bandar Shapur and sited at 
Massawa in March, 1942, where a repair base was 
established. Two Italian floating docks, A.F.D.29 
(7,000 tons) and A.F.D.30 (1,600 tons), which had 
been sunk by the Italians at Massawa, were salved by 
an American salvage party in 1942. The docks were 
repaired by the spring of 1943. A.F.D. 29 was retained 
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June, 1943, where it remained and has been of the 
greatest use; A.F.D.30 was moved to Haifa in May, 
1943, where it remained until early in 1945, when 
it was moved to Aden. It arrived at Aden in April, 
1945. 

The allied landing in North Africa (November 8, 
1942) marked the first real step towards opening up 
the Mediterranean again. By May 7, 1943, Bizerta 
and Tunis had been occupied, and the whole of North 
Africa was in allied possession. A cruiser floating 
dock at Oran and two graving docks at Algiers, the 
largest being suitable for a destroyer, and four graving 
docks (one for capital ships, two for cruisers, and one 
for smaller vessels) at Ferryville, were in allied hands. 
A.F.D. 18 (2,750 tons) was transferred from Corpach 
to Oran in May, 1943, for use by the United States 
Navy. Towards meeting requirements for underwater 
repair of the large number of landing craft for the 
assault on Sicily, a number of special landing-craft 
hauling-up slips, to the design prepared for the south 
coast, were constructed at Malta, Bougie, etc. Six 
floating docks were assembled from American equip- 
ment of capacities 250 tons and 325 tons. 

Despite the pounding Malta had received from enemy 
bombing, the five graving docks at Malta Dockyard 
were all got into operation prior to the landings in 
Sicily, which took place on July 10, 1943. The capital- 
ship floating dock A.F.D.8, however, had been sunk 
by bombing on June 21, 1940, i.e., almost immediately 
after the entry of Italy into the war, and has remained 
sunk ever since. By September 8, 1943, when the 
armistice with Italy was signed, the considerable 
docking facilities at Taranto and some lesser important 
docks at Palermo, Messina, and Brindisi, were also 
available for allied use. Shipping was once again able 
to proceed via the Mediterranean to the Far East, with 
a consequent relief to the docks in South Africa which 
were then available for use, mainly to serve as a rear 
base for the Eastern Fleet. 

The Royal Navy played only a minor role in the 
Pacific until the arrival of the British Pacific Fleet in 
the spring of 1945. Nevertheless, construction had 
been ing in Australia on two large graving 
docks, the one at Sydney (Captain Cook Dock) suitable 
for the largest ships in the world, and the one at 
Brisbane capable of taking a fleet carrier. The Captain 
Cook Dock was completed in February, 1945, and was 
invaluable to the British Pacific Fleet when it arrived. 
The dock at Brisbane was completed about the middle 
of 1944. Asmall floating dock had also been completed 
in Australia and sited at Darwin. 

Prior to the war we possessed nine Admiralty floating 
docks. We acquired 11 and built 45. Of this total 
of 65 floating docks, we lost six through enemy action 
or after action during towage. A further 11 floating 
docks are being completed, and 54 further docks 
which were to have been built were cancelled after the 
defeat of Japan. The total planned number of floating 





Fie 1. Generat View or MaAcuINe. 


docks at the end of the Japanese war was 130, of which 
six had been sunk. In the western Atlantic the follow- 
ing improvements were effected :—{1) A 20,000-ton 
floating dock was built in Canada and brought into 
operation at Halifax in June, 1942; (2) a 500-ton 
floating dock (A.F.D. 28) was obtained on Lend-Lease 
from the United States and sited in Bermuda Dock, 
in 1941; (3) a 1,000-ton floating dock (A.F.D. 32) was 
obtained under Lend-Lease from the United States and 
sited at St. John’s, Newfoundland, in September, 1943 ; 
(4) the large graving dock at St. John’s, New Bruns- 
wick, was brought into service for capital ships. On 
the Pacific coast of Canada the large graving dock at 
Esquimalt was reconditioned and brought into service, 
and a 14,000-ton floating dock was completed and 
brought into service at Vancouver in August, 1943. 


(To be continued.) 





THREE-SPINDLE HORIZONTAL 
BORING MACHINE. 


THe boring machine illustrated on this and the 
opposite pages, and on page 420, is provided with the 
unusual number of three boring spindles, and also forms 
a notable example of a special-purpose machine tool 
built up, for the most part, from standard units. The 
machine was constructed by Messrs. H. W. Kearns and 
Company, Limited, Broadheath, near Manchester, for 
Messrs. Messier Aircraft Equipment, Limited, Warring- 
ton, now Messrs. Electro-Hydraulics (Messier), Limited, 
to accelerate the machining of magnesium castings 
of Halifax bomber undercarriages. At the time the 
need for this class of aircraft manifested itself, it was 
virtually impossible to manufacture the special machine 
that was indicated, but since Messrs. Kearns had 
developed the design and manufacture of their hori- 
zontal boring machines in interchangeable stan- 
dardised units, the two firms concerned were able to 
collaborate in the design of a suitable hone! owe 
machine which needed little more than the assembly of 
such units. It should be pointed out that the particular 
application of Messrs. Kearns’s system here described 
does not define the limits of the system ; since 19 basic 
units are involved, for example, bed, spindle slide, 
column, trunnion arm, boring stay, drive, table, etc., 
a very large number of combinations is possible. Each 
unit is, of course, self-contained and designed for con- 
joining with others, so that the system permits the 
rapid and economical production of machines for special 
purposes, in addition to assembly into standard hori- 
zontal boring machines. 

The general appearance of the three-spindle machine 
is shown in Fig. 1, with the dual boring heads on the 
left. These dual heads bore a pair of holes parallel 
to one another longitudinally t h the casti 
while the single head, seen on the right, bores a ho 
at right angles to the other two, but in a higher hori- 





zontal plane. The machine is shown with a casting 
in process of being bored in Fig. 5, on page 420, the 
relative positions of the three boring bars being clearly 
visible. The casting has been removed in Fig. 6, which 
was photographed from the same point of view as 
Fig. 5, and enables the special jigs, etc., to be more 


yard | easily identified. The lay-out will be still clearer from 


the outline drawings, Figs. 2 to 4, opposite. The mag- 
nesium casting is indicated in Figs. 2 and 3 by chain- 
dotted lines. The two longitudinal bores, it will be 
noted in Fig. 3, are not continuous but are formed with 
a series of bearing rings involving three sizes of 5} in., 
5} in., and 5% in. diameter, respectively. The overall 
length is 3 ft.3 in. The transverse bore consists of two 
plain holes each 3 in. in diameter by 6} in. lo The 
vertical distance between the transverse and longitu- 
dinal bores is 14-488 in. within a tolerance of + 0-003 in. 
The distance between the longitudinal bore centres is 
34-173 in. within a tolerance of + 0-002 in, The 
standard parts of the machine are the three spindle 
slides and feed units a, the column 5, the three trunnion 
arms c, and the three motor drives d. These 13 units 
comprise the whole speed and feed mechanism and 
account for some 60 per cent. of the complete machine. 
The bed e, which has a fixed table, the central column /, 
the base g and some other parts had to be specially 
made, but they were all relatively simple. Should the 
machine not be required in the future for the special 
work for which it was designed, it can be easily and 
cheaply extended or re-arranged to suit other require- 
ments. The jig h, with some other fixtures, was sup- 
plied by Messrs. Messier Aircraft Equipment. 
Although the operation of boring has been referred 
to above, a considerable pat facing is required 
on each undercarriage casting, there being four faces 
on the transverse bores and four faces on the longi- 
tudinal bores. It is the necessity for the correct 
position of these latter faces relatively to the position 
of the transverse spindle and the faces of the jig, 
of the dimensions given in Figs. 2 and 3 from the face 
of the fixed outer bearings for the spindles to the centre 
of the transverse spindle and the faces of the jig 
respectively. The faces of both the jig and of the 
fixed bearings are accurately ground and the insertion 
of length gauges between 7 ha faces and the ends of 
the ap cwnaers bores enables the length of those bores 
to be determined precisely. Incidentally, the conical 
objects seen in Fig. 3 are not the gauges, but are adjust- 
able locating stops. Similar stops shown in Fig. 2 
locate the casting for height. The first operation on 
the casting is the scribing of a centre line on it, with 
the casting on a marking-off table, in order to provide 
a datum line, there being occasionally minor variations 
in the castings due to them being obtained from different 
makers. The casting is then inserted in the various 
fixtures, the nature and function of which can be 
gathered from Figs. 5 and 6, and is set with respect to 
the marked-offline. The distances between the casting 
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and the jig and fixed boring-bar bearings are then 
gauged to suit the facing operation and the fixture 
clamps are tightened. 

The first operation on the mounted casting is the 
rough boring of the longitudinal holes. This is done on 
the three diameters per bore mentioned above, at a 
Le ea speed of 285 r.p.m. with a feed of 0-010 in. 
Carbide-tipped tools are used for all operations and 
cutting is done dry. The bushes of the bearings carry- 
ing the boring bars, however, are flooded with pressure 
oil to exclude the very destructive magnesium swarf. 
The second operation consists of the facing of the eight 
end surfaces by means of cutters inserted in slots in the 
boring bars. Referring to Figs. 2 and 3 the left-hand 
surfaces of the longitudinal bores are first flat faced 
and then the right-hand surfaces, the length between 
the surfaces being accurately ga relatively to the 
ground faces of the boring-bar bushes. The cutter 
speed for facing is 108 r.p.m., but the feed is manually 
— in order to facilitate the gauging processes. 

e left-hand end surfaces are next gone over with 
form cutters in place of the flat cutters. While the 
foregoing processes are being carried out, the four end 
surfaces for bo transverse bore are machined in two 
stages, namely, roughing and finishing, at a spindle 
speed of 89 r.p.m. The surfaces are gauged Sat ‘pout. 
tion from the inner face of the boring-bar i 
nearest the transverse machine head. When the facing 
operations are all completed, all three bores are finish- 


bored simultaneously. Since the operations involve the 
changing of the boring bars, these are carried, when not 
in use, in V-roller supports mounted on a framework 
trolley which can be moved conveniently relative to 
the machine. 

The whole of the work is carried out by four opera- 
tors trained to act efficiently as a team. They complete 
the boring and facing of one undercarriage in 40 
minutes, floor-to-floor time. Previously, each under- 
carriage took 6 hours to finish, two operators being 
employed and other machines being used. The 
machining per piece thus took 12 man-hours, compared 
with 2% man-hours with the three-spindle machine. 
An appreciable proportion of the time saving is due to 
the ee eye of an Igranic electric plugging switch 
on each of the three motor drive units. These switches 
are indicated at i in Fig. 2, and may be described as 
a form of electric brake, which brings the motors and 
spindles rapidly to a standstill, and as a complete 
cycle involves anything from 16 to 20 stops per piece, 
the aggregate of the time saved at each stop is con- 
siderable. When all three spindles are operating 
together, all the motors can be sto: simultaneously 
by a push-button j at the end of the bed. Each spindle 
head has, in addition, its individua! push-button 
control, the panels of which can be identified in Figs. 
5 and 6. The other controls seen on the three boring 
heads sca call for detailed comment, since they 
conform to . Kearns’ standard practice, but it 





may be mentioned that the capstan handwheels seen 
in some of the illustrations are for the rapid traverse 
of the spindles, while the quadrantal objects are the 
gate casings for the spindle-speed and feed-change 

vers. The spindle traverse, in all three cases, is 30 in. 
All the spindles have 16 speed changes, with a range of 
from 15 r.p.m. to 600 r.p.m., and all have 16 feed 


changes. . 

The change-feed gears are mounted on splined shafts 
in the spindle slide and give two ranges of feed, namely, 
“B” range of 8 to 96 cuts per inch., taken from 
the spindle and “M” range, 0-8 in. to 9-6 in. per 
minute, taken from the constant-speed motor shaft. 
This latter range is entirely independent of the spindle 
speed, so that a slow “M” feed used in conjunction 
with a fast spindle results in a small feed per 
revolution of the spi and enables a very fine finish 
to be given to the work. Similarly, a fast “M” feed 
with a slow spindle speed results in a very coarse feed. 
This method of feed drive has been fully patented by 
Messrs. Kearns. The feed motion is protected where 
necessary by shear pins, and both the drive and 
feed gearing are contained in one unit, which is 
totally enclosed and automatically lubricated. All the 
gears are of oil-toughened alloy steel or egbor 
bronze, and all the shafts are mounted in ball or 
roller bearings, with such end-thrust provision as is 
required. It will be clear that the vertical distance 
between the planes of the longitudinal and transverse 
boring bars must be capahin clatieataeah, and equally 
apparent that the two longitudinal heads can be fixed 
while the transverse head is capable of being moved. 
The longitudinal heads are, therefore, attached to the 
central column, f, Figs. 3 and 4, which contains two 
Brookhirst switchgear panels of the open type. The 
transverse head, however, is mounted on a standard 
column 6, Fig. 2, which contains a balance weight 
and has the switchgear housed in a box attached to it. 
The table has a plain surface. The oblong hole seen 
towards the right in Fig. 3 opens into a chute leading 
to one side of the bed, for disposal of the swarf. The 

lubrication of the boring-bar bearings is pro- 
vided by the small pump visible in Fig. 4, near the 
left-hand motor d. The machine described above, 
apart from its intrinsic interest, is a good example of 
co-operation between a client and a machine-tool 
maker, Messrs. Messier Aircraft Equipment having 
taken Messrs. Kearns fully into their confidence as 
regards the problems to solved. It is common 
knowledge that, in the past, the machine-tool maker 
has often been called upon to provide a standard 
machine to fulfil certain conditions while a little more 
information would have enabled him to suggest a more 
suitable tool, although modifications might be involved. 





THE DIAGNOSIS OF ENGINE 
IGNITION FAULTS. 


A paper on “ Engine Ignition Faults and a New 
Method of Diagnosis and Location during Running ” 
was read by Messrs. F. R. F. Ramsay and W. Nethercot 
at a joint meeting of the Measurements Section of the 
Institution of Electrical Engineers and the Internal 
Combustion Engine Group of the Institution of Mecha- 
nical Engineers, which was held at the Institution of 
Electrical Engineers on Friday, April 26. The diag- 
nosis and location of ignition defects in internal-com- 
bustion engines might, the authors said, be exceedingly 
difficult in practice because the usual symptoms, such 
as difficult starting, irregular running and loss of power, 
could be simulated by other engine defects, such as 
maladjustment of the carburettor, air leaks and faulty 
valves and cylinder-head gaskets. Diagnosis was ren- 
dered even more difficult because the adjustment of 
one part of the system often resulted in a temporary 
alleviation of troubles arising from a defect in another 
part. For example, changing or adjusting the sparking 
plugs might improve poor starting or irregular running 
originating from a defect in the carburettor. Con- 
versely, altering the fuel/air mixture ratio might 
improve irregularity caused by excessive gaps in the 
oe plugs, or fouled insulators. There were 
practically no static tests which reproduced engine 
conditions. Obviously, therefore, the best way of 
making an accurate diagnosis was to check the per- 
formance of each component while it was running on 
the engine. Unfortunately, until recently, the best 
methods available for this purpose amounted, to little 
more than that used by the mechanic when he applied 
an insulated screwdriver to the sparking-plug terminals. 
Even this was useless when complete screening of the 
ignition system became general, as on military and 
aircraft engines. 

It was found, however, that the conditions on the 
secondary side of both battery and coil and magneto- 
ignition systems affected the primary voltage, and that 
defective sparking plugs could be detected by analysing 
this voltage. An ignition tester working on this 
principle had therefore been designed in which the 
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engine 
which all the plugs once. The has aap 
triggered by an impulse from one of the s 


the marker or trigger plug, with t mong that 
figures appeared on the’screen. Each 
of these figures corres led to the firing of a plug and 

Fring order of the engine, —s 


a row of vertical figures 


were arranged in the 


from the marker plug. Since the time-base was 


tive and synchronised with the ignition system, the 
If 


figures appeared stationary 


on the screen. 


firing order — known, any plug could be located from 
the position of its co: nding figure on the screen. 
Even on multsereened inition engines it was possible 
for the marker, and the 

terminations for connection to the primary circuits were 
also generally accessible. This method allowed faulty 
plugs and those with too small or too large a gap to be 
of oo Se oscillo- 
reaker capacitor 


to find one accessible plug 


identified from the sha; 
gram. By shunting 
with @ resistance, and r Hhaye reducing the 
voltage, it was also possible to identify leaky plugs. 


The ignition tester itself was housed in a metal box 
a Ag B in. A high- 
diameter screen 
about 1,000. The 
controls were on the front panel and ‘the input 
sockets for the coupling leads to the engine were on 
terminals and fuses. The 
either from 230-volt alter- 
nating-current mains or from a 6-volt, 12-volt or 24-volt 
battery by means of @ multi-winding transformer and 
a vibrator with a separate energising coil contact. 
The current consumption, when working from a 6-volt 
battery, was about 4-5 amperes, and proportionately 
smaller for 12-volt and 24-volt batteries. The appro- 
was selected through a rotary switch, 
The -tension 

pe was switched on through a rotary-coil magneto 
selector, which enabled connection to be made to any 


measuring about 154 in. ee 
vacuum cathode-ra 


war Wik We cocks cate? Waar: 


the back, as were the sw 
instrument could be wor 


— supply 
ch switched on the filaments. 


one of five circuits, The rotary spark attenua- 
tor switch eleven positions, so that resistance could 
be shunted across t 


graded starting with about 250 ohms and 
with 12 o 


use with 


connection to the various screened and 
ignition equipment. These leads were made in 


lengths 
up to 40 ft., so that the instrument could be worked at 
a reasonable distance away from the exhaust fumes or 


the slip stream. 





Marconi EXHIBITION.—The Marconi International 


Marine Communication Company, 
House, Chelmsford, are holding an exhibition at the 
London Exhibition Centre, Leicester-square, W.C.2, 
from May 10 to 24. The exhibition has been arranged 
for the benefit of the delegates to the International 
Conference on Radio Aids to Marine Navigation, and will 
display a complete range of the firm’s post-war marine 
equipment, including marine radar equipment. A range 
of products made by a subsidiary company, Marconi 
Instruments, Limited, will also be on view. The exhibi- 
tion will be open on week-days from 10 a.m. until 6 p.m., 
and admission is by ticket only, these being obtainable 
on request from the firm at the address given above. 


Limited 








ADVANCED LECTURES ON SPECIAL LIBRARIANSHIP.— 
A course of lectures on special librarianship is being 
held, under the auspices of the Association of Special 
Libraries and Information Bureaux, at the London 
School of Hygiene and Tropical Medicine, Keppel-street, 
Gower-street, London, W.C.1, on Friday evenings and 
the following Saturday mornings, with a fortnight’s 
interval between each pair of lectures. Thus, on May 17, 
at 5 p.m., and on May 18, at 10.30 a.m., Mr. T. Bestelman 
will deal with “‘ Bibliography.” On May 31, at 5 p.m., 
and on June 1, at 10.30 a.m.,Mr. B. Fullman will speak 
on “ Special Library Routine.” The speaker on June 21, 
at 5 p.m., will be Dr. J. E. Holmstrom, and his subject 
“* Recording and Filing of Research Material”; and on 
June 22, at 10.30 a.m., Dr. R. H. Richens will speak on 
“ Abstracting.” On July 12, at 5 p.m., the subject will 
be “The Use and Interpretation of Statistics,” and on 
July 13, at 10.30 a.m., “ Documentary Reproduction ” ; 
in each case the name of the lecturer is to be announced. 
On July 26, at 5 p.m., Mr. L. J. F. Brimble will speak 
on “ Editorial Work,” and on July 27, at 10.30 a.m., 
Mr. G. A. Shires will deal with “‘ Technical Information 
Bulletins.” Information regarding fees and other parti- 
culars may be obtained from the secretary, Aslib, 52, 


contact-breaker capacitor in 


The cathode-ray tube brightness was 
fixed. The focus, horizontal shift and relay-bias control 
were pre-set and normally needed no adjustment. For 
engines, screened low-tension and 
high-tensiou coupling cables had been constructed with 
sets of removable adaptors at the engine end for quick 

unscreened 


Copies are obtaina 


specification, B.S. No. 1289-1945, covering 
concrete flue blocks for 


double-flue blocks are specified and two t 
(X and Y) are available in each case. 


coring, raki 
in the case of type X is 


the quality of the cement and 
their manufacture is 
the joint be either of the ge and soc 
given dimensions, or of 

com 


particular 


Tequiremen' 
[Price 2s., postage included. ] 


8. 8-5, these figures 
of the caps in millimetres. [Price [Price ls., postage included. 
Lathe and Planer Tools.—A third new ification, 


lathe and sag tools. It is an “ em: 
tion and 


the Ministry of Supply, the Welded and Brazed 


Institution ; 
the request of the Ministry. 


the specification is to bring about the sim 
in the various sizes and shapes of butt- 


reference number for convenience in ordering. 
28., postage included.] 





BOOKS RECEIVED. 


(No. 2) Act, 1945. 


Square House, Fleet-street, London, E.C.4. 


[Price 
2s. 6d.) 


Engineers, Automobile and Sheet Metal Workers. By 
C. G. BAINBRIDGE and F. CiarRK. Sixth edition, 
revised. Porteous Limited, Imperial Works, Leman- 
street, London, E.1. [Price 6s. 6d. net.] 
The London Chamber of Commerce. Sizty-Fourth Annual 
Report of the Council. Work of the Year 1945. The 
Secretary, The London Chamber of Commerce, 69, 
Cannon-street, London, E.C.4. 
India’s Glorious Future. By H. E. Metcaur, M.I.Mech.E. 
Waynford Press, Limited, Eastbourne. [Price 2s.] 
Labour Protection and Accident Prevention in the U.S.S.R. 
By N. ALEXANDROV. “Soviet News” Offices, 630, 


Grand Buildings, Trafalgar-square; London, W.C.2. 
[Price 1s.] 


»| United States National Bureau of Standards. Circular 


No. C451. Factors Affecting Results Obtained with the 
Mooney Viscometer. By Rotta H. Taytor. Superin- 
tendent of Documents, Government Printing Office 
Washington 25, D.C., U.S.A. [Price 5 cents.] 


3| Ninth Annual Proceedings of the Railway Fuel and 


Traveling Engineers’ Association. 1945. Offices of the 

Association, 327, South La Salle-street, Chicago 4, 

Ill., U.S.A. [Price 3 dols.] 

The British Corporation Register of Shipping and Aircraft 
Register of Ships. 1946. Offices of the Corporation 





Bloomsbury-street, London, W.C.1. 


14, Blythswood-square, Glasgow, C.2. 


(By .subserip- 
tion, price 84s.] 





from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Flue Blocks for Gas Fires and Ventilation—A new 


gas fires and Seenaiislee, tea 
recently been issued. It provides for large flues for 
the | 8° with gas fires of over 15,000 B.Th.U., and smaller 
flues for use with gas fires of not more than 15,000 
B.Th.U. For each of these, single-flue blocks and 
of blocks 

© differences 
between types X and Y lie in the overall width of the 
, strai ht, and cover blocks. The width 
4} in., and in that of type Y 
43 in. In addition to the dimensions of the blocks, 
te to be used in 
ified, and it is tee that 
et type, of 

e flat butt type. The 
pressive strength of the flue blocks is specified, 
and a method of carrying out the test is given in an 
appendix. The specification does not deal with the 
moisture-penetration or the durability properties of 
flue blocks exposed to the weather. Users are advised, 
therefore, to ensure that flashing, stack and terminal 
blocks are sufficiently dense and durable for the 
exposure conditions. It is added, however, 

that the compilers hope to include a test to cover these 
i its in a future revision of the specification. 


Festoon Electric-Lamp Caps.—Another new specifica- 
tion, B.S. No. 1298-1946, covers the dimensions of 
festoon lamp caps for voltages not exceeding 50. Two 
sizes of the lamp caps are specified, namely, 8.7 and 

Gee the nominal plug diameters 


B.S. No. 1296-1946, covers the shapes of utt- welded 


ergen: ifica- 
as been prepared by collaboration between 


Speed Tool Trade Association and the British Standards 
it has been issued by the Institution at 
The primary object of 

cation 
ded lathe 
and planer tools. The specification establishes a 
standard series of 15 shank sections for the tools and 


various shank sections in which it is customarily 
manufactured. Each tool shape is given a standard 


[Price 


Engineering Industries Association. Post-War Tazation 
and the Engineering Industries. Synopses and Commen- 
taries on the Income Tax Act, 1945, and the Finance 
George W. Hubbard, Salisbury 


Oxy-Acetylene Welding Repair Manual for Garage and 
General Repair Shop Welders, Blacksmiths, Agricultural 


CHILD, 
n- | G.M., to be members of the British Overseas Airway, 


Corporation. 

Mr. F. A. Pope, C.I.E., chief commercial manager, 
and Mr. R. A. Rippues, C.B.E., M.I.Mech.E. »M.LLoco.k, 
chief stores superintendent, have been appointed vice. 
presidents of the London Midland and Scottish Railway 
Company. 

“Mr. W. Tomuin who, until recently, was works manager 
to Messrs. Ruston-Bucyrus, Limited, Lincoln, has beep 
appointed works manager to the Harland Engineering 
Company, Limited, B.E.P. Works, Alloa, in place of 
Mr. F, Dutton, who is leaving the company to enter into 
business on his own account. 

Mr. ALASTAIR GisB, a partner in the firm of Si 
Alexander Gibb and Partners, and Mr. J. F. Perry, a 
director and general manager of Metropolitan-Vickerg 
Electrical Export Company, Limited, are members of 
trade mission to Iraq which is under the leadership 
of Lornp Davipson. The mission is under the auspices 
of the Board of Trade and has left London for Iraq. 
The Postmaster-General has appointed Sm: DrumMonp 
SurEexs to be Public Relations Officer to the Post Office, in 
succession to BRIGADIER G. C. WICKINS, who is shortly 
retiring. 

Mr. H. A. A. BEALE, A.M.I.E.E., has left the South 
East England transmission staff of the Central Elec- 
tricity Board and has joined the English Electric Com- 
pany, Limited. He is taking charge of that firm’s Bed- 
ford office. 

Mr. Ratpu Arsop, C.B.E., has been appointed vice- 
chairman of the executive board of the BritisH Tar Con- 
FEDERATION, the offices of which have now been removed 
to Artillery House, Artillery-row, London, 8.W.1. (Tele- 
phone: ABBey 3731.) 

Mr. C. BrapiEey, A.M.I.E.E., deputy general manager 
and engineer to the Finchley Corporation Electricity 
] Department, has been appointed acting general manager 
and engineer during the temporary absence of LT.-CoL, 
C. R. WESTLAKE, M.I.E.E., on a Government mission to 
East Africa. 

Mr. R. L. Aston, A.M.I.Mech.E., has been appointed 
instructor in production engineering in the Department 
of Mechanical Engineering, Leeds College of Technology. 
Capramx A. H. CHARLTON, A.M.I.Mech.E., has been 
released from the Royal Electrical and Mechanical 
Engineers to take up the appointment of mechanical 
engineer to the Public Works Department, Government 
of Malaya. 


Mr. R. I. KIRKLAND, O.B.E., A.M.I.Mech.E., is retiring 
shapes of the tool points. Each shape of tool is related | ana workshops superintendent, Kenys and Uganda Rall- 


ways and Harbours, Nairobi. He is joining the board of 
Messrs. Whitelegg and Rogers, Limited, locomotive 
engineers. 

Mr. W. H. Witson, A:M.I.Mech.E., has established a 
consulting practice and has relinquished his position as 
chief mechanical and electrical engineer to Messrs. Arthur 
Lee and Sons, Limited, Sheffield, who have retained his 
services in a consultative capacity. 

Mr. A. S, A. Cort has retired from his position as 
agent in this country of the Socrtrt ANONYME JOHN 
CocKERILL, Seraing, Belgium, after 45 years’ service 
with that Company. Mr. Corin’s successor is CAPTAIN 
W. V. Dauppe, whose business address is Ibex House, 
Minories, London, E.C.3. 

Mr. F. D. Ascoui, war-time Controller of Rubber at 
the Ministry of Supply and now director and technical 
adviser of Dunlop Malayan Estates, Limited, has been 
elected chairman of the Rubber Growers’ Association. 
Messrs. E. H. Jones (MACHINE TOOLS), LIMITED, 
Edgware-road, The Hyde, London, N.W.9, have reor- 
ganised their sales departments. Mr. W. F. WRIGHT is 
manager of the southern area, assisted by Mr. H. WILKIN- 
son, Mr. L. J. SmaisTeR, Mr. V. L. LAwTon and MR. 
M. Hawkins. Mr. Bowen is manager in the Midlands 
area, assisted by Mr. R. J. RicHARDs, MR. 8. GILL, MR. 
J. C. Grant and Mr. J. H. MEEK. Mr. G. N. SPENCER 
and Mr. F. L. HaLLaRD have been appointed assistants 
at the Manchester branch of the firm. 

The Ministry of Supply is to open a MACHINE TOOL 
REGIONAL DisposaL CENTRE on Monday, May 6, at the 
G.E.C. Building, Kingsway, Cardiff. These offices will 
be run in conformity with the arrangements already in 


, | operation at other large towns. 


Messrs. A.C. WICKMAN LIMITED, Coventry, announce 
that, as from May 1, Mr. W. R. Beprorp, previously 
area manager at Bristol, is to be area manager at Man- 
chester, and that Mr. W. J. Borromiey is to be area 
manager at Bristol. Mr. H. ECKERSLEY, previously 


. | area manager at Manchester, has been appointed manager 
,|of the newly-formed tungsten-carbide development 


division of the firm, with headquarters at Torrington- 
avenue, Coventry. ‘ 
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NOTES FROM THE..NORTH. 
GLascow, Wednesday. 
Steel.—There is an immense demand for all 
of steel. Makers have maintained the recent 
improved output standard, owing to the adequate fuel 
supply they are now being given, and although delivery 
jates for plates, sections, and bars have lengthened, 
there bas been no hold-up of bulk supplies for any 
asential industry. Regarding the complaint of shortage 
of shipbuilding-steel supplies, the Scottish makers point 
oat that no shipbuilder in the Clyde area has been 
duly penalised, and no man has been dismissed for 
ick of steel to carry on the heavy building programme 
in hand. There is @ shortage, of course, and if more 
steel could be produced a ready outlet would be found. 
It is, however, not true that export trade is taking away 
steel that should go to home users; the releases for 
export are closely controlled, and are not allowed to 
handicap home production. Shipbuilders here have no 
complaint about their steel supplies at present. 
Scottish Coal.—The shutting down of central-heating 
ts has further reduced the pressure on fuel, and 
supplies generally are now fairly satisfactory. A new 
domestic programme came into operation recently ; the 
pasio tonnage is unaltered, but provision has been made 
to cover the loss of deliveries from pits now closed down 
py the Ministry, or where some collieries have experienced 
achange in their output which necessitates a re-allocation 
of the burden to be borne by any specific producer. In 
addition, merchants have been notified of their winter 
stocking targets and the quantities they must put on 
the ground each week out of their deliveries. It is assumed 
that the usual 4s. per ton rebate for restocking pur- 
poses will again be paid, though, so far, no announcement 
has been made to merchants on this point. In checking 
over prospective supplies and needs for the coming 
season it has been found that there is a shortage. The 
problem of the Control is, therefore, to devise a pro- 
gramme which will spread the shortage equitably over 
private and industrial users. If public utilities were 
to be given the tonnage they will need to reach a safe 
stock level before winter arrives, it would probably 
mean hardship for industry. In view of the undertaking 
to assist industry to expand production to the utmost 
for the home and export markets, officials are anxious 
to avoid any cut in industrial supplies that can be 
avoided. The output of opencast coal in Scotland is 
making excellent progress, and this may turn the scale, 
giving domestic users a safe margin and allowing industrial 
allocations to be made sufficiently high to meet the needs 
of a full employment policy. The shallow working now 
proceeding in Fife and elsewhere is yielding satisfactory 
results, and greatly assisting the deep mines. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—Further striking evidence of 
the progress that has been made in overcoming the dust 
menace which has been responsible for a considerable 
amount of lung disease among miners has been given 
by the South Wales Joint Pneumoconiosis Committee. 
They report that more than 35 miles of working coal face 
in the coalfield have been fitted with dust-suppressing 
appliances using one or all of three methods—water 
infusion, wet cutting, and hand spraying. This repre- 
sents 99 per cent. of the total area which H.M. Inspectors 
considered needed such treatment, the remaining one per 
cent. represents the time lag before the new faces con- 
stantly being opened up are fitted in the same way. 
Productions reached the peak of the year in South Wales 
during the week ended April 13, which produced the pay 
for the Easter Holidays. In that week, the output was 
502,353 tons, a gain of 33,612 tons over the preceding 
seven days, although Over the same period there was a 
drop of 221 to 107,597 in the number of workers on 
colliery books. Owing to the intervention of the holidays 
and the loss of outputs, supplies were extremely difficult 
to arrange for early delivery on the Welsh steam-coal 
market last week. Producers were still chiefly engaged 
on maintaining a steady flow of supplies to meet home 
customers’ urgent requirements and there was little coal 
to spare for some weeks ahead. Exports consequently 
remained almost in abeyance and shippers had only the 
poorest qualities to offer. All the large descriptions were 
well placed with forward outlets and, with an active 
demand, were very firm in tone. Strong conditions con- 
tinued to rule for the sized and bituminous smalls which 
were extremely scarce. Some inferior dry steams were 
still available. Cokes and patent fuel were in sustained 
request and were not easy to secure. 





THE MavupsLay Socrery.—The annual meeting and 
lunch of the Maudslay Society will be held at the 
Waldorf Hotel, Aldwych, London, W.C.2, at 11.30 a.m. 
on Friday,May 10. The President, Mr. Joseph Maudslay, 
M.I.Mech.E., will induct Mr. H. E. Metcalf, M.I.Mech.E., 
M.I.N.A., as President for the coming year. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation —The tonnage output of iron and 
steel, though at a high level, is considerably below current 
requirements, both for home purposes and for shipment 
overseas. Every effort is being made to increase the 
make but further expansion in production is possible only 
if more fuel and more high-grade foreign ore becomes 
available. Producers of nearly all commodities have a 
heavy tonnage to turn out and have many potential 
buyers on the waiting list. There is no lack of native 
ironstone, though the yield of the Cleveland mines is 
less satisfactory than it has been. Pig-iron outputs are 
distributed as they become available, and users of semi- 
finished steel are receiving better supplies. Finished- 
steel plants are operating at full capacity. 

Foundry and Basic Iron.—Supplies of high-phosphorus 
pig iron are readily taken up. Foundry owners are 
demanding larger deliveries than are coming forward and, 
as an alternative, are readily accepting parcels of cast-iron 
scrap. The production of Cleveland foundry pig is still 
very limited, but regular supplies of iron from the Mid- 
lands are reaching North East Coast works, and deliveries 
from that quarter are expected to increase. The output 
of the basic blast-furnaces barely keeps pace with the 
increasing requirements of Tees-side consuming plants. 
Hematite, Low-Phosphorus and Refined Iron.—The 
engineering foundries are absorbing more hematite and 
low-phosphorus grades of iron. Makers of the former are 
still able to supply the essential needs of home users and 
deliveries of low-phosphorus qualities are sufficient for the 
requirements of local consumers. Conditions in the 
refined-iron branch of trade enable a satisfactory to: 
distribution to be maintained. . 

Manufactured Iron and Steel.—Semi-finished iron is 
obtainable in quantities that cover users’ actual require- 
ments and a welcome increase in the ‘output of steel 
semies has eased a stringent situation, but has not 
entirely eliminated the need for imports. Finished-iron 
firms have good orders and are turning out more tonnage. 
Finished-steel producers are overwhelmed with work. 
The demand is greatest for black and galvanised sheets, 
the outputs of which are fully sold for months ahead. 
Makers of light and medium plates have embarrassingly 
heavy contracts on hand. The recent substantial 
exports have delayed deliveries to home customers and 
shipments to overseas buyers may have to be reduced in 
the interest of the home industries. Plants manufactur- 
ing rails and all descriptions of railway requisites, colliery 
equipment, strip and wire are very busy. 

Scrap.—Large quantities of iron and steel scrap are 
being consumed and the demand for the better grades 
exceeds the supply. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Maintenance staffs were fully occupied 
during the Easter holidays in carrying out major repairs 
which could not be executed with the plants in operation. 
They have also been dealing with work in connection 
with the re-organisation of shops which are to deal, in 
future, with a larger proportion of peace-time production. 
There are ample orders on the books for basic and acid 
carbon steels, and a large volume of orders for stainless 
steels for the shipbuilding and engineering industries. 
Prospects in railway material departments continue to 
improve and there is a growing volume of work on hand 
in tramway-trackwork sections. More skilled labour is 
needed in many departments and prospects in this 
direction are improving, although there is concern at 
the continued calling-up of young skilled men who, it 
was hoped, would be able in the near future to take the 
place of older men reaching the retiring age. 

South Yorkshire Coal.—The production of coal before 
the Easter holidays was very satisfactory, and the fuel 
position of industrial concerns has been markedly im- 
proved. More coking coal is needed and very careful 
allocations have to be made to keep the coke-works 
employed. House-coal demand has eased, and a propor- 
tion of household qualities is being diverted to other 
sections of the market. : 





LECTURES ON MICRO-WAVES AND WAVE GUIDEs.— 
A course of six public lectures on ‘‘ Micro-Waves and 
Wave Guides ” will be given by Professor H. M. Barlow, 
B.Sc. (Eng.), Ph.D., M.1.E.E., in the electrical engineering 
theatre, University of London, University College, 
Gower-street, London, W.C.1, at 5,15 p.m., on Tuesdays, 
commencing on May 7 and ending on June 11. The 
course will deal particularly with basic principles, and is 
intended as a first approach to the subject. The lectures 
are open without fee or ticket to students of the Univer- 





sity and others interested in the subject. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section; Saturday, May 4, 3.30 p.m., Storey’s- 
gate, St. James’s Park, Westminster, 8.W.1. Annual 
General Meeting. “Surface Finish and Ite Relation to 
Production,” by Mr. H. J. Weighall. Institution: 
Friday, May 10, 5.30 p.m., Storey’s-gate, St. James’s 
Park, Westminster, S.W.1. Film Display: (i) “ Steam.” 
(ii) “ Thread Rolling.” (iii) “‘ Mosquito Aircraft.” 
North-Eastern Graduates’ Section: Saturday, May 11, 
2.30 p.m., The Hartlepool Gas and Water Company, 
Victoria-road, West Hartlepool. “ Wire Drawing,” by 
Mr. G. D. 8. Maclellan. 

LONDON ASSOCIATION OF ENGINEERS.—Saturday, 
May 4, 6.30 p.m., Charing Cross Hotel, Strand, W.2. 
“ Supervision Training,” by Mr. H. F. Walker. 


INSTITUTION OF ELECTRICAL ENGINEERS.—London 
Students’ Section: Monday, May 6, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “D.C. Control Equip- 
ments on British Motor-Coach Trains,” by Mr. B. J. 
Prigmore. Transmission Section: Tuesday, May 7, 
5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Discussion on “The Implications of the Decision to 
Adopt a Standard Voltage of 240 V,” to be opened by 
Sir John Kennedy and Mr. Henry Nimmo. North- 
Western Centre: Tuesday, May 7, 6 p.m., Engineers’ 
Club, Manchester. Annual General Meeting. “‘ Silicon- 
Carbide Non-Ohmic Resistors,” by Mr. F. Ashworth, 
Mr. W. Needham and Dr. R. W. Sillars. North-Midland 
Centre: Tuesday, May 7, 6 p.m., Corporation Electricity 
Department, Whitehall-road, Leeds. Annual General 
Meeting. “‘ Stabilisation of International Currency,” by 
Professor Shimmins. Institution: Thursday, May 9, 
6.30 p.m., Kingsway Hall, Kingsway, W.C.2. Faraday 
Lecture: “ Atoms, Electrons and Engineers,” by Dr. 
T. E. Allibone. (Admission by ticket only.) North- 
Eastern Students’ Section: Friday, May, 10, 6.30 p.m., 
Neville Hall, Newcastle-upon-Tyne. Annual General 
Meeting and Film Display. (Postponed from April 12.) 
North-Western Students’ Section: Saturday, May 11, 
2.30 p.m., Engineers’ Club, Manchester. Annual 
General Meeting. 

INSTITUTION OF CIVIL ENGINEERS.—Airport Engin- 
eering Division: Tuesday, May 7, 5.30 p.m., Great 
George-street, Westminster, S.W.1. Film on “ Airport 
Construction.” Birmingham and District Association : 
Thursday, May 9, 6 p.m., James Watt Memorial Institute, 
Birmingham. Annual General Meeting. Film Display. 

Society or CHEMICAL INDUSTRY.—Road and Building 
Materials Group: Wednesday, May 8, 10.30 a.m. and 
2.30 p.m., The Royal Institution, Albemarle-street, W.1. 
Symposium of papers on “ Shrinkage and Cracking of 
Cementive Materials.” 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, May 10, 
6.30 p.m., 39, Victoria-street, Westminster, S.W.1. Dis- 
cussion Groups. Midland Section: Saturday, May 11, 
4.30 p.m., The Grand Hotel, Birmingham. Annual 
Ladies’ Meeting. Institution: Saturday, May 18, 
1 p.m., Connaught Rooms, Great Queen-street, Kings- 
way, W.C.2. Annual Luncheon. 

Roya SratTisticaL Socrery.—London Group, Indus- 
trial Applications Section: Friday, May 10, 6.30 p.m., 
The K.L.M.A. Lighting Service Bureau, 2, Savoy-hill, 
Strand, W.C.2. Discussion on ‘“‘ The Accuracy of Auto- 
matic Lathes,” to be opened by Mr. P. J. Stanley. 

INSTITUTION OF PRODUCTION ENGINEERS.—FY orkshire 
Graduate Section: Saturday, May 11, 2.15 p.m., The 
Great Northern Station Hotel, Leeds. Annual General 
Meeting and Film Display. (Annual Luncheon, | p.m.) 
Preston Section: Wednesday, May 15, 7 p.m., The Star 
Paper Mill, Feniscowles, Blackburn. Annual General 
Meeting. Derby Sub-Cenire : Monday, May 20, 6.30 p.m., 
School of Art, Green-lane, Derby. Annual General 
Meeting. Film Display: “‘ The Mosquito Aircraft.” 
Wolverhampton Section: Thursday, May 23, 6.30 p.m., 
The Dudley and Staffordshire Technical College, Dudley. 
“The Measuremenv of Surface Texture,’ by Mr. R. E. 
Reason. 

INSTITUTE OF ECONOMIC ENGINEERING.—London 
Region: Sunday, May 12, 2.45 p.m., The Waldorf Hotel, 
Aldwych, W.C.2. Discussion on “ Selection and Training 
of Personnel in Industry.” Midland Region: Saturday, 
May 18, 2.30 p.m., Technical College, Coventry. “The 
Economits of Electro-Plating Processes,” by Mr. N. A. 
Tope. 





NORTH-WESTERN FUEL LUNCHEON CLUB.—The next 
meeting of the North-Western Fuel Luncheon Club will 
be held at the Engineers’ Club, Albert-square, Man- 
chester, at 12.30 for 12.45 p.m., on Wednesday, May 8. 
The speaker will be Colonel Whiston A. Bristow, 





F.R.Ae.S., M.I.E.E., M.I.A.E., and his subject will be 
** Fuels and Nationalisation.”’ 
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cent. for thirteen; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME FoR RECEIPT oF ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
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for advertisers’ blocks left in their possession for more 
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JET PROPULSION AND 
COMMERCIAL FLIGHT. 


One of the most impressive of the long series of 
Wilbur Wright Memorial Lectures, delivered before 
the Royal Aeronautical Society, was that of Dr. 
E. P. Warner, the well-known American authority, 
on ‘ Post-War Transport Aircraft,” in which he 
examined in great detail the economic possibilities 
of long-distance passenger transport by air, especi- 
ally across the Atlantic. We reprinted this lecture 
at some length in our 156th volume (1943), but even 
our lengthy abridgement, which extended through 
eight weekly issues of ENGINEERING, was barely 
half of the length of the original. Though the 
problems of transatlantic flight received the most 
attention, overland routes were not ignored, and 
the consideration of the economics of feeder services 
was quite as careful as the author’s investigation 
of the requirements of the main trunk routes. The 
present significance of Dr. Warner’s magnum opus 
is that, although it was delivered as recently as 
1943, only a few months before the secret of Air 
Commodore Whittle’s jet engine was revealed, there 
was no calculation in the lecture, to the best of our 
recollection, which depended upon jet propulsion 
for its fulfilment. It may be that this recollection 
is at fault, for it is hardly possible to recall every 
detail of so comprehensive an address; but the 
secrecy which enshrouded everything connected 


with Whittle’s work and its parallel development | years 


in this country and the United States made any 
but the most oblique reference to other than piston 
engines out of the questior, though presumably 
Dr. Warner was not wholly ignorant of what was 
going on. 

The contrast between the future prospects of 
civil aviation at that date and those of the new 
future opened out by the advent of jet propulsion 
is striking, especially when the prognostications 
of the experts are fulfilled, and more than fulfilled, 
within a matter of a year or so, with such assurance 
as the aircraft and ineering industries have 
demonstrated in the short period since Whittle’s 
turbine was officially re to the world. When, 
therefore, one of the foremost of those experts 
ventures to look some little way ahead, as Major 
Frank B. Halford did at the Royal Society of Arts, 
on Wednesday of this week, his prophecies are 








models of the de Havilland Goblin II jet-propulsion 
unit, as fitted in the Vampire fighter, and the Ghost 
II turbine—only 3 in. greater in overall diameter 
than the Goblin, but giving a thrust more than 
half as great again. The turbine of the Goblin, 
as he pointed out, applied over 6,000 h.p. to driving 
the compressor, and that of the Ghost generated 


9 | 10,800 h.p. at full speed at sea level. The velocity 


of the gas after leaving the turbine of the Goblin 
was still sufficient to give a thrust, at sea level and 
550 miles an hour, equal to that of an engine of 
5,200 h.p. driving an airscrew having an efficiency 
of 75 per cent. The Ghost, at sea level and 650 
miles an hour, was the equivalent of an airscrew- 
driving unit of over 18,000 h.p., assuming the 
airscrew efficiency, in this case, to be 50 per cent. 
Such advances give point to the lecturer’s remark, 
towards the end of his address, that, “‘since the 
advent of the jet-propelled aircraft, there has been 
a lull while—for the first time in aviation history— 
the aircraft designer tries to catch up with the 
engine designer.” 

The introductory portion of the lecture, while 
phrased with admirable clarity, may be passed over 
since it dealt merely, in a popular manner, with 
fundamentals of jet propulsion and high-speed flight 
which are comparatively well known. Essentially, 
Major Halford was making the points that, while 
the jet engine is at its best at high altitudes and in 
the'rarified atmospheric conditions corresponding to 
those altitudes, the compressibility of air and the 
need for air-conditioning in the cabin present serious 
problems to the designer who contemplates cruising 
speeds much in excess of 500 miles an hour. The 
speed of sound in air is not affected by pressure 
changes, but it does vary with te , and 
the value of 760 miles an hour at sea level falls to 
about 660 miles an hour at 36,000 ft. Above 
36,000 ft., however, the normal air temperature is 
— 56-5 deg. C. and remains constant at that figure 
for further increases in altitude. In an aircraft 
flying at 40,000 ft., therefore, where the atmospheric 
pressure is 2-71 lb. per square inch absolute, the 
air-conditioning plant must not only ventilate the 
cabin, but must raise the interior pressure to at 
least 11 lb. per square inch and the temperature to 
+ 20 deg. C., in addition to controlling the humidity. 
Air-conditioning plant that will do this, as Major 
Halford emphasised, is an essential condition at the 
increased speeds and altitudes which he envisaged ; 
it must be entirely automatic in operation and com- 
pletely reliable. He admitted that much work had 
been done on this problem, especially in America, 
but urged that a much more intensive effort was 
required “if the cabins of the future are to be 
habitable by the time that the remainder of the 
problems have been solved.” 

Granted the solution of these problems—which 
no one would suggest to be insoluble, given the 
necessary inducement and financial provision— 
Major Halford proceeded to consider what kind of 
air liner might be designed within the next ten 
. He assumed a passenger air-liner weighing 
190,000 lb. “‘ all-up,” or about 85 tons; and that 
the aircraft and its power plant are to be designed 
as one unit. The ideal number of engines, in his 
opinion, is four, situated in the wings if they can be 
installed there without causing drag-producing 
excrescences. More than four would complicate 
both fitting and maintenance ; less than four, for 
long-range work, would not give the necessary 
reserve of power for safety. On all counts, wing 
engine positions appear preferable to fuselage. At 
40,000 ft., a total thrust of 10,200 Ib. is needed to 
propel the 85-ton aircraft at a cruising speed of 
615 miles an hour, so that each unit must be designed 
to give a thrust of 2,550 lb. for the minimum possible 
fuel consumption, which would depend mainly upon 
the compressor efficiency, the combustion-chamber 
efficiency, the expansion ratio, and the efficiency of 
the turbine. 
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Bearing in mind what had been accomplished 
already, said Major Halford, and allowing for im- SYNTHETIC LIQUID FUELS. 
provements which could be reasonably expected in| 45 liquid fuels have become essential to the 
the near future, he would suggest, for a cruising 
ee ass er activity, it might have been expected that their 

: 1, a compressor efficiency o per thetic production from coal, oil-shal vege- 
cent., a combustion-chamber “‘ drag” efficiency of agg geet Pop i aren 
95 per cent., a turbine efficiency of 90 per cent., and 
a ific fuel consumption of 0-88 Ib. per hour per il supplies. This, h is not th ; 
pound of thrust. The weight of the unit would be or not been ti ad —— apt 
about 6,000 Ib. and its overall diameter and length 
would be 5 ft. and 17 ft., respectively. (It may be 
added that Air Commodore Whittle, who presided le in ¢ ction of liquid fuels from coal 
oh the: mincing: Vaseene: Gila Mader Tualived: halt | rent She Prodetion of gat Sanaa 
ions, and might | This matter, as, in the | all oth 
have taken a turbine efficiency of the order of 94 “seittes ta cuiienet tee board 
per cent.) For take-off purposes—the most critical 
condition—a low specific fuel consumption is less| jhtained more cheaply from overseas than it can 
important than the maximum thrust ; this means | pe produced from native materials, then it will be 
intensifying the combustion of fuel temporarily and imported. Special considerations may dictate a 
brings in the limiting factor of turbine-blade tem- 


been over-cautious in these 


perature. A maximum blade-operating tempera- 
ture of 850 deg. C., corresponding to a gas tempera- 
ture of 1,000 deg. C. at entry to the turbine, would itati f oil-shale deposits in Estonia 
ensure a maximum take-off thrust from each of the So je amen Rai ping srt 

four units of 15,000 Ib. The turbine, running at 
6,200 r.p.m., ‘would develop over 28,500 h.p. at 


maximum speed at sea level. 


A design study of a jet-propelled aircraft of the | well have modified the situation in favour of home 
type indicated showed, when the details were | production, and a nationalised fuel industry, largely 
investigated, that it would cost between 300,000/. | freed from commercial considerations, may find it 
and 500,000/., according to the number built, of | desirable to develop oil synthesis from coal. 
which cost the jet engines would account for at 
least 20,000/. each. The wing loading would be|the United States. The general impression is that 
58 lb. per square foot, and the fuel capacity, 10,000 | that country has abundant natural oil supplies, and 
gallons. The pay-load for a non-stop flight between | that there is no case for the installation of hydro- 
New York and London would be 15,000 Ib., which 
might be made up of 50 passengers, with their} general terms, but nevertheless the governing 
luggage, plus 3,500 Ib. of mail and/or freight. With | authorities concerned have decided that it is not 
this load, the take-off run in still air on the hottest 
day expected in New York (104 deg. F.) would be | alternative sources of liquid fuel should be neglected. 
2,000 yards to gain a height of 50 ft. Allowing for| A Synthetic Liquid Fuels Act was passed in 1944, 
an average westerly wind of 50 miles an hour over 
the Atlantic, the flight from London to New York | and operation of demonstration plants to produce 


would take 7 hours 6 minutes, and the flight in the 


other direction, 6 hours 14 minutes. It would be| forestry products, and other substances, in order 


possible, therefore, for the round trip to be made 
in one day, though Major Halford’s calculation was 
based on a round trip in 48 hours. On this basis, 
he reckoned, six aircraft could transport as many 
passengers per annum as the Queen Mary, at a 
single fare of about 601., which is about two-thirds 
of the present air fare across the Atlantic. 
When adapted for use on Empire routes, the air- 
craft would have an all-up weight of 176,500 lb. 
Assuming flying stages up to 2,200 miles, the tank 
capacity could be reduced by comparison with 
transatlantic requirements, and the pay-load 
increased to 22,000 lb., which would allow for 72 
passengers with their luggage, and 5,400 lb. of 
mails and/or freight. Using the present-day gas 
temperature of 800 deg. C. at entry to the turbine, 
the take-off run in still air at 120 deg. F. would be 
1,950 yards to reach a height of 50 ft. at sea level. 
With an inlet temperature of 1,000 deg. C., this 
run could be reduced to 1,555 yards. Major Halford 
included in his lecture some representative journey 
times and costs on Empire services. In cal i 
the costs, he took the price of petrol as 2s. a gallon, 
and of paraffin for the jet engines, 1s. 4d. a gallon. 
On these prices, the Empire routes could base their 
fares on a direct operating cost of 9}d. per ton-mile 
of pay-load. The corresponding cost of a present- 
day D.C.4 machine, on similar stage lengths, was 
stated to be 15-2d. per ton-mile at a cruising speed 
of 274 miles an hour—less than half the speed, but 
60 per cent. greater operating cost, a. disparity 
largely accounted for by the low drag of the jet 
power unit—5 per cent. of the total, as i 
25 per cent. in the D.C.4. At 600 miles an hour, 
the specific consumption of the simple jet engine 
would be only 0-54 Ib. of fuel per thrust horse- 
power per hour; which, said Major Halford, is as 
good as the performance of a piston engine with an 
airscrew at about 300 miles an hour, and far better 
than any such combination at 600 miles an hour. 
“If we want to fly fast, yet economically, we must 
fly high,” he concluded, “and the faster and higher 
we fly, the greater the claims of pure jet propulsion.”’ 


against |and Development Division is located near Pitts- 


carrying on of modern industrial and commercial 


table residues would have received considerable 
attention in Great Britain, which is lacking in 


important oil-shale industry and the extensive 
hydrogenation plant at Billingham has set an 


but in relation to consumption, production is small. 


industrial activities, is conditioned by economic 
considerations, and if petrol, for instance, can be 


departure from sound economic policy, as in the 
case of the extensive developments in Germany, 
which, it is now known, included projects for the 


but normally procedure will be determined by the 
relation between the costs of imported and home- 
produced material. The economic status to which 
Great Britain has been reduced by the war may 


This possibility is supported by recent activity in 


genation or similar plants. This may be true in 
in the public interest that the development of 


the purpose of which was “ the design, construction 
liquid fuels from coal, oil shales, agricultural and 


to aid the prosecution of the war, to conserve 
and increase the oil resources of the Nation, and 
for other purposes.” It is possible that this legis- 
lation was inspired entirely by the war situation, 
but there is no indication that the work in hand is 
to be abandoned, and although considerations bear- 
ing on the prosecution of the war have ceased to 
apply, the conservation and increase of oil resources 
remain as objectives of interest and importance. 
The passing of this Act did not mark the first 
stage in the investigation of hydrogenation problems 
in the United States. For some five years previously, 
an experimental plant had been operated by the 
physical chemistry section of the coal division of 
the Bureau of Mines. The work done covered the 
examination of samples from 15 different coal 
measures to determine their suitability for the 
preparation of gasolene. The samples were obtained 
from a large area, covering most of the country, 
and represented many types of coal. The highest 
yield was given by a high-volatile bituminous coal 
obtained from Utah, which provided 136 gallons of 
gasolene per ton ; the lowest from a lignite mined 
in North Dakota yielding 63 gallons per ton. High- 
volatile bituminous coal gave results in all cases 
better than those obtained from sub-bituminous 
coal, the latter, in turn, giving better results than 
lignite. These returns are expressed in United 
States gallons and tons. 

The work carried out under the Act of 1944 has 
been divided into seven sections operating under a 
head office at Washington. The main Research 


burgh, where the production of heavy fuel oil by 
the hydrogenation of coal at pressures ranging from 
1,000 Ib. to 3,500 Ib. per square inch has been carried 
out. Throughput at the highest pressure was four 
times that at the lower, but the hydrogen consump- 
tion increased by 25 per cent. Experiments with 
coke packing in the hydrogenation converters have 
been carried out to determine if the increase of gas 
to liquid interface will decrease hydrogen consump- 





It is considered that the 


gas-synthesis de 


ing State of Colorado. 


separating é 

developed. Analysis 
likely to yield less than half the amount of gasolene 
obtained from the better quality petroleums, but 
that the yield of lubricating oils may be high. 

The whole programme of synthetic liquid fuel 
development has had the assistance of the Téchnical 
Oil Mission who conducted a study of European 
practice from February to October, 1945. The 
mission consisted of 30 observers, and particular 
attention was given to German developments. It 
is considered that the report of this mission will be 
of value in enabling United States practice to begin 
from the point of greatest German advance, rather 
than to start from a stage involving the repetition 
of investigations already covered by earlier German 
work. The production of liquid fuels from agricul- 
tural residues, which forms an item in the Synthetic 
Liquid Fuels Act, is being handled by the United 
Agriculture, and a grant of 
410,000 dollars has been transferred to that body. 
Plant is under construction for the semi-industrial 
saccharification of agricultural residues for the pro- 





tion. This has been found to be the case, but 





i 
—== 


throughput has also fallen. Other work is gop. 
cerned with the modification of the system useq in 
Germany and Great Britain, in which the u 

coal particles, the mineral matter in the coal, ang 
the catalyst used in the first stage are discharged 
as a slurry mixed with heavy oil, separation be 
effected in a centrifuge. 
separation may be effected by an inexpensive sedi. 
In addition to this develop. 
ment work at Pittsburgh, another of the seven 
divisions is engaged in the construction of a demon. 
stration hydrogenation plant at Louisiana, iy 
Missouri. This is designed for an output of 209 
barrels of oil a day. 

Both hydrogen and carbon monoxide are used in 
making oil and gasolene from coal, and the Pitts. 
burgh development station has been carrying out 
work on gas synthesis. This feature of the genera] 
problem, however, has been allotted to one of the 
main divisions, which is located at Morgantown in 
West Virginia. Laboratory and office space has 
been provided by the University of West Virginia. 
The work covered is the development of the most 
economic methods of producing hydrogen and carbon 
monoxide from coal and lignite. A survey of 
United States coal resources has shown that much of 
the coal available, which can be won by low-cost 
mining practice, and which is not suitable for « 
ordinary gas manufacture, is of high sulphur content 
and has a low ash-fusion temperature. It is hoped 
to develop methods by which these coals can be 
used for gas synthesis. Another division of the 
main work is concerned with the construction of a 

ion plant, but matters are 
still at an early stage. plant will be erected at 
isi ion demonstration 


ing 


with oil-shale, one 
at Laramie in Wyoming 
in the development of 
oil-shale mining methods at Rifle in the neighbour- 
A demonstration plant, 
with an ultimate capacity of 500 barrels of shale oil 
a day, is also being built at this latter place. The 
work at Laramie is concerned with the development 
of methods both for producing oil from shale and 
its subsequent refining and separation into market- 
able products. Special attention is being given to 
development of high-capacity continuous retorts for 
obtaining oil from oil-shale. The oil yield of samples 
of oil-shale from different parts of the country 
has shown great variations. The best results were 
obtained from Colorado shale, methods for the 
mining of which are being developed. The yield 
from 156 samples, of 100 grammes, ranged from 
3-6 gallons to 92-6 gallons of oil per ton of shale. 
The great range of these figures is no doubt to be 
explained by the comparatively small samples from 
which they were obtained, but the results indicate _ 
that Colorado oil-shale is of high quality. No 

sample from any other area gave a yield approach- 
ing 92-6 gallons per ton. The best figures were 
14-2 and 14-4 from Kentucky and Ohio shales. 
Only 14 samples in all, however, were obtained from 
these areas. Methods of refining shale oil and 
ing gasolene and other constituents are being 
that shale oils are 


duction of alcohol and other liquid fuels. 
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had also increased. The capital of the fund might | least, technology. A great deal will depend on the 
NOTES. seem high, but it was necessary that a substantial | extent to which the partner countries show them- 


NucLeEAB PHYSICS AND THE FUTURE. 


Tux thirty-seventh Kelvin Lecture of the Insti- 
tution of Electrical Engineers was delivered at the 
Kingsway Hall, London, W.C.2, on Thursday, 
April 25, by Professor M. L. Oliphant, F.R.S., the 
sabject being “‘ Nuclear Physics and the Future.” 
Before the lecture, the President, Dr. P. Dunsheath, 
(.B.E., presented the certificate of honorary mem- 
pership of the Institution to the Rt. Hon. the Earl 
of Mount Edgeumbe, T.D. In doing so, he recalled 
the recipient’s activities as an electrical engineer 
and the distinguished services he had rendered to 
the Institution as president and in other capacities. 
Special mention was made of the part he had played 
in the establishment of the Meter and Instruments 
(now the Measurements) Section and in the inaugura- 
tion of Reviews of Progress. In expressing thanks, 
lord Mount Edgcumbe said that 50 years ago, 
when he was elected a student, the object of the 
members of the Institution was to show that they 
were engineers rather than physicists, and the 
statement that in time the most popular feature 
on the programme would be a lecture by a 
physicist would have been received with tospothliter 
At present, in fact, the physicist with the atomic 
bomb at his back was regarded by the electrical 
engineer with awe. The President also presented 
the Faraday Medal to Sir Edward V. Appleton, 
G.B.E., K.C.B., F.R.S., who in acknowledging the 
presentation said that its value to him was enhanced 
by the previous awards to Heaviside and J. J. 
Thomson. He was the fortunate representative of a 
whole team of research workers and he thanked the 
Institution for all it was doing for the advancement 
of radio science. In the course of his lecture, 
Professor Oliphant gave an historical survey of the 
work that had been done in nuclear physics during 
the past 50 years, remarking that this work, to 
begin with, had seemed to have no practical use and 
had, therefore, provided a happy hunting ground 
for those interested solely in the fundamental 
structure of matter. That beautiful world had 
now been shattered and everything that nuclear 
physicists said and did at present was subjected to 
the closest scrutiny. After referring at some length 
to the pioneer researches of Rutherford, Becquerel, 
Curie and Bohr on ‘the dissociation of the atom, 
he said that no great advances had been possible 
until sources of artificial particles became available 
as the result of the work of Cockcroft, Walton, 
Allborne, Hahn and others, and the invention of 
the Cyclotron. The present problems in this field 
were now rather engineering than physical, the 
object being to make the energy available for 
peaceful purposes. Plutonium, for instance, could 
be used as a source of energy if the corrosion asso- 
ciated with its production could be overcome, and 
if the temperature could be controlled sufficiently 
to enable the heat generated to be utilised for 

ing steam or in the gas turbine, In the near 

future, however, the main use of uranium fission 
would be in the production of artificial radioactive 
substances, which could be employed in medicine, 
chemistry and metallurgy. In considering the use 
of atomic energy as a fuel, the high cost of the 
plant was likely to be a deterring factor. In this 
connection large stationary power plants generating 
electricity seemed to offer the most feasible solution, 
though in time the position might be altered if it 
were found possible to utilise the radioactive pro- 
perties of thorium or to convert hydrogen into 
oxygen, as occurred in the sun, 


Tae BENEVOLENT FunD oF THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


The report of the Committee of Management of 
the Incorporated Benevolent Fund of the Institution 
of Mechanical Engineers for the year 1945 was 
Presented at a meeting held at the Institution on 
Friday, April 26. The chair was occupied by the 
deputy-chairman of the Committee of Management, 
Lieut.-Colonel P. J. Cowan, M.B.E., who, in pre- 
senting the report, commented briefly upon it and 
the accompanying statement of accounts. He 
remarked that although the amounts of individual 
grants were higher than formerly, the cost of living 





figure should be reached and maintained; the 
capital of another comparable institution was about 
four times as much as that stated in the report. 
An analysis of the accounts of the fund over 31 
years had shown that, instead of the effects of the 
1914-18 war lasting till 1922, as had been anticipated, 
they were felt as late as 1932. Similar conditions 
might obtain in the immediate future. The setting 
up of honorary local secretaries by the Branches to 
investigate claims on the spot and to extend the 
activities of the fund outside London was a forward 
step. He hoped that the fund would become better 
known in the provinces, and that more members 
would adopt the Covenant form of payment of their 
subscriptions. The adoption of the report and 
accounts, moved from the chair and seconded by 
Lord Dudley Gordon, D.S.0., was agreed to. The 
report showed that the fund on December 31, 1945, 
was su by 4,635 members, compared with 
4,026 members at the corresponding date of 1944 ; 
the former figure representing under 21 per cent. of 
the total membership of the institution. There had, 
however, been contributions from 2,168 other mem- 
bers of the institution, who were not members of the 
fund. The revenue for the year 1945 was about 7661. 
greater than that in the previous year. The grants, 
made to 49 beneficiaries, amounted to 3,8621., as 
against 3,116]. granted to the same number in 
1944. The Income Reserve Account, which stood 
at 6,5771., was being built up to meet the heavy 
commitments which the committee anticipate it 
will have to face in the near future. The War 
Relief Fund showed a credit balance of 2781., which 
was being used to relieve distress directly attribut- 
able to the war. 


COMMONWEALTH TELECOMMUNICATIONS. 


The Cables and Wireless Bill, which was published 
last week and is shortly to be laid before Parliament, 
authorises the acquisition by the Government of 
any*shares in Cables and Wireless, Limited, not 
already held by them, and for the payment of 
appropriate compensation. It therefore implements 
the unanimous conclusion of the Commonwealth 
Telecc tions Conference, which was held in 
London last year, after this body had considered 
the proposals of the Commonwealth Communica- 
tions Council which met in 1944, and of Lord 
Reith’s Mission which visited the Dominions and 
India early in 1945. The Conference, having 
agreed that a fundamental change in the present 
organisation was essential, in order to secure the 
desired strengthening and better ordering of the 
Commonwealth telecommunications system, recom- 
mended that the private shareholder interests in 
the overseas telecommunication services of the 
United Kingdom, the Dominions and India should 
be eliminated by the acquisition by the respective 
Governments of the shares in the companies con- 
cerned. They recommended that the Governments 
should acquire the interests of Cables and Wireless, 
Limited, in the Dominions and Indian companies, 
and that the new organisation should, if possible, 
be uniform in all the Commonwealth countries. 
It was also proposed that a Commonwealth Tele- 
communications Board should be set up to advise 
on a joint telecommunication policy, including rates, 
and on the co-ordination and development of the 
wireless and cable systems of the Commonwealth 
on research and on negotiations with foreign 
interests. Lastly, the Conference recommended a 
system of pooling revenue, the main object of which 
was the unification of both policy and financial 
interests, so as to enable the telecommunication 
systems of the Commonwealth to be developed as a 
whole. These recommendations were accepted by 
the British Government at the end of last year, 
and the Bill marks the first step in their implemen- 
tation. It will have to be followed by further 
legislation dealing with the establishment of the 
proposed Board and by detailed regulations to 
obtain that improvement in efficiency which is the 
main object of making the change. As is, unfor- 
tunately, usual nowadays, very little information 
is available on how it is proposed that this should 
be done either in regard to ‘finance (an unusually 
difficult question), control, politics, or last. but not 





selves willing to co-operate in promoting the general 
interest and on the amount of authority which is 
granted to the new Board. The pro are , 
naturally unpopular with the existing companies, 
who claim that they are lacking neither in efficiency 
nor enterprise. 


RESEARCH IN TECHNICAL COLLEGES. 


While the main function of technical colleges has 
always been, and must continue to be, instructional, 
with a predominantly utilitarian motive, the use of 
the facilities that they possess, in the way of equip- 
ment and skilled staff, for the prosecution of re- 
search—mainly into the practical problems encoun- 
tered in industry—has tended to increase in recent 

The investigations undertaken by Dr. W. A. 
Scoble at Woolwich Polytechnic for the Wire Ropes 
Research Committee of the Institution of Mechanical 
Engineers form a typical pre-war case in point, and 
under the stimulus of war many ad hoc inquiries of a 
more confidential character have been undertaken. 
The total volume of such work has never been large, 
but it has been sufficient to indicate the educational 
value and potential importance of research work in 
technical colleges and has encouraged the Ministry 
of Education to draw special attention, in a circular 
recently issued (Circular 94, obtainable from H.M. 
Stationery Office, Kingsway, London, W.C.2 : price 
1d.) to the desirability of extending such activities, 
and to the grants obtainable by individual research 
workers for this purpose from the Department of 
Scientific and Industrial Research. ‘‘ The time has 
come,” in the opinion of the Ministry, “‘ to recognise 
that research should be regarded as a normal and, 
indeed,’ an important function of the Technical 
Colleges.” It is , however, that local 
education authorities should have regard to the 
suitability of a teacher, temperamentally and 
intellectually, to undertake such work; and that, 
while it is not desirable to define too rigidly the 
volume and character of the research that can be 
undertaken appropriately in technical colleges, the 
most important and suitable kind is applied research 
undertaken at the direct or indirect suggestion of 
industry and commerce, not forgetting research into 
statistical methods, and the principles and applica- 
tion of industrial administration. The work should 
not be allowed to interfere with the proper discharge 
of teaching duties, nor’ should any agreement be 
made restricting the service of any scientist or tech- 
nologist serving on the staff of a college to any one 
firm, except in respect of some specific inquiry. 


Rapio Arps To Marine NaviGaTIon. 

An informal international meeting on “ Radio 
Aids to Marine Navigation ” will be held in London 
from Tuesday, May 7, to Wednesday, May 22, at 
which the following countries are expected to be 
represented: Australia, Belgium, Canada, Den- 
mark, Eire, Finland, France, Greece, Holland, India, 
Italy, Newfoundland, New Zealand, Norway, 
Poland, Portugal, South Africa, Spain, Sweden, the 
United States of America, the U.S.S.R. and Jugo- 
slavia. The object of this meeting is to discuss the 
many questions of international co-operation which 
have arisen as the result of the remarkable advance 
in radio aids to navigation during the war years. 
In doing this, other countries will be informed of 
what has been done in this field in Great Britain, 
and it is hoped that they, in turn, will give accounts 
of the work they themselves have been carrying out. 
The discussions have as their main aim the prepara- 
tion of a provisional case for the international 
standardisation of radio navigational systems, where 
this is desirable, with special reference to the pro- 
blems of the allocation of wavelengths. At the 
opening meeting, which will be held in the Central 
Hall, Westminster, on Tuesday, May 7, at 10 a.m., 
a speech of welcome will be made by the Minister 
of Transport, the Rt. Hon. A. Barnes, M.P., and will 
be followed by an address by the chairman. On 
the subsequent days there will be morning and 
afternoon sessions, at which lectures will be given 
on ‘“‘ Propagation Characteristics,” “‘ Direction Find- 
ing,” ‘‘ Hyperbolic Navigation,” “Primary and 
Secondary Radar,” “Radar Navigation,” “Ship 





and Shore Based Radar,” ‘‘ Leader Cables,” “‘ Com- 
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passes.” and ‘“ Charts.” In the course of the pro- 
ceedings visit will be paid to H.M.S. Fleetwood, 
the Decca station at Lewes, the National Physical 
Laboratory, the Port of London, and the works of 
Messrs. the British Thomson-Houston Company, 
Limited, Messrs. Marconi, Limited, Messrs. Cossors, 
Limited, and Messrs. the Sperry Gyroscope Com- 
pany, Limited. On Monday, May 20, there will be a 
Conference meeting on “International Standardi- 
sation, with special Reference to Problems arising in 
Frequency Allocation.” 


Tue Instrrvrion oF MECHANICAL ENGINEERS. 


A general meeting of the Institution of Mechanical 
Engineers was held on Friday, April 26, at Storey’s- 
gate, St. James’s Park, London, S.W.1, for the 
reading and discussion of a paper entitled “ An 
Experiment in the. Use of a Standard Limit System,” 
presented by Mr. John Loxham. The meeting was 
held in conjunction, with the Industrial Adminis- 
tration and Engineering Production Group, the 
chair being occupied by Sir Claude D. Gibb, M.E. 
Mr. Loxham’s main argument in the paper was 
that the British Specification No. 164-1924, entitled 
“ Limits and Fits for Engineering,” had not been 
adopted so entirely and so widely by the engineering 
industry as its importance seemed to warrant. It 
was, therefore, reasonable to make some inquiries 
as to the extent of and reason for this apparent 
neglect. He had given in the paper some account 
of an attempt made in the works with which he was 
connected to use the B.S.I. system for every problem 
of design and manufacture for which standard limits 
seemed desirable. This attempt showed that it was 
impracticable to use the complete system in its 
original form and it had been found necessary to 
make some modifications. The paper was presented 
not as an authoritative pronouncement on the sub- 
ject, but in the hope that the account of his firm’s 
experience would form the basis of a discussion 
which might assist the appropriate committee in 
making suitable revision of the British Standard 
Specification concerned. The main sections into 
which the paper was divided dealt with the reasons 
for the introduction of a new standard limit system, 
the initiating of that system, graded fits, ball-race 
fits, additional limits for preliminary manufacturing 
operations, preferred sizes, and dimensioning. 





LETTERS TO THE EDITOR. 


A HOUSE DIVIDED. 
To THe Eprror or ENGINEERING. 

Sir,—In your article, ‘“‘A House Divided,” on 
page 253 of Enarngerine of March 15, I note 
that you suggest the reason for so few corporate 
members recording their votes to be their dislike 
for signing the voting papers. May I put forward 
the real reason, which you may not have realised ? 
I and the other corporate members in Madras received 
our forms and postal vote papers on February 24, 
that is, nearly a fortnight after the closing date of 
the ballot. The papers had been sent out by 
ordinary surface mail. According to the postmark 
on the cover, the papers were posted at Beccles, 
Suffolk, at 6 p.m. on January 24, thus allowing 
only 18 days for the papers to be received and 
returned. 

From the above facts, it is obvious that the lack 
of votes was entirely due to those entitled to vote 
being unable to do so, so far as India was concerned. 
I think it fairly safe to assume that, if India was 
debarred from voting, so were Africa, Australia, 
and other distant and foreign countries. It is 
possible that Canada and the Americas 
to get their papers home in time, but it would be 
interesting to have this checked up. 

In view of the above, I agree with you that the 
vote should again be taken, giving ample time to 
allow for present postal delays and to enable all to 
Tegister their vote. As matters stand at present 
one can only assume that it was thoughtlessness 
that caused the papers to be sent out without 
sufficient time being allowed for their return; but 
it is hard to believe such an excuse, when ordinary 
proposal forms have due allowance for overseas 
postal delays, and in view of the apparent attempt 


Since you have taken so much interest in the 
matter so far, perhaps you will put the above facts 
before those who should know, if it is not too late. 

Yours faithfully, 
S. W. Wurrs, A.M.I.Mech.E., 
Mechanical and Electrical Engineer. 
Port Trust, 
Madras. 

April 22, 1946. 

[Major White’s letter brings out one more of the 
unsatisfactory features characterising the conduct of this 
amalgamation scheme. Under By-law 76 of the Insti- 
tution of Mechanical i no member “ not 
having a registered address in Great Britain or Northern 
Ireland, shall be entitled to any notice; and all pro- 
ceedings may be had and taken without notice to 
such member in the same manner as if he had had 
due notice.” If, in spite of this by-law, notices are 
sent to any overseas member, it is only reasonable that 
sufficient time should be allowed for the recipient to act 
upon the notice; and, apart from the apparent desire 
to “ rush the whole affair through,” there was no urgent 
necessity to close the poll by February 12. There was 
nothing to prevent the Council from keeping it open 
long enough, if they had wished, to give every overseas 
member time to record his vote.—Eb., E.] 





BRITAIN’S COAL INDUSTRY. 
To THE Eprror or ENGINEERING. 


Sir,—Due to the price monopoly or cartel created 
under Government pressure in 1935, coal prices have 
soared to levels that can only inflict the severest 
loss on the industrial life of the country. In the 
meantime, little progress can be recorded in produc- 
tive efficiency as revealed in the following figures, 
while the cost of maintaining inefficient and high 
cost uneconomic mines in production represents a 
burden on fuel prices of 12s. to 15s. per ton. It 


the industry in 1938-39 was in the order of 280 mil- 
to-day. 


1938. 1944. 
Output (million tons) 227 184 
Employees (1,000) 740 710 
Unemployment ... 15-5 percent. Nil 
Time lost due to lack of 

trade ik ‘ 1 month Nil 
Output per man-shift(cwt.) 

(20-32 in 1913)... 22-95 20-0 
Absenteeism (per cent.) ... 6:4 13-6 
Output of machine-cut coal 

(million tons) ... Si 135 132 
Number of pits using coal 

cutters (915 in 1925) ... 927 938 


The loss in output of coal in 1945 due to absentee- 
ism of 16-3 per cent. and decline in output per man- 
shift (3 cwt.), approaches 50 million tons. -The 
hidden loss under the heading ‘‘ Output of Machine- 
Cut Coal,” is equally serious, for though the number 
of coal-cutting machines increased by 8 per cent. in 
the period 1938-45, due to better machine perform- 
ance, the actual quantity of coal cut per machine 
has more than doubled between 1928-38. Out of 
1,700 pits, only 938 are using coal-cutting machines. 
With reference to productive efficiency in 1936, 
comparable outputs of coal per man-shift were, 
Germany, 33 cwt.; Poland, 40 cwt.; Holland, 
35 cwt., and the United States, over 5 tons, com- 
pared with 23 cwt. in the United Kingdom. These 
figures determine costs of coal production which in 
America were 10s. 6d. per ton in 1942, compared 
with 8s. 74d. in 1913, 138. in 1935, 16s. 1d. in 1938, 
and 36s. 2d. in 1945, in the United Kingdom. 

Yours faithfully, 

R. C. Smarr. 


| 146, High-street, 


Harborne, Birmingham, 17. 
April 25, 1946. 





ELECTRICAL EQUIPMENT EXHIBITION, BrRIsTOL.—An 
exhibition showirg the activities of the English Electric 
Company, Limited, is to be opened at St. John’s Parish 
Hall, Whiteladies-road, Bristol, 8, at 3 p.m. to-day, 
May 3, by the Lord Mayor of Bristol, Alderman James 
Owen, J.P. The exhibition, which will remain open 
until May 11, indicates the type of work carried out in the 
company’s four works, at Stafford, Rugby, Bradford 
and Preston, during the war, and the manner in which 
they have now resumed the manufacture of the essential 





to “rush ” the whole affair through. 


electrical machinery needed at home and abro 
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THE IRON AND STEEL 
INSTITUTE. 


Tse 77th annual general meeting of the Iron 
Steel Institute. was held at 4, Grosvenor-gardens 
London, 8.W.1, on Wednesday and Thursd, 
May 1 and 2. At the outset of the mecting 4" 
chair was occupied by the retiring President, Mr 
Arthur Dorman, who referred briefly to the recen, 
deaths of Sir Francis Samuelson, Bt., : 
from 1922 to 1924; Dr. V. Sykora, an honorary 
vice-president, and Mr. Harold Wright, the Bessemer 
Medallist for 1945. 


Report or Counci.. 


Mr. Dorman then presented the report of counei] 
for the year 1945. This showed that the member. 
ship at the end of the year totalled 3,356, an increas. 
of 322, or 10 per cent., over the record figure for the 
previous year. The council recorded with regret 
the deaths of 37 members which had been reported 
during the year. These included Dr. G. D. Ben. 
gough, F.R.S., Sir William Ellis, Mr. C. K. Everitt, 
Mr. J. Henderson, Mr. W. R. Lysaght, Sir Allen ¢. 
Macdiarmid, and Sir John 8. Randles. Satisf 
arrangements for future collaboration with the 
British Iron and Steel Research Association had 
been made. During 1946, the Research Association 
would assume responsibility for work hitherto 
done by the Institute’s Joint Research Committees 
and the Institute would undertake a number of 
duties on behalf of the Research Association, 
including the provision of library and information 
services and the publication of papers and reports. 
Affiliation had been arranged with four further 
important local societies, namely, the Cleveland 
Institution of Engineers, the Newport and District 


should be emphasised that the output capacity of 
lion tons per annum and approaches 250 million tons 


Metallurgical Society, the Leeds Metallurgical 
Society, and the Swansea and District Metallurgical 
Society. The Council had decided, subject to con. 
ditions permitting, to issue the Journal monthly 
from the beginning of 1947. 

Report oF HonoraRy TREASURER. 


The statement of accounts for 1945, submitted 
by the honorary treasurer, the Hon. R. G. Lyttelton, 
showed that receipts from subscriptions and sales of 
publications were higher than the record figures of 
the previous year. After allocation to reserve and 
suspense accounts, the excess of income over expen- 
diture, transferred to the balance sheet, was 415i. 
The value of the investments of the general and 
trust funds on December 31, 1945, was 82,6891. 


Bessemer Gotp MEDAL. 


Mr. Dorman then presented the Bessemer Medal 
for 1946 to Mr. J, S. Hollings, C.B.E., and in doing 
so recalled the latter’s work at Brymbo in connection 
with the building and equipment of active mixers 
and coke-oven by-products plants. He had even- 
tually become managing director of the Brymbo 
Steel Company, Limited, and had later joined the 
board of Messrs. Guest Keen Baldwins Iron and 
Steel Company, Limited. He had been largely 
responsible for the building of the Cardiff works 
of this firm, which works had been completed in 
1936. He was chairman of the Pig Iron Conference, 
a member of Council of the British Iron and Steel 
Federation and of the British Iron and Steel Research 
Association, and a vice-president of the Iron and 
Steel Institute. In expressing thanks for the award, 
Mr. Hollings stated that, in the early ‘nineties of 
last century, by-product coke, owing to its nature, 
was not at all well received by blast-furnace 
operators. As a result of experiments in which 
high-volatile. coal was blended with some 10 per 
cent. of anthracite, coke quality had been greatly 
improved, and when, in 1899, the policy of compress- 
ing the charge had been adopted, a really good coke 
was produced. Mr. Hollings also recalled the 
introduction in 1901 of oxy-coal gas jet burners 
for opening up blast-furnace tap holes and the 
installation of plant for the, drying of blast at the 
Brymbo blast furnaces in 1910. He paid tribute to 
the encouragement given to him by men under 
whom he had worked, including Mr. J. H. Darby, 
Sir John Roper Wright, and Sir William Siemens, 
and also acknowledged the help he had subse- 
quently received from his subordinates. 

(To be continued.) 
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THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Continued from page 404.) 


Tax morning session of the Institution of Naval 
jrchitects on Thursday, April 11, was occupied 
yith the presentation of three papers, which were 
then discussed together. The first paper, on “* The 

Work of the Admiralty Ship Welding Committee,” 
yas by Sir Amos L. Ayre, K.B.E., and Mr. G. M. 

, and outlined the scope of the committee’s 
investigations (which covered the collection and 
analysis of information, and questions of the design, 
yorkmanship and material of welded ships), the 

subsequent plan of research, and some of the 
results. These included a summary of the work 
done on a voyage of the tanker N 150, which was 
fitted with instruments to measure strains, deflec- 
tions of the ship girder, pressure distributions on 
the hull, wave profiles on the ship’s side, roll and 
pitch accelerations, and wind forces. A pair of 
sutomatic cameras were fitted on the bridge, so 
arranged and synchronised as to produce stereo- 
scopic photographs of the state of the sea. Reference 
was made in the paper, also, to tests and experi- 
ments carried out in still water on the welded tanker 
Neverita, and these provided the subjects of the 
other two papers; one, by Mr. F. B. Bull, dealt 
with ‘“‘ Developments in Instruments for Measure- 
ment of Strains and Deflections in Ship Structures,” 
and the other, by Mr. R. B. Shepheard and Mr. 
James Turnbull, O.B.E., with “The Tests and 
their Results.” A full report of the experiments, 
issued by the Admiralty Ship Welding Committee, 
is obtainable through H.M. Stationery Office. 

Sir Stanley Goodall, who opened the discussion, 
emphasised the remark in the first paper that 
“Given sound design, good workmanship, and 
ductile, i.e., tough, steel, the reliability of welded 


ships is beyond question.” By ‘‘ sound design ”’ he | paper 


meant a ship without notches; to design a ship, 
whether welded or riveted, with notches was to ask 
for trouble. He would go farther, and would say 
that, given sound design, good workmanship and 
steel such as was used in British warships built 
under the temperate conditions prevailing in this 
country, the reliability of welded ships was beyond 
question. The number of warships which were 
all-welded or which had a considerable portion of 
their structure all-welded, ran into scores, while 
the number was thousands if landing craft were 
included. More research was needed on the pro- 
blem of notch brittleness, and also on instruments 
for measuring this property. 

Mr. R. Baker said there had not been any serious 
failures with welded ships and there had been a 
number of reports which indicated that welding 
was more satisfactory than riveting, particularly 
against explosion damage. Nevertheiess, there had 
been cases, even before those in America, in which 
ships had failed in mysterious circumstances. The 
failures in the American ships, which had led 
indirectly to this vast amount of research on the 
strength of ships, would have been worth while if 
they had done no other good than enforce a new 
approach to the problem of ship strength. Sir 
Amos Ayre seemed to blame the American failures 
on notch brittleness and implied that it was a 
characteristic of American steel which did not arise 
with British steel. Sir Amos stated that very few 
riveted ships were built in America and rather 

that there was no evidence to show 
whether riveted ships would have failed in the same 
way. It was clear that riveting allowed a certain 
amount of stress relief to take place at the rivet 
holes, but he believed that, if it were possible to 
have an investigation of the riveted ships that had 
broken their backs, it might have been found that 
the steels were notch-brittle. He felt that notch 
brittleness might be associated with a type of 
failure rather than being the cause of the failure. 
It was generally known that large test pieces showed 
less ductility than small ones, and in a ship there 
was really a very large and very thin test piece. 
If ships were strained and broke their backs in the 
future, obviously they would not be naval vessels, 
and he asked that the classification societies, in 
carrying out their routine examinations of such 


vessels, should take test pieces from any damaged 
material and see how they passed the notch-tensile 
test. If the stressing of ships, as distinct from 
their failure, were to be investigated fully, a large 
number of continued researches would be required 
in the future and these investigations must start 
when the vessel was on the berth if a complete 
record of the elastic behaviour was to be obtained ; 
therefore, he urged the members of the Institution 
to support the British Shipbuilding Research 
Association, not only financially, but personally, so 
that when the scientist went into the shipyard he 
would be welcomed. 

Mr. D. E. J. Offord said that the structural 
strength of ships had caused practising naval 
architects considerable misgivings for several de- 
cades; the lack of fundamental knowledge con- 
cerning the structural strength of ships was not due 
to any indifference on the part of the naval architect 
but to his inability to measure, under practical con- 
ditions, the various parameters concerned in the 
problem. It was in this direction that the modern 
scientist could come to his aid, as was well demon- 
strated in the paper describing the instrumentation 
for the Neverita trials. These instruments were a 
big advance upon anything previously available. 
The two of greatest interest were the electric- 
resistance strain gauge and the acoustic strain 
gauge, but both required considerable development 
before they could fully meet the needs of trial 
conditions at sea. As pointed out in the paper, 
the acoustic strain gauge had a feature which should 
make it more reliable than other types, namely, 
that the significant variable was the period of 
vibration and not the magnitude of the signal. 
On the other hand, it was a rather troublesome 
gauge to use when a large number of records were 


required, but this drawback should disappear when | 


the automatic recording gear foreshadowed in the 
paper had been satisfactorily developed. The 
recorded an initial exploration into a new 
field, but it was much too early to draw any firm 
conclusions or to formulate any definite theory. 
Referring to the third paper, he observed that 
one way of avoiding the trouble mentioned was to 
use steel not susceptible to notch brittleness at 
working temperatures and under the conditions of 
stress _met with in practice. Another way was to 
remove the notch; in other words, to eliminate all 
serious local stress concentrations. It would be 
wise to employ both methods as far as possible, 
especially where impact loading had to be catered 
for, because experiments indicated that some of the 
highest-quality steels were susceptible to notch 
brittleness at ordinary temperatures if the straining 
rate was sufficiently high. There was some evidence 
that size effect could not be ignored when considering 
notch brittleness. A steel which gave a completely 
ductile fracture when rolled into a }-in. plate 
might show notch brittleness when rolled into, say, 
a l-in. plate. This was important, not only from 
the point of view of design, but because it also meant 
that, until knowledge of the subject was increased, 
reliance could only be placed in full-scale and conse- 
quently costly experiments. The investigations of 
the Admiralty Ship Welding Committee were 
induced by the fear that ships might break their 
backs under operational conditions. It was, 
however, equally essential to ensure that ships were 
not below their full efficiency because their structure 
was, either as a whole or in part, stronger than it 
need be. This undoubtedly called for a large 
amount of research work. It was improbable that 
the answer would be obtained in five or even 50 
years ; in fact, it was likely that there was no final 
answer, but that research work into structural 
strength would prove to be as continuous a process 
and, he hoped, as fruitful a one, as research into 
resistance and propulsion. Those who shared that 
opinion might view with concern, therefore, the fact 
that the Admiralty Ship Welding Committee 
proposed to close down on this valuable work which 
they commenced ; but, fortunately, there was now 
the British Shipbuilding Research Association for 
the mercantile marine, and the Naval Construction 
Research Establishment for warships. These two 
bodies would work in the closest collaboration on 
this fundamental problem. At the latter establish- 





experiments into the structural strength of all classes 
of warehips and this task would be considerably 
lightened by the valuable exploratory work of the 
Admiralty Ship Welding Committee. 

Dr. J. A. Carroll said it was pleasing to know 
that approval had been given for the completion 
of the programme initiated by the Admiralty Ship 
Welding Committee ; he endorsed the views already 
expressed as to the great importance of continuing 
this work. There was a great deal more to be done 
than could be carried out by the Admiralty Com- 
mittee and there would have to be a long programme 
of investigation which should be taken up by the 
British Shipbuilding Research Association. If this 
work served as the foundation for more complete 
investigations of the fundamental problem, it 
would have accomplished an even more important 
purpose than the original one of finding out why 
certain welded ships had failed. 

Mr. J. L. Adam, discussing the paper by Messrs. 
Shepheard and Turnbull, said it emphasised that 
welded ships must be designed as welded ships. It 
was interesting to find, with the greatly improved 
instruments now available, that the hull girder 
under still-water bending experiments behaved more 
or less in accordance with the beam theory; the 
results in the paper would be greatly enhanced 
when comparative figures were obtained from the 
riveted structure. It would also be interesting to 
have a record of the strains for some distance forward 
and aft of the hatchway, and in the line of the 
hatchway ; and useful to know, in this connection, 
whether the coamings of the hatchway passed 
through the deck or were welded directly on top of 
the plating. The points of most immediate interest, 
however, were those in which this structure differed 
from the riveted structure of the same type and 
general ings. A statement in the paper said : 
“It should be mentioned that many tankers of 
this type of construction have been built and have 
given fully satisfactory performance in service.” 
While this was true, it was liable to misinterpreta- 
tion. The tankers which had given this long and 
satisfactory service all differed from this present 
tanker in important matters, and it was just where 
those differences occurred that the experimental 
evidence ‘‘ showed the red light.” It was not clear 
from the paper whether the figures given for strain 
in the shell plating on the bottom took account of 
the deflections in the stiffeners due to water pressure, 
and it would be of value to know more about the 
stresses in the flanges of the stiffeners. These points 
were rather important as bearing on the disposition 
of material between stiffeners and bottom shell. 

With regard to the lack of strain shown in the 
centre part of the longitudinal bulkhead, he did not 
altogether agree with the suggestion that this 
material might be omitted in computing the modulus 
of the section ; but the results of this experiment, 
and that of the Americans on one of their tankers, 
seemed to point to the adoption of a different basic 
design for longitudinal bulkheads. An arrangement 
which appealed to him was one in which a deep 
girder with a relatively broad horizontal flange was 
fitted at top and bottom, and the intervening space 
closed in with corrugated plating (which could be 
vertical if desired) strong enough to dispense 
with webs and stringers. In one of the American 
experiments, where a longitudinal all-welded bulk- 
head was fitted about 8 ft. from the ship’s side; 
which had riveted seams and frames; the longi- 
tudinal bulkhead showed strains approximating to 
those of the beam theory, but much higher than 
those recorded in the shell. 

Mr. L. Bosschart, commenting on an illustration 
in the third paper, said that it would never be 
possible to weld all four sides of a plate and at the 
same time keep the plates flush. In ‘a riveted 
structure, such a plate was in a better condition 
than in a welded structure, and therefore he was 
anxious not to go too far with welding. The aim 
should always be that every part should do its 
work and play its part in the whole. When a 
mistake was made in that conception, the riveted 
construction could always. be relied upon to help 
the designer out. 

Dr. 8. Livingston Smith, Director of the British 
Shipbuilding Research Association, pointed out that. 





ment, they were about to start a controlled series of 


as shown in the third paper, the stresses in the longi - 
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tudinal bulkhead were less than the theoretical values. 
The observed deflections were considerably less 
than those calculated, and the longitudinal bulk- 
head was not really contributing to the stiffness of 
the girder to any extent. .This would affect the 
difference between the observed and calculated 
deflections, and he asked the authors whether they 
had taken that into accounts 

Mr. W. Thompson, after remarking upon the 
great development, in recent years, in the measuring 
apparatus for use in investigations of this kind, the 
numbers of gauges available, and the facility with 
which they could be read, said that the principal 
object of these experiments was to determine how 
far the normal methods of calculating stress and 
deflection in a ship’s structure provided results 
comparable with those actually experienced. For 
this purpose, a tanker offered obvious advantages 
over a cargo ship, in providing a long middle budy 
of uniform construction. In all such experimental 
problems, one vital factor was the product E x I, 
and, as these terms were not capable of independent 
assessment, much ink had been spilt in the analysis 
of previous similar experiments over the question 
of their relative value. In the present case, the 
recorded results for both stress and deflection agreed 
so closely with those predicted by theory that no 
problem arose in reconciling them. There would be 
no difficulty in accepting the conclusions that the 
value of E might be taken as for the steel material, 
and that the longitudinals might be regarded as 
contributing their full value to the longitudinal 
strength. This latter conclusion was important as 
settling a point which had been debated over the 
past 40 years. The results recorded for the struc- 
tural stresses in the longitudinal bulkheads were 
rather surprising as the plating was of quite sub- 
stantial thickness, although less than the side shell. 
It might have been expected that, at least in 
full value to the longitudinal strength ; whereas it 
would appear to be reasonably effective both in 
and quite ineffective above the neutral axis in 
both cases. The paper by Mr. Shepheard and Mr. 
Turnbull showed that the transverse stresses were 
about 20 per cent. of the corresponding longi- 
tudinal stresses at the bottom and deck plating. It 
would be useful to know if account was taken of 
these transverse stresses in calculating the deflec- 
tions of the hull. The results of the stresses and 
deflection observations due to difference of tempera- 
ture were of considerable interest and the fact that 
a temperature difference of 30 deg. produced a 
hogging deflection of 1-6 in., suggested that, in 
tropical waters, the deflection due to this cause 
might not be negligible. It was disappointing to 
find no reference to the stresses on the side frames 
and bulkhead stiffeners, as data of this kind would 
be valuable in enabling a check to be made on the 
usual method of designing such members. 

Mr. S. Payne suggested that similar experiments 
to those recorded by Mr. Shepheard and Mr. Turn- 
bull should be carried out on the first all-welded 
warship to go through the war, the sloop Seagull. 
He was in charge of that vessel under the then 
Construction Manager at Devonport Dockyard, and, 
although they took all the precautions possible, 
they had nothing like the facilities now available. 
They had no X-rays. The ship had been a great 
success. She had spent most of 1939 in the North 
Sea, running up to Murmansk through ice floes and 
the worst. possible weather. He suggested, therefore, 
that for future research they should take a ship 
which had proved successful, like the Seagull, and 
find out what was’the position with regard to 
defects. He could not help thinking that, with the 
best will in the world, there was some under-cutting 
and some slag inclusions in the Seagull. It would 
be interesting to know what was the equivalent of 
partly blind rivet holes in the welded ship. 

Major James Caldwell recalled that he read a 

per before the Institution of Engineers and 
Shipbuilders in Glasgow in January, 1918, in which 
he gave hotes of welding systems which he had 
prepared for the then Welding Research Committee 
of the Admiralty. Shortly after that, a Welding 
Research Committee was started in America under 
the direction of the Shipping Board of the Naval 





Department at Washington and the work of both 
these Welding Research Committees was contained 
in a Report which he made to the United States 
Emergency Fleet Corporation. In his paper in 
1918, he -gave details of what was then the first 
electrically-welded ship, a cross-Channel barge 
built for the Admiralty. 

Dr. E. V. Telfer, expressing admiration of the 
amount of work in the paper by Mr. Shepheard and 
Mr. Turnbull, referred to the pioneer work of Dr. 
Lockwood Taylor, one of the Institution Research 
Scholars who, without anything like the assistance 
and money available that was evident in regard to 
this paper advanced the theory of the subject more 
than anybody had done previousiy. In view of 
the importance of Taylor’s work, it was strange 
that the authors did not seem to have used it in the 
calculation of the theoretical stresses of their struc- 
ture, nor did they mention it in the references at 
the end of the paper. The authors’ work confirmed 
something of what Dr. Taylor showed to be a neces- 
sary departure from the ordinary classical beam 
theory; but for some reason, they had taken a 
section which included a hatchway and had thereby 
complicated some of the more fundamental lessons 
which would otherwise have been derived. He 
hoped that other data were available, clear of the 
hatchway, so that a clear decision could be made 
as to the effect of shear strain in this particular case. 
He was diso not quite sure how the authors had 
derived the actual calculated deflections. Most 
previous calculations on ship deflection had always 
shown that the actual deflection was much more 
than the theoretical, but in the present case the 
reverse seemed to have been found. The usual 
explanation of that was quite sound, as, because 
the structural modulus of the ship was less than 
the modulus of the plate itself, the deflection effect 
would always be greater. Would the authors give 
their opinion why, in the present case, the calculated 
deflection was greater than the actual deflection. 

Dr. J. H. Lamble complimented the Committee 
and Mr. Bull on their extremely fine work in measur- 
ing the strains. Those with experience of such 
work knew how difficult it was to get anything like 
accuracy in the recording apparatus. He suggested 
that the paper would be improved if the classification 
given by the American Society for Testing Materials 
in their Bulletin for August, 1942, was adopted. 
In the first paper, a great deal was said about “ notch 
brittleness.” Was that the correct term to use ? 
He would suggest that a better term was “‘ impact 
brittleness.” Was this due to decay of the heat 
in the weld, stretching back into the plate, or was 
it due to the 24-hours’ welding adopted in the 
United States, which would tend to luce some 
locked up stresses due to the cold of the night spell 
affecting the ductility of the material ? 

Mr. D. E. J. Offord, discussing the third paper, 
said that he was surprised at the small stresses 
recorded under sea-going conditions. The effect of 
the landings, mentioned by Mr. Adam, was very 
important ; it could be easily tested in a laboratory, 
provided there was the machine to do it with. The 
machine was simple, but it was costly, because the 
test could only be carried out on a full-size bulk- 
head, pulling and pushing it in the manner it was 
thought would happen in the ship. He was hoping 
to get such a machine shortly. The instruments 
used in the tests were very delicate, and he noticed 
that a dust cover was welded on. Had care been 
taken to ensure that the measurements were really 
those of the stress and strains which would occur 
in a piece of plate without the cover ? 

Mr. F. B. Bull, who made the first reply to the 
discussion, said that, when the fuller report that 
had been mentioned was published, many of the 
questions raised would be found to be answered. 
He agreed that much useful work could be done 
by photo-elasticity, but it would never be possible 
to do without the full-scale experiments on the 
ships themselves, because certain conditions were 
obtained with the photo-elasticity experiments 
which would never occur on board a ship. He did 
not wish to draw any general conclusions from the 
work set out in the-paper. Dr. Lockwood Taylor’s 
work was of great interest, and he apologised for 
not mentioning it in the paper, but so far no check 
had been made on it by those concerned. 


ie 

Mr. James Turnbull, in his reply, disa ; 
the View thet; in the pasl, thére had been eee 
knowledge of the structural strength of ships. Th, of 
had been a good deal of experience with ghj ™ 
service, and records of it were in existence, ne 
authors had been careful to say that in these welded 
structures, ‘‘ under the conditions imposed,” gerta: 
conclusions could be drawn; but they did not 
suppose that the beam theory applied rigidly to g 
ship in a sea-way. He would not wish to detract 
from theoretical investigations in any way, 
they promoted clearer thought on the practical side 
As to the suggestion that large test pieces were more 
ductile than small test pieces, he said that the 
committee also had thought so at one time, py 
after inquiries, concluded otherwise. He could only 
think it was due to a difference in quality. 

Mr. R. B. Shepheard said that the instruments 
available now would bring about an entirely new 
era in the investigation of ships’ structures. This 
would obviously show results almost immediately ; 
but it implied, also, that care must be taken in 
applying the results from one set of tests befor 
there were comparable results from riveted ships 
as against welded ships, or from two different types 
of ship. In the future, the committee would not 
be satisfied with tests on ships straight from the 
builder’s yard. It was well known that a ship 
required a certain amount of time to “ find herself” 
The experiments described were on a ship which 
had never been to sea; therefore, further work 
must be done, not only under sea-going conditions, 
but also on ships which had been in service. 

Mr. G. M. Boyd said that it was not intended to 
imply, as one speaker had suggested, that notch 
brittleness was characteristic of American steel, 
What had been stated on this matter by the author 
only amounted to the fact that the Americans had 
been unfortunate in having an over-dose of it. We 
had not been entirely free from it here, but we had 
been extremely fortunate compared with the 
Americans. No matter what was done in the 
design, some notches were inevitable. Probably the 
worst notch was a very fine crack; and the only 
protection against the evil effects of such notches 
was for the metallurgist to provide a tough steel. 
As regards the apparent agreement between actual 
and theoretical stresses and deflections, he sub- 
mitted that the object of theory was to predict what 
would happen in a structure which was not yet 
built. In that connection, the beam theory was no 
good, because what was being sought was maximum 
stress, which the beam theory would not disclose, 
because it took no account of concentration or of 
the local bending effects. Was there any point in 
finding these maximum stresses? What was re- 
quired to be known was the maximum stress the 
material was capable of withstanding without 
bending. There were many who thought deflection 
very important but, personally, he did not. If it 
were possible to construct a stress-strain diagram 
in which the ordinates were some stress function 
and the abscissz were the deflections, {hen the shape 
of the curve would indicate something about the 
structure and the point at which failure might occur ; 
we should also learn something about hysteresis 
and how much energy the structure could absorb 
for that failure. In his written reply, he would 
suggest a method by which that could be done. 

Sir Amos Ayres, making the final reply, and 
commenting on the need for avoiding notches, 
said that the danger with regard to riveted and 
welded ships was that many practices which, 
undoubtedly bad in principle, did not let us down 
in the case of riveted ships, but which must not be 
repeated with welding. He did not know if there 
was any information with regard to ships that had 
broken at sea, but he had, on one or two occasions, 
seen ships that had broken through other causes 
than merely stress of weather. One ship—a new 
one—was riding out a gale off the north-east coast 
and, in the trough between very deep seas, her 
keel hit the bottom ; she broke through solid plating 
right down. That was rather like the break that 
sometimes occurred so suddenly in welded ships. 
He hoped that Mr. Payne’s suggestion with regard 
to the Seagull would ‘be taken up and tests made 
now that the vessel had been in service for six years. 





(To be continued.) 
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NOTES FROM SOUTH AMERICA. 


§mvce the end of the war, a number of Latin- 
American States have issued regulations to give the 
national authorities varying degrees of control over 
the volume and character of their country’s imports. 
The measures are aimed primarily at easing the transi- 
tion from the abnormal conditions of world war to 

-time conditions, and it is to be presumed that 
they are only temporary expedients. The controls 
are being exercised either by installing import permit 
systems OF by tightening up former import permits or 
exchange control requirements. Luxury goods have 
been chiefly affected, though it may well be that a wider 

e will be included as soon as the flow of inter. 
national trade quickens. The Latin-American autho- 
rities declare that they must guard against any waste of 
their very large foreign exchange reserves and that 
these must be kept for what are considered essential 
imports. It may reasonably be assumed that the real 
se behind the strengthening of import controls 

is the desire to protect local industries which have 
developed during the war and which could hardly stand 
competition from older industrial countries. These 
local industries are in urgent need of machinery and 
other equipment, and require transport equipment 
to keep them going, and for such capital goods Latin 
America will undoubtedly be a sellers’ market for some 
ahead. In any case, once the transition period 

has passed and the accumulated demands of the war 
years are reasonably assuaged, a resumption of normal 
trading may be expected, even if a certain measure of 
tectionism remains. Already, for instance, Brazil 
Pas suspended its po import permit system. Inflation 
is a threat in all the Latin-American countries, and 
many of the Governments realise that domestic ten- 
dencies to inflaticn can be checked only by improving 
the supply situation, and that, in the case of many 
products, this can only be done by larger importations. 

Taking everything into consideration, Argentina is 
thought by many people to be tong | the most 
prosperous country in the world to-day. Due to this 
underlying economic strength, the record victory of 
Colonel Peron and the Labour Party in the Argentine 

residential and parliamentary elections had surpris- 
ingly little effect on general business conditions. The 
coming year is bound to be a testing time for Argentina, 
and it is probable that the election of Colonel Peron 
to the presidency has set a seal upon drastic changes 
in the country’s social structure. Meanwhile, uncer- 
tainty will remain unti] the new President assumes 
office, so that, for the time being, no definite indication 
can be given of any steps which may be taken by the 
British-owned railway companies in Argentina to 
co-ordinate their approach to the problem of the 
railways’ future. Meanwhile, railway earnings are 
likely to be adversely affected by the fact that exporters 
of grain (including wheat and by-products, maize, and 
forage crops) have suspended purchases pending clarifi- 
cation of a new decree declaring the export of such 
products to be subject to control and prior permits. 

The valuable annual survey of economic conditions 
in Argentina issued by the Central Bank of that 
republic states that inflation is the immediate problem 
requiring solution. A rapid increase in the supply of 
goods would be the best corrective, but this did not 
seem to be possible for the time being, aithough the 
effects were already being felt of the improved supply 
of shipping and the renewal of international trade with 
regions which were isolated during the war. During 
1945, imports had risen in volume by 7} per cent. 
compared with 1944, but were still only 43 per cent. 
of the av pre-war figure, notwithstanding that 
supplies of essential imported articles, such as fuel, steel, 
tinplate, machinery and vehicles, had begun to improve. 

tina’s favourable trade balance in'1945 was equal 
to about 80,000,000/. sterling. 

There are gratifying signs that the British export 
drive in Latin America is already yielding 
results; for example, the Argentine State Railways 
are buying in Britain a complete plant to manufacture 
railway t' and axles. The order has been placed 
with Fielding and Platt, Limited, and the plant will be 
erected in the railway shops at Cérdova. The order 
was secured inst keen international competition 
after months of negotiation and design work, and was 
helped by live “on the spot” representation by an 
engineer acting for the group of companies of which 
Messrs. Fielding and Platt are members. The plant 
involved includes several high-power hydraulic presses, 
accumulators and pumps, together with considerable 
ancillary machinery. @ Tube Investments Group 
of engineering industries have received an order for 
73,219 cold-drawn steel boiler tubes for the Argentine 
Navy. Work on the contract is now being undertaken 
at their works at Aston. According to Vice-Admiral 
Francisco Stewart, until recently President of the 
State Merchant Fleet, Argentina is in the market to 
buy up to 1,000,000 tons of shipping in order to main- 
tain its post-war foreign trade. Types desired are 


mixed cargo and passenger steamers, freighters, tankers, 
and refrigerated ships for meat and fruits. Reports 
from Buenos Aires state that Sweden has received an 
order from Argentina to build six motorships for 
delivery in 1947 and 1948. 
In the neighbouring republic of Uruguay, : the 
momentum of commercial and industrial activity 
continues to increase as international trade gradually 
returns to normal. With regard to supplies of raw 
materials and manufacturing articles which must be 
obtained overseas, Uruguay is still a very pronounced 
sellers’ market as, generally speaking, stocks remain 
low in spite of the improvement recorded in importation 
during the past few months. The latter tendency is 
illustrated by the increased values of Customs House 
clearance permits granted for such items as fuel and 
lubricants, motor vehicles, general machinery and 
ironmongery. Building is active, with a strong 
demand for materials from overseas, and, in this con- 
nection, Belgium has commenced to supply Uruguay 
with iron and steel. 
Brazil’s foreign trade, on both export and import 
account, continues active, and the increase in available 
exchange reserves to pay for imports is shown by the 
fact that the favourable trade balance for 1945 was 
equal to about 45,000,0001. sterling, following upon 
34,000,0001. for 1944. Dock equipment ranks high 
among the pressing engineering and transport require- 
ments in Brazil. Congestion at the Santos docks is 
steadily becoming worse and the situation will take 
a considerable time to remedy completely, as the 
existing quays are not large enough for present-day 
needs and there is also insufficient equipment. The 
Commercial Association of the port have requested 
the Minister of Transport to take some action to 
bring about an improvement, as there is a possibility 
that American and other shipping lines may consider 
the advisability of not calling at Santos. According 
to official returns, 886 ocean-going ships, with a total 
registered tonnage of 2,594,552 tons, entered the port 
of Santos in 1945, compared with 790 vessels (2,451,460 
tons) in 1944. These tonnages compare with a pre-war 
fi of between 11,000,000 and 12,000,000 tons. 
importance of Santos may be judged by the fact 
that merchandise representing approximately 46 per 
cent. of the value of Brazil’s entire foreign trade last 
year passed through the port, where nearly 40 per cent. 
of all imports and 50 per cent. of all exports were 
handled. A slightly larger volume of imports arrived 
at Rio de Janeiro last year, but Santos remains the 
-eminent port for outward shipments from Brazil, 
sate of its proximity to the main coffee and cotton- 
growing regions. 

The Séo Paulo municipal authorities intend to buy 
from an American concern three or four electric 
incinerators, each capable of disposing of 200 tons of 
refuse daily. The terms include part payment in the 
form of residues from the incineration, which would be 
turned into fertilisers. A representative is being sent 
to the United States to study the method of ray tage | 
these incinerators, and it is understood that he wi 
also discuss the purchase of equipment for a large 
municipal slaughter-house and freezing plant. 

Volta Redonda, the largest steel plant in Latin 
America, and symbol of Brazil’s “industrial coming 
of age,” is now ready to start production, according to 
reports from the Brazilian Government Trade Bureau. 
The plant is revolutionary in scope and conception, 
since it marks the transition of Brazil from an agrarian 
to an industrial economy. This achievement, 
senting an investment of more than 100,000,000 dols., 
will crown a long series of efforts to surmount construc- 
tion obstacles which have persisted ever since the 
undertaking was started in 1940. The first steel at 
Volta Redonda, says the Brazilian agency cited, will 
be produced by one battery of coke ovens, consisting of 
55 ovens, a blast-furnace, three open-hearth furnaces, 
and a blooming mill. These installations, which 


good | account for more than 50 per cent. of the initial plant 


equipment, are completely finished and ready to start. 
The initial steel output for 1946 is ted to be about 
300,000 tons, though the ultimate goal of the plant is 
a million tons a year. The operation of the Volta 
Redonda plant will depend partly on coal imported 
from the United States. It is expected, however, that, 
as time goes on, enough native coal will be available 
from domestic sources to meet a big proportion of the 
fuel irements. The resources of the Volta Redonda 
plant will be greatly expanded by the constructior of a 
new foundry having a capacity of 30,000 tons a year, 
said to be the most completely equipped in the Western 
Hemisphere. The foundry will vide castings for 
the maintenance of the plant, including ingot moulds, 
rolls, and general ferrous and non-ferrous castings 
for other parts of the mill. The main equipment will 
consist of two 25-ton furnaces, two cupola-type fur- 
naces 66 in. in diameter, two electric furnaces, two 
crucible furnaces, two Detroit furraces of 1,250 Ib. 
capacity, and three annealing furnaces. Two ovens for 





general purposes, one set of ovens for ingot moulds, two 


core ovens, and 4 sand-conditioning system with a 
capacity of 30 tons an hour, are included. 

¢ Mexican Comisién Nacional de Irrigacién, who 
are charged with the design, construction, maintenance 
and operation of irrigation dams, canals, and auxiliary 
hydraulic works in that country, have been engaged 
for some time in a large-scale constructicn programme. 
In 1945, the operating budget for all totalled 
150 million pesos, and the budget for 1946 stands at 
189 million pesos. This, however, does not represent 
the total sum available, since customarily the several 
States, local political subdivisions, and abutting land- 
owners also contribute a part of the construction and/or 
operating costs of individual facilities. Frem present 
indications, about 20 million dols. should be available 
for new construction in 1946, although not all of this 
sum will necessarily be expended this year. 





ELECTRODEPOSITION OF TIN-ZINC 
ALLOYS. 


On page 289, ante, we published an article describing 
work conducted at the Tin Research Institute by Mr. 
R. M. Angles and Dr. R. Kerr on the “ Cotrosion- 
Resisting Properties of Electrodeposited Tin-Zinc 
Alloys.” In the course of the article it was stated that 
the tin-zine — had been made by a method 
developed by the Institute, and we gave a reference 
to this work contained in a contribution to the 
Journal of the E itors’ Technical Society, 
45 (1946). The contribution is entitled 

leposition of Tin-Zinc Alloys,” and is 
by Mr. Angles, who states that when the investigation 
was commenced, little was known regarding the 
influence of composition on the corrosion-resisting and 
mechanical properties of tin-zinc alloys, although 
tin-zinc foils containing 92 per cent. of tin had been in 
use for capping milk bottles. As a result of a survey 
of a range of compositions, however, all subsequent 
work was confined to alloys containing approximately 
78 per cent. of tin, this composition having been found 
to afford excellent protection to steel. 

At first, deposits were made in a small 16-litre bath, 
but this was by one of 46 litres, and, 
recently, a 400-litre vat has been put into service. 
In its operation and general ent this vat, in 
all essential respects, is representative of industrial 
practice. The ratio of tin to zinc in the electrolyte 
should be maintained preferably at approximately 
12:1. The unavoidable slight alterations in this 
ratio which are liable to occur in practice, the author 
points out, do not seriously change the composition 
of the deposit and, in any case, this composition is 
readily controlled by adjusting the free sodium- 
hydroxide content of the bath. The recommended com- 
position of the electrolyte is: tin (added as sodium 
stannate), 30 grammes per litre; zinc (added as zinc 
cyanide), 2-5 grammes per litre ; total sodium cyanide, 
25 grammes per litre; and free sodium hydroxide, 
from 4 to 6 grammes per litre. etsy ae 
ture should be within + 2 deg. of 70 deg. C., ~ rd 
current density from 10 to 40 amperes per square foot, 
and the anode current density from 7-5 to 15 amperes 
per square foot. The anodés should be of the same 
composition as the alloy to be deposited and may 
be either cast or rolled. They should have cast-in 
hooks and a semi-permanent flexible connection should 
be made between each anode and the anode bar. To 
ensure dissolution of the tin in the stannic form, the 
anodes, at all times, must be maintained in a “ filmed ” 
condition as in the deposition of tin from an alkaline 
stannate bath., This film may be established by 
polarising the anodes at a sufficiently high current 
density or by insérting them slowly into the solution 
with the current already flowing and after a load of 
work, or a dummy cathode if preferred, has been hung 
on the cathode bar. 

‘The filtration of the solution either continuously or 
at frequent and regular intervals, is strongly recom- 
mended. The quality of the deposit and, in particular, 
its smoothness, is considerably enhanced by keeping 
the solution in a clean condition, free from all suspended 
impurities. The amount of preparation of the basis 
metal required in the practice of tin-zinc plating is 
equivalent to that demanded in zinc plating from an 
alkaline cyanide bath. The author adds that, in the 
preparation of tin-plate base steel sheet to provide 
specimens for the investigation of the corrosion-resisting 
properties of electrodeposited tin-zine alloys, the 
tollowing procedure was found to give very satisfactory 
results. ‘lhe first step is to give the material a cathodic 

ing treatment in a solution containing 3 per cent. 
of trisodium phosphate and 1 per cent. of sodium 
metasilicate at from 75 deg. to 80 deg. C., and a current 
density of 50 amperes per sq. ft. After spray rinsing, 
the material is pickled for 3 min. in 5@ per cent. hydro- 
chloric acid and scrubbed with a bristle brush in run- 
ning water. Finally, the material is again spray rinsed 
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and immediately transferred to the plating bath. 
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holidays and wages, between trade-union representa- 
tives (including members of the United Patternmakers’ 
Association) and the Labour Management of Imperial 
Chemical Industries, Mr. Beard, the general secretary 
of the U.P.A. says: “ At first we were met with a flat 
refusal to discuss wages until the national situation 
with regard to wage rates was clarified; but, after a 
day’s discussion, we were able to obtain an increase of 
1$d. an hour on the base rate, to operate as from 
Monday, March 25, 1946. I will not attempt to go 
into details; suffice it to state, there is, obviously, a 
stiffening against wage increases—with, I suspect, 
Government backing, for there is the desire for a more 
settled economy to enable industry to get down to 
production at stable prices.” 





According to Mr. Beard, the rates and conditions 
obtaining in the I.C.I, factories.are “ infinitely better 
than those obtaining in outside engineering industry, 
for, in addition to higher base rates, other rates are 
paid on the basis of years of service, and there is a 
payment to the worker’s account of a weekly pension 
premium.” .** There are also,” he adds, “‘ merit rates 
and payment for all statutory holidays in addition to 
the usual week in summer.” 





On the application of the unions for an extra week’s 
holiday with pay, he goes on to say, the representatives 
of the Company accepted the principle. They stated 
that if their staff difficulties can be resolved, they will 
apply the slag yo in 1947, and agreed to meet a 
sub-committee of engineering and process workers in 
order to ascertain how soon the change may take 
place. “The question of the application of the 
40-hour week,” it is recorded, “ will also be discussed, 
and it is possible, if the company can get back to six-day 
shifts, by the introduction of more workers in the 

rocess side of the industry, that an attempt might 
made gradually to reduce working hours towards 
the 40-hour week. This, however, will, obviously, 
take some time ; but I hold the view that the Company 
are sincere in the matter.” Over 50,000 workpeople 
are involved. 


The Central Agricultural Wages Board resumed its 
consideration of the application by the National Union 
of Agricultural Workers and the Transport and General 
Workers Union, for an increase of the national minimum 
rate, at a meeting last week. The claim originally was 
for an increase of 20s. a week; it now is for a “ sub- 
stantial increase.” The independent members of the 
Board promised to give their views later, and. the 
meeting was, accordingly, adjourned. 





A statement issued after last week’s meeting said 
that Mr. A. C. Dann, representing the National Union 
of Agricultural Workers, had stated that the workers 
were bitterly dissatisfied with the present minimum 
wage, and could not understand why they were denied 
an increase when workers in so many other industrie- 
had received substantial advances since the present 
agricultural wage was fixed at 3/.10s. The agricultural 
worker was handicapped in bargaining by continuing 
to be tied to agriculture by the Control of Engagement 
Order. To carry on the agricultural industry in 
present conditions resort had to be had to thousands 
of German prisoners. Without these prisoners, where, 
he asked, would farmers get recruits at present wages ? 





= 


Mr. Tom Hodgson, of the Agricultural Section of the 
Transport and General Workers’ Union, gave examples 
of wage rates showing the widening of the gap between 
agricultural wages and those of other industries. At 
his present wage, the agricultural worker was still, he 
said, at the bottom of the ladder. Mr. George Gibbard, 
speaking for the National Farmers’ Union, emphasised 
that his side was still in the difficult position of having 
no assurance from the Government that any increase 
in wages would be covered by a corresponding increase 
in prices. The figures in the February prices review 
showed that the profitableness of agriculture was 
declining. 


The recommendations of the court, appointed by the 
Ministry of Labour and National Service to consider 
the application of the employees of privately-owned 
omnibus services, have been approved by the National 
Joint Industrial Council for the industry. The unions 
concerned have, accordingly, been told to accept the 
terms. Acce of the award will mean that 
instead of the varied rates of wages which now exist in 
Eagland, Wales and Scotland, drivers and conductors 

ill be divi for the purpose into two national 
te for drivers in Group 1 will be 





groups. The 


increased from 96s. to 100s. a week, and the rate for 





Semi-skilled and unskilled garage employees are to 
have the same. wage rates as those recently for 
the corresponding employees of muni under- 
takings. As was mentioned in these Notes a week ago, 
skilled maintenance engineers are to be paid at the rate 
of five guineas a week. The unions concerned were 
the Transport and General Workers’ Union, the 
National Union of General and Municipal Workers, 
the National Union of Railwaymen, and the Amal- 
gamated Engineering Union. 





Resolutions opposing the principle of equal pay for 
men and women teachers were adopted unanimously 
by the annual conference of the National Association 
oF Schoolmasters at Blackpool. In the course of one 
of the discussions, a member declared that if the 
National Union of Teachers had its way on the subject, 
the schoolmaster would disappear and would be 
regarded as a peculiar creature who existed a hundred 

before the feminist era. Boys, he said, would be 
deprived of their elementary right to be taught by 
men, and there would be a lower standard of abilit; 
among the teachers left. Men would have to ask their 
wives to go out to work in order to supplement the 
family income and maintain a decent standard of life. 





Of late, strikes of trade unionists against the employ- 
ment of non-unionists have been rather numerous, and 
demands for the “ closed shop ” appear to have become 
more insistent. The sto and the demands are, 
of course, unofficial, executive councils seem to 
be unable to prevent them. In engineering, stoppages 
due to this cause are not in accordance with the indus- 
try’s ice—which is that employers may engage 
suitable workers whether they are members of a union 
or not, and trade unionists may or may not work for 
a federated firm as they choose. War-period legislation 
obviously involved some departures, but the principle 
of the practice is sound, and the arrangement has 
worked satisfactorily, on the whole. 





A legislative decree issued in Brazil authorises, in 
principle, the unionisation of persons employed by the 
Lloyd Brasileiro, a shipping company owned by the 
Government. Persons performing services which are 
of the same industrial and economic nature as those 
performed by private undertakings are, in general, 
permitted to join unions, but not persons performing 
services of an exclusively governmental character. 





The U.S.S.R. Central”Council of Trade Unions has 
instructed the central trade union committees to 
collaborate with the various People’s Commissariats in 
the preparation of the Fourth Five-Year Plan of 
Economic Reconstruction and Development. The 
committees are to pay special attention to the improve- 
ment of the living conditions of workers and other 
employees, housing, restaurants, clubs, nurseries, 
schools, hospitals, etc. As social insurance is entirely 
in the hands of the trade unions, the Social Insurance 
Section of the Central Council has been invited to 
submit to the Secretariat of the Council a five-year 
plan of social insurance development. 





The various other sections of the Central Council of 
Trade Unions, dealing with wages, safety, workers’ 
supply, housing and living conditions, sports, and 
education, must establish contact with corresponding 
sections of the State Planning Commission, and submit 
their proposals for the Five-Year Plan to the Secre- 
tariat of the Council. In view of the recent re-establish- 
ment of holidays with pay, the Central Council has 
instructed a special commission to draw up a five-year 
plan for the reconstruction of sanatoria, rest houses, etc. 





The Indian Factories Act, as amended, establishes 
annual holidays with pay and came into force at the 
beginning of this year in all provinces. It provides 
for 10 consecutive days of annual holidays with pay 
for adults and 14 for children between the ages of 
12 and 15 years, the qualifying period being one year 
of service. During the holidays, em will be 
entitled to the payment of wages at the average daily 
rate during the three months preceding the beginning 
of the holidays, and half the amount due for the whole 
period of the holidays must be paid before this begins. 
The Act further authorises factory inspectors to repre- 
sent employees in respect of any disputes i 
annual holidays, and its provisions do not prejudice 
any rights to which an employee may be entitled under 





any other enactment or contract of service. 


VAPOUR AND HYDROGEN. 
By R. Enoratt, B.A., and C. B. Rars.ey, Ph,p, 


Tue aluminium-magnecium alloys have 
valuable properties, including good saitidiomeeed — 
mechanical properties, and working characteristic, 
The tensile strength of the annealed ‘allo » particularly 
of those pesenng 5 to 7 per cent. of magnesium, jy 
good, and may easily be raised to a high value by work. 

ening without heat treatment. Moreover, sings 
they have good mechanical properties in the cag 
condition, such alloys are very suitable for fabrication 
by welding. Unfortunately, the alloys containj 
over 5 per cent. of magnesium are liable to exhibit 
severe porosity in the junction zone between the weld 
metal and the basis sheet, and this effect is frequen 
more pronounced when material of thick section jg 
ak . ines 1, opposite, is a microphotograph of g 
weld in No. 10 gauge 7 cent, magnesium-a 
sheet, which illustrates the severe nature of ru 
porosity produced. Similar considerations have milj. 
tated against the use of the higher-magnesium alloys 
for sand casting, since considerable porosity occurs 
unless the sand is inhibited. Some difficulty has also 
been encountered in the manufacture of sheet and other 
products, where blistering may occur on annealing 
after cold work. 

The British Non-Ferrous Metals Research Associa. 
tion has been studying these alloys for some time, 
with particular reference to those features which at 
present limit their application, and it is hoped eventn. 
ally to publish a full account of this work. In addition 
to the work carried out in the Association’s laboratories, 
an electron-diffraction investigation on the films 
produced on the alloys under various conditions of 
oxidation, has been undertaken at Imperial College. 
This has demonstrated that at elevated temperatures 
(> 350 deg. C.) the alloys show a preferred oxidation 
of magnesium, so that the oxide film produced js 


practically pure ja, and certain liarities 
in the behaviour of the alloys may be ascribed to this, 

The Association’s unpublished work on the unsound. 
ness which occurs in sand casting and in welding, as 
far as it is relevant, may be briefly summarised ey 
In the first place, the effects observed, for example in 
gas welding, were not peculiar to that , Since 
severe internal discontinuities could produced 
merely by annealing in various atmospheres at a 
temperature between the solidus and liquidus ; such 
treatment caused a reaction to take place which 
resulted in blistering and heavy oxidation accompanied 
by a considerable evolution of heat. Secondly, this 
behaviour was typical of alloys containing magnesium 
and was not shown at all by other alloys of similar 

ing range, such as aluminium-silicon and aluminium 
copper alloys. These results ne that a preferred 
oxidation was taking place, involving the decomposition 
of water vapour and the absorption of hydrogen, and 
this conclusion was supported by the fact that annealing 
in the critical range was not harmful if carried out in s 
really dry atmosphere. Attempts were made t6 inhibit 
this reaction by producing a protective film on the 
surface. Of these, the two most successful were the 
addition of small amounts of beryllium to the alloy, and 
the introduction of hydrogen fluoride into the atmos- 
phere (as has sometimes been done commercially) 
during heat treatments. Unfortunately, however, the 
fluxes used in welding must remove all such films, so 
that both these remedies had no effect on the porosity 
due to the absorption of hydrogen during welding, 
although additions of beryllium have been shown to be 
beneficial in sand casting. 

It seemed desirable to have some more direct and 
fundamental information on the absorption of gases 
by these alloys, and the work here described was 
therefore initiated. It was carried out at the Research 
Laboratories of the General Electric Company, Limited, 
using apparatus which had been developed there previ- 
ously for investigating the gas contents of metals. 
The results of previous work on gases in aluminium 
alloys are considerably at variance. Measurements 
of the hydrogen content of commercial aluminium 
sheet have been made by several investigators, who 
have concluded that the metal contained extremely 
large quantities of hydrogen. Results obtained on 
more massive samples and recent measurements by 
Sloman at the National Physical Laboratory} on the 
gas-contents of various light alloys, indicate that the 
true values are quite low (1 c.c. per 100 grammes of 





* Paper, entitled “The Reaction of an Aluminium- 
Magnesium Alloy with Water Vapour, and the Absorption 
of Hydrogen,”’ presented at the annual general meeting 
of the Institute of Metals, in London, on Thursday, 
March 14, 1946. Abridged. 

t See ENGINEERING, vol. 160, page 385, 404, 419 
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metal, or less) as would be anticipated. Unfortunately, 
difficulties are encountered with the N.P.L. method 
when it is used for alloys containing a high percentage 
of volatile elements, such as ma ium or zinc. 

The apparatus and method described in this paper 
appear to be suitable for the estimation of the gas 
content of a wide — of alloys, and the presence of a 
high 


percentage of magnesium in the alloy does not 






cause ce. Very small quantities of gas 
can be , and measurements can be made using 
quite samples. It has been possible therefore to 
study, 


ly, the true gas content of alloys sear 
up to 7 per cent. of magnesium in the form of cast 

or rolled sheet, appropriate correction being made for 
surface gas. Secondly, the diffusivity of hydrogen in 
the solid alloy at various temperature. irdly, the 
equilibrium solubility of hydrogen in the solid alloy 
(only iminary measurements have been made). 
Fourthly, the reaction with water vapour at 600 deg. C. 
(above the solidus). Fifthly, the reaction with water 
vapour at 400 deg. C. (below the solidus). Sixthly, the 
effects of corrosion and surface films. 

A schematic drawing of the apparatus is given in 
Fig. 2 and a photograph showing the extraction bulb 
and eaampansl aque is reproduced in Fig. 3, on this 
page. The extraction bulb is made of clear silica, and 
is joined to the hard glass, of which the bulk of the 
apparatus is constructed, by means of a graded glass 
seal. A two-stage mercury-diffusion pump (a, Fig. 2) 
discharges the gas evolved by the specimen into an 
analytical system, which is designed to deal with 
volumes of gas from 0-001 to 1 c.c. at N.T.P. All the 
measurements are made at reduced pressure (usually 
not greater than 0-1 mm. of mercury) and in a constant 
volume. The analytical system can be evacuated 
by a three-stage diffusion pump connected to b, Fig. 2, 
which is backed by a general-service vacuum line 
maintained at about 5 mm. pressure, and the whole 
apparatus can be evacuated to a final pressure of less 
than 10-5 mm. of mercury. The three tubes, c,, Cy, C, 
lead to the mercury reservoir. 

The use of taps and greased joints is entirely avoided, 
and the two-stage pump evacuating the extraction 
bulb is arranged so that it can be drained of mercury 
and cooling water. It is therefore | mage to bake 
out the whole appafatus at 300-350 d for this 
purpose, the extraction bulb and ana satytical system 
are compactly arranged on an asbestos base, so that 

















Fie. 3. Extraction Bus anp ANALYTICAL SySTEM. 


a . ae oven can be lowered over the whole 

ly. The three-stage pump is below the table- 
level and a high vacuum can be maintained during the 
baking-out operation. Full advantage can be taken 
of this arrangement only if the system can be baked out 
with the specimen in situ ; in the present work it was 
found that this procedure was undesirable, as there 
was appreciable evolution of from the specimen 
at the bake-out temperature. yo mand re-adsorption 
of water vapour and carbon dioxide by the glass is not 
rapid, and the apparatus could be baked out and then 
opened to air for the insertion of the specimen without 
undue deterioration. 

In many of the present experiments, the gas was 
extracted from the ao at temperatures below 
500 deg. C., h-frequency heating could not 
conveniently be ae It was also important that 
discharge should be avoided. The specimens were 
therefore heated by radiation, and for this purpose a 
small Nichrome furnace was arranged so that it could 
be hoisted to cover the silica extraction bulb. The 
temperature was observed by means of a thermocouple 
tied to the outside of the bulb; the true temperature 
attained by the specimens was estimated in a se te 
experiment in which a fine interna] thermocouple was 
used. The sample to be d was introduced 
into the apparatus by cutting the glass at point d in 
Fig. 2. It was suspended by a fine platinum wire, 
the other end of which was connected to an iron 
counterpoise e. The latter could move freely in a long 
side-tube, and by manipulating it with a magnet the 
sample could be lowered into the hot zone of the 
extraction bulb, or raised to a cool part of the tube. 
This made it possible to bake out the extraction bulb 
at a temperature higher than was subsequently used 
in degassing the sample, and enabled the blank on the 
apparatus to be reduced to negligible proportions. 

The technique of the analytical procedure includes : 
(a) The estimation of condensable gases by applying suit- 
able refrigerants to a small side-tube on the analytical 
system, for example, freezing acetone condenses out 


water vapour but not carbon dioxide, liquid air condenses | 8 


out carbon dioxide but not the permanent gases (hydro- 
gen, carbon monoxide, nitrogen, etc.). A condensate 
consisting of two or more gases can be analysedin favour- 
able cases by taking a temperature/vapour-pressure 
curve. (b) The estimation of hydrogen by heating a 
palladium thimble (f, Fig. 2) and diffusing the gas out 





of the system. (c) The estimation of carbon monoxide 
or other oxidisable gases by reaction with oxygen at a 
heated platinum wire (g, Fig. 2). Pure oxygen for this 
purpose is introduced into the system by diffusion 
through a silver tube (h, Fig. 2) heated in air. 

A suitable volume of gas for analysis is about 0-03 c.c. 
at N.T.P., although smaller volumes can be dealt with 
if required. A McLeod gauge (j, Fig. 2) is used for all 
final measurements of pressure, but a Pirani gauge 
(k, Fig. 2) is also added to the system, to allow continu- 
ous observation of pressure changes to be made when 
necessary, such as during admission of oxygen or com- 
bustion with the platinum filament (g). The amount of 
water vapour in a gas sample can only be estimated 
with rather elaborate precautions, since it is difficult 
to prevent strong adsorption of the water on the walls 
of the analytical system. No quantitative data are 
therefore given for this gas. 

Magnesium is distilled very readily from aluminium- 
magnesium alloys on heating in vacuo, even at tempera- 
tures of the order of 300 deg. to 400 deg. C., and is 
deposited on the cool parts of the extraction bulb. The 
question therefore arose whether this deposited 
metal absorbed any appreciable amount of the gas 
evolved from the specimens, or caused any interference 
with the determinations. It became evident very 
early in the work that hydrogen was the principal gas 
evolved from the 7 per cent. alloy studied, except in 
unusual circumstances. It has been shown that hydro- 
gen is only slowly absorbed by magnesium unless con- 
ditions are such that ionisation of the gas takes place, 
and moreover any absorbed by the film is released on 
gentle warming. In thé present experiments it was 
found that, on warming the magnesium film, no addi- 
tional gas was obtained until the temperature was com- 
parable witb that in the original baking-out of the glass, 
t.e., when further water vapour might be expected to 
be released from the glass. It is possible that if high- 
frequency heating is used, and the conditions are such 
that a high rate of evolution of gas from the specimen 
takes place, some discharge may occur in the gas if the 
of pumping is insufficient, and absorption by 
the evaporated magnesium may then be appreciable. 
The only danger associated with the evaporation of 
magnesium appeared to be the possibility of a reaction 
with residual water vapour in the apparatus, with con- 
sequent evolution of spurious hydrogen. All possible 
precautions were therefore taken to minimise this 





430 


ENGINEERING. 








MAY 3, 1946. 





source of error; the fact that the drift in hydrogen 
evolution at the end of an extraction was reduced to a 
negligible amount was taken to indicate that this result 
had been achieved. 


It is important to assess correctly the source of the 
gas, i.e., it origi ‘from the “ surface ” or 
“ volume ” of the and failure to do so has led 
to considerable error in some of the earlier 


the metal aa 
the and residual water vapour in the apparatus. 
Under certain conditions, such as discharge at high 
voltages, a considerable amount of water vapour is 
Hales eo wears Dee 0S SE Se caaeee 
t was found that by standardising the preparation 
samples, a reproducible value for the surface gas 
(expressed as cubic centimetres of gas per square centi- 
metre of surface) could be obtained. Since this value 
was not large, it was then possible to make accurate 
estimations of the true gas contents of various samples. 
The specimens could be quite small. In most cases 
those from massive samples were 0-9 cm. to 1-0 cm. in 
diameter and 3-5 cm. to 4-0 cm. in length, but much 
pga mee gente ht hay For the experiments 
on thin t quoted in Table I, the samples consisted 
of two pieces 4 cm. to 5 cm. by about lcm. The pro- 
cedure adopted was to turn the sample dry, using a 
Seeeee i Gots cae ar t final cut, and then to 
in three changes of . Generally not 
longer than 2 hours was allowed to elapse between 
the turning of the sample and its introduction into the 
a 


The surface gas was first estimated by completely 
degassing a specimen of cast material below the solidus 
temperature, removing it from the apparatus, re-turning 
the surface to restore the original ium content 
depleted by evaporation, al Gen tepdtien again. 
The progress of the initial extraction, first at 400 deg. C. 
and finally at 500 deg. C., is shown in Fig. 4, oppoiite, 
(curve a), and of the second extraction under similar 
conditions in Fig. 4 (curve 5). Calculation from the 
known weights and surface areas led to the result : 

H,. CO + Ny. 
Volume gas, c.c. per 100 

grammes aa Ae 
“* Surface’ gas, c.c. per 

square centimetre 3-5 x 10-4 0-1 x 10-* 

A further estimate was obtained (on another ingot) 
by degassing samples with differing surface area/weight 
ratios. A solid cylindrical specimen, for example, was 
compared with one which was turned to a hollow 
cylinder with a very thin wall; the total gas contents 
of these two samples were found to be : 

Gas Evolved, 
c.c. x 107%. 
————SSE~*, 
H, ©CO+N,. 


0-33 


Surface 
Weight, Area, 
Grammes. Sq.cm. 
Solid specimen ... 4-08 8-5 41-0 0-5 
Hollow specimen 0-56 19:5 11-8 1-0 
From these figures the following values of the volume 
and “ surface ” gas were obtained : 
H,. CO + N;. 
Volume gas, c.c. per 100 
grammes oes 0-94 —_ 
“ Surface ” gas, c.c. pe? 


Other Ry wage ts gave similar results. The “ sur- 
face gas” from turned specimens of the 7 per cent. 
i alloy was thus approximately 3-5 x 
10~* c.c. per — centimetre, and was equivalent to 
@ correction of about 0-08 c.c. per 100 on a 
normal-sized —. A 4 de’ total 
gas content were carriell out on commercially- 
aluminium and on D.T.D. 304 (4 per cent. co liey, 
and the surface gas in these cases was also to 
_ i eee tion is ee 
accuracy letermination of total 
is thought to be quite adequate ; cums tele 
on various materials are in Table I and illustrate 
the of - ility obtained. 
iffusivi 'ydrogen in 7 per cent. Magnesium 
Alloy.—The of hydrogen in a metal may be 
found from the data in a simple gas extraction 
at constant tem: ided certain assumptions 
are made. These are: (i) That the gas is 
solution and not in blow-holes or as metal 
and is uni distributed. at Ray cc ap 
process ative during the extrac- 
tion. (iii) That the diffusivity is not a function of the 


TABLE I.—Gas Contents of Cast and Rolled Materials. 





Gas 
c.c. r 
to 


Grammes. 





7 per cent. Magnesium Alloy— 
(1) From directionally solidified ingot .. 
(2) Sheet produced in B.N.F.M.R.A. labora- 
(3) es ae 18 _ am ia 
sheet (No. 18 gauge) o* be 


eRe 


eee coc 


3" 


~ 


Duralumin— 

(1) Sound commercial Duralumin sheet (No. 18 

(2) Commercial Duralumin sheet (No. 16 gauge), 
blistered probably by slight over! ’ 
Blisters rolled flat before preparing 


0-31 








. 
03 c.c. per 100 hydrogen. It is thought that 


Sehenumetiy. Chee <0 HS Se- 0. yy Re et 
surface The 


(iv) That all the gas measured is 
. For a given shape of specimen an 
sion may be calculated relating the ion of the total 
gas extracted with time and diffusivity. In the case 
of an infinite cylinder it is : 
Q 4s 1 ,- DBAWe 
1 : B3° 


a = 
where Q = tity extracted, Q, = initial gas con- 
tent, D = diffusivity, t = time, a = radius of cylinder, 
and £, = the nth root of the equation : 

(3z)* 


Jz) = 0 (where Jz) = 1 — (4a)?+ ei 


— apt ay .): 

The first four roots of J,(x)=0 are: B, = 2-405, 
B, = 5-520, B, = 8-654, B, = 11-79. 

In the case of a finite cylinder of length /, it can be 


shown that : 
& i eo DBatla® 
1 Bn 


W 
1 — Dem — ae 


(2m — 1p © 


Q 
{52 


For small values of ¢, and for all values of ¢ its is 
not too small, the more convenient equation : 


a-3- (FR) (1-4/8) 
gives a good approximation. 


It is convenient to calculate @ tors given value of= 


Qo 


in terms of a time fy, where fy = 5. If the experimen- 





* In the material used the quantities of elements 
which might form hydrides are believed to be negligible 





square centimetre ... 3-4x10-* 0-5 x 107-4 


eee 


for this purpose, although traces may be present. 


» | Cylindrical specimens approximately 4 cm. long and 


ee 


l | Sufficient time was allowed, calculated 


——— 
tal values of © are fitted t0 the calculated curve by 


choosing a suitetle value for t,, D can thus be obtained 
Directi solidified cast material, having o 
initial hydrogen content of 0-33 c.c. per 100 gramm, 
was annealed for 24 hours in air at 400 deg. to 450 deg. ¢ 
in order to produce a substantially single-phase aj, 7. 


1 om. in diameter were prepared by the standard 
method, They were d at various constant 
temperatures for times sufficient to establish the shape 
of extraction curves, after which the remaining 
gas was extracted at 600 deg. C. 

The observed curves show a time lag at the start, due 
mainly to the time required for the specimen to attain 
the temperature of the furnace. The time {, has 
therefore to be obtained by difference. Some of the 
observed extraction curves are shown in Fig. § 

posite, and one curve, with the theoretical curve 
fitted to it, in Fig. 6. The latter shows the theoreticg] 
extraction curve (for D = 5-17 x 10-* sq. cm. per 
second, time zero = 47 min.) superimposed on experi. 
mental points (for 414 deg. C.). The specimen was g 
cylinder 9-33 mm. in diameter and 40-2 mm. long. In 
view of the good correspondence between the calcu. 
lated and experimental curves, it is considered that the 
assumption that D is independent of concentration is 
justified for the present purpose. An error has been 
incurred, since no correction has been made for surface 
gas. This error is thought to be small enough not to 
affect the order of the result. A correction could 
readily be applied by doing at each temperature a blank 
experiment on a degassed specimen, but as the surface 
gas in any case amounted to only about 10 per cent. 
of the total for specimens of this size, and as only 
approximate values were required, the extra work was 
not considered justified. The results are given in Table 
Il 


The solid solubility of hydrogen in aluminium and 
its alloys under atmospheric pressure is clearly very 
small, and previous workers have been unable to detect 
it by direct measurement. 


TABLE II.—Diffusivity of Hydrogen in the 7 per cent. 
Magnesium Alloy. 


In the present work, an 





i. mee Diffusivit y 
| Observed, 





. CM. per second, 





j 10" 

10- 
10 
10” 


*5( 


x 
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) 








attempt was made to measure the solid solubility by 
saturating the metal with hydrogen at atmospheric 
ure and subsequently measuring the gas eontent. 
The results do little more than indicate the order of 
magnitude of the solubility, since it is so, 
the errors inherent in the method 
Thus, it becomes ef considerable im 
alloy should be sound and should remain so 
the experiment; and also the correction for surface 
gas becomes large in relation to the true gas content, 
so that the latter t timated with great 
accuracy. Another possible source of inaccuracy 
is the presence of hydride-forming elements in the alloy, 
which would result in an absorption of hydrogen in 
excess of the true solubility. So far, only two measure- 
ments have been made on the 7 per cent. magnesium 
alloy, both at 500 deg. C., and one on éommercially 
pure aluminium, at 600 deg. C. 

An apparatus was used which consisted of a hard-glass 
or silica furnace tube connected to a manometer, 
McLeod gauge, and palladium tube. Between the 
furnace tube and the rest of the apparatus there was a 
liquid-air trap, and the whole apparatus could be 
evacuated to a residual pressure of 10-* mm. of mercury. 
The specimen was placed in the furnace tube, but not 
in the zone to be heated. The apparatus was evacuated 
and the furnace tube baked out. Pure hydrogen was 
admitted through the palladium tube to a pressure of 
approximately 70 cm. of mercury, and the specimen 
was then moved up into the hot zone of the furnace. 
After the heat-treatment in hydrogen, the furnace 
was removed and the specimen rapidly cooled by direct- 
ing an air blast on the tube. 

Since the gas present in the 7 per cent. magnesium 
alloy consists entirely of hydrogen, it was not necessary 
to use di material for the solubility experiments. 

data, for the equilibri aga 
sivity data, for eq ium hydrogen content 
to be attained. Directionally solidified cast material 
was. used, and to reduce any ibility of incipient 
melting due to heterogeneity of the alloy, the specimens 
were heated slowly to the final temperature of 500 deg. 
C. After the h treatment the specimens were 








turned in the lathe to remove any layer impoverished 
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: nesium or hydrogen. A normal gas extraction 
in @then caztied out. The results are given in Table 
[II, together with the result of one determination on 
commercial aluminium at 600 deg. C. 

Thus, the approximate solubilities at a pressure of 
70 cm. of mercury are 0-05 c.c. per 100 grammes for 
the 7 per cent. magnesium alloy at 500 deg. C. and 
9-10 c.c. per 100 grammes for commercially 
aluminium at 600 deg. C. In view of the sm 
of the result it is to examine how large a 
contribution is made by hydrogen present in voids. 
At 500 deg. C. and 70 cm. of mercury pressure, 0-1 per 
ent. of voids corresponds to 0-012 c.c. at N.T.P. of gas 

r 100 grammes of metal. The voids present in the 
directionally solidified material are normally consider- 
ably less than this, so the gas observed may be assumed 
to be mainly in solution. Since the equilibrium 
hydrogen solubility is so small, it follows that even with 

ite low hydrogen contents very large pressures may 
be developed at free surfaces. For instance, | c.c. per 
100 grammes of hydrogen in the 7 per cent. magnesium 
alloy at 500 deg. C. could give rise to a pressure of the 
order of 400 atmospheres. The present results for the 
solubility and diffusivity also enable the permeability 
under certain conditions to be calculated, it being 
assumed that the solubility varies with the square root 
of the pressure, and that surface reactions are not rate- 
controling More extensive measurements of solu- 
bility would be of considerable interest. 

Reaction of the Alloy with Water Vapour at 600 deg. C. 
—As stated above, it has been known for some time 
that aluminium-base alloys: containing considerable 
percentages of jum are liable, on heating in air 
to temperatures between the solidus and liquidus, 
to undergo a violent reaction, characterised by surface 
blackening, exudation of molten metal, and the forma- 
tion of internal discontinuities, and accompanied by a 


TABLE III1.— Determination of Solubilities of Hydrogen. 


where it could be frozen out with liquid air and ope 
be isolated’ by a mercury . Water va ai 

any required pa pressure could then be admitted to 
the specimen by stopping the extracting pump and 
raising the temperature of the side-tube containing 
water to a known temperature. After the apparatus 
had been evacuated and the tube containing the speci- 
men warmed out as usual, the furnace temperature 
was stabilised at 600 deg. C. and water vapour admitted 
at about 16 mm. pressure. After 10 minutes, the 
water vai was frozen out. If the hydrogen 
obtained in this blank experiment was negligible, water 
vapour was again admitted and the specimen was 
lowered into the furnace. After 15 minutes, the 
specimen was cooled and the water vapour frozen 


Fig.4. 
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Caleu- | Dissolved 
H x Pra (by di 
n D jace er- 
materiat. | “Hreek| Extracted [x ence), 
ment. = “a ~~ 
grammes. | grammes. | grammes. 
cont. 500 dog. | 
7 per mag- f 
: veduaa alloy, Cc. 0-115 0-057 0-058 
ly 24 hr. at 
Cc. 0-100 0-057 0-043 
Commercially- | 19 hr. at 
pure 600 deg. 
nium (rolled) c. 0-158 0-062 0-096 














considerable evolution of heat. Similar behaviour, 
to a greater or less extent, is shown during casting, and 
icularly during welding. In previous work at the 
itish Non-Ferrous Metals Research Association 
the reactivity of different materials has been roughly 
estimated by heating samples of sheet in air in this 
temperature range under standard conditions. Judged 
by this test, small additions to the metal of certain 
elements which readily form refractory oxides, such as 
beryllium, have a marked effect in mitigating the 
reaction. “So also has the presence of a trace of hydro- 
gen fluoride in the furnace atmosphere, a measure 
which has sometimes been used commercially to 
prevent blistering during normal processing of sheet. 
From the previous B.N.F.M.R.A. work it was 
suspected that the observed effects were due to a 
reaction of magnesium in the metal with water vapour 
in the atm ; in fact, electron-diffraction investi- 
gations have shown that at temperatures above 350 deg. 
C. the oxide film produced in air consists essentially of 
magnesia. The hydrogen formed entered the metal 
and built up a concentration equivalent to a very 
large pressure. At any suitable discontinuity, possibly 
at a liquid-solid interface, this hydrogen would be 
released, giving rise to blisters or exfoliation. The 
beneficial effect of beryllium was bly due 
to the formation of an impermeable film, and the same 
explanation might hold for the action of h 
fluoride. In agreement with this, neither additions 
to the metal nor the presence of fluorides prevented 
the occurrence of blistering when the test was carried 
out with the metal surface covered with welding flux, 
which might be expected to clean oxide or other films 
off the surface. In order to confirm these suspicions, 
and obtain if possible some + pes org data, experi- 
ments were carried out on the pump table, in which 
the metal was exposed at elevated temperatures to 
the action of pure water vapour. By measuring the 





total h formed during the exposure, the 
of oxidation could be followed, and the fraction of this 
h entering the metal could be determined by 


subsequently extracting the gas from the specimen. 

The method employed was as follows. A small 
quantity of water was placed in a side-tube of the 
analytical system of the gas-extraction apparatus, 





not occur. Ms wills is ect Couette tells Beet 
vigorous reaction resulted in the formation of a large 
ity of h . Some of the hydrogen entered 
metal, and alt this was only « small fraction 
of the total h n formed, it nevertheless represents 
a very conside gas content compared with that of 
normal materials. Pre-treatment with hydrochloric 
acid vapour appeared to be completely ineffective in 
mitigating the reaction, and in fact the second result 
is a 
Seton eens ee ic acid almost inhibited the 
ormation of hydrogen, and very little entered the 
metal. It is shown that on solid material a pro- 
tective film is formed in the water-vapour reaction. It 
therefore appears probable that the reaction at 600 deg. 
C. takes place mainly at the surface of the liquid phase, 
and that the action of hydrofluoric acid is to build up 
on the liquid a film which is impermeable to magnesium 
ions and so inhibits the reaction. 
Reaction with Water Vapour at 400 deg. C.—The 
method employed was similar to that used in the 
experiments at 600 deg. C. In some cases the speci- 
mens were removed from the apparatus and the surface 
turned off before extracting the internal hydrogen. 
Two series of experiments have been carried out, one 
on material as cast, the other on material previously 
completely degassed on the The first series 
was carried out before the conditions for successful gas 
extraction with this alloy were firmly established, and 
TABLE IV.—Ezposure to Water Vapour at 600 deg. C. 
Original hydrogen content of material = 0-7 c.c. per 
100 grammes approximately. 


t 











External Internal 
Hydrogen. Hydrogen. 
Pretreatment. 
s c.c, per < €.c. per 
grammes.| ®4 “™- | grammes.) ®4 °™- 
(1) Turned and de- 
vs 245 0-87 7 25 x 10° 
(2) and de- 
follow- 
ed by 10 min. 
exposure to va- 
of conc. 
ee so 247 0-88 6 21 x 10" 
* rat tees. 
ed by 10 min. 
exposure to va- 
of conc. 
Er ° 16 0-06 1 3-5x104 

















TABLE V.—Effect of Water Vapour at 400 deg. C. 
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out, leaving in the atmosphere all hydrogen formed 
during the reaction which had not entered the specimen. 
This was pumped into the analytical system and 
; for convenience, it will be referred to as 
“external h mn.” The specimen was then re- 
heated and the gas it contained extracted; this will 
be called “ internal h; ‘ 
Cast material was used, and i were 
by turning and degreasing in the usual way. 
experiments were carried out, of which two were 
intended to test the effect of pre-exposure to the vapours 
of hydrochloric and hydrofluoric acids on the reaction 
of the metal with water vapour. The results are given 
in Table IV. After each of the first two iments 
the specimen ap typically blistered and a" 
whereas in the third this characteristic behaviour did 


” 








Internal Total 
Time of oy Hydrogen. Hydro- : Ratio , 
Expo- — gen, — - val uy 
am, | oS ow | 00 c.c C.-C. pet | Hydro- 
Hr. 8q. = rot ‘tT ps es gen 
x 10-%. | x 10-3. | grammes.) * 10-*. 
: 0-94 0-56 0-15 1-50 0-37 
+ 1-94 0-67 0-17 2-61 0-26 
2 1-98 1-11 0-33 3-09 0-36 
2 1-68 1-15 0-32 2-83 0-41 
4 0-82 0-33 0-06 1-15 0-29 
16 2-54 1-64 0-45 4-18 0-39 
44 2-36 2-47 0-42 4-83 0-51 

















there is therefore some uncertainty in the figures for 
‘internal hydrogen.” It is included, however, because 
it brings out certain interesting points about the nature 
of the oxide film formed. Extraction curves, i 

out at 400 deg. and 600 deg. C. with the oxide film still 
on, after exposure to water vapour for various times, 
indicated no marked increase in “internal hydrogen ” 
compared with the original material. The “‘ external 
hydrogen” was therefore taken as a measure of the 
thickness of the oxide film. Fig. 7, on this page, shows 
the external hydrogen formed outside the specimen as 
a result of steam exposure at 400 deg. C. plotted 
against the square root of the time of in hours 
to test the parabolic relationship. It will be seen that 
the results conform roughly to a parabolic oxidation law 
(a = kv/t, where z is the film thickness, k is a constant, 
and ¢ is the time), and the oxidation process is thus 
governed by diffusion through the film. The influence 
of the oxide film formed during the exposure to water 
vapour on the course of Pages seas extraction of 
gas at 400 deg. C. is interesting. There is initially no 
evolution of hydrogen at all, and after a time the rate 
of evolution increases to a value which varies inversely 
as the thickness of the oxide film. When the reciprocal 
of the maximum rate of hydrogen evolution during 
extraction is plottted against the square root of the 
time of to steam, a straight line is obtained 
(Fig. 8). It thus appears that at first the film is com- 
pletely impervious to hydrogen in the outgoing direc- 
tion, but that, as the film is heated in vacuo, it gradually 





becomes more permeable. 
In the second series, degassed material was used in 
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order to find out how much hydrogen, if any, entered 
the For this purpose, specimens were com- 
degassed at temperatures below the solidus and 
then turned on a lathe to remove the surface zone made 
deficient in magnesium by evaporation. The material, 
having had a prolonged heat-treatment during degas- 
sing, would be substantially senomaseeerotingary. start 
of the to water vapour. The results are given 
in Table V, page 431. It will be noticed that the rate of 
formation of total hydrogen (cubic centimetres per 
square centimetre of metal surface) is rather less in these 
i than in the first series, and the values given 
in the table show considerable variation. It is possible 
that the reaction has a high temperature coefficient 
and this may account for the poor reproducibility. 


The fraction of the total hydrogen formed which | 4 


enters the specimens is surprisingly high (30 per cent. 
or more), and it does not vary greatly with the time of 
exposure. In some of the experiments the oxide film 
formed during the exposure to water vapour was turned 
off before extracting the internal , but this 
had no significant effect on the results. With the 
cylindrical specimens used in these tests, the value of 
hydrogen absorbed during the most prolonged oxida- 
tion in the series (44 hours) amounted to about 0-5 c.c. 
per 100 grammes of metal; with thin-gauge sheet, of 
course, the internal concentration of gas would have 
been considerably higher. The curves for the extrac- 
tion of hydrogen from the specimens with the oxide 
Sn at Oy Soret Renee Some ics as the 
first series. For purposes of comparison a specimen 
was also annealed for 16 hours at 400 deg. C. in air 
saturated with water vapour at room temperature, and 
the hydrogen absorbed was measured removing 
the surface film. It was found to be equivalent to 
1-4 x 10-* c.c. per square centimetre. This is only 
slightly less than the ing value for exposure 
to water vapour, and shows that the presence of oxygen 
does not eliminate the hydrogen absorbed through the 
water-vapour reaction. 


(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 
The Architects’ Year Book, 1945.—This well-produced 
volume is the first post-war issue of an annual 
which is intended to summarise the major de 
ments of each year in the field indicated by the title, 
and to provide a critical survey of the outstanding 
architectural works designed or completed within that 
| For the past five » however, architects, 
ike most other professi men, have been ¢ 
on works of emergency rather than of permanent 
importance, and the present volume, therefore, pays 
more attention to current and interrupted trends than 
to recently finished work. The articles in it are written 
by specialists on their several subjects ; the larger part 
of the book, the technical section, contains 18, covering 
the various materials, services, etc., involved in modern 
building, these being vy eee | introduced by a 
prefatory study of “‘ The tionship between Science 
and Architecture.”” The 13 articles in the earlier part 
of the volume are intended to balance the technical 
section with “ the ge oye ey and with the 
sociology necessary for the modern humanitarian 
architect.”” The general — reflects a recognition 
that the architect cannot be an € in structural 
design, heating and ventilation, ical and elec- 
trical technology, and acoustics; nor can he be 
expected to know the detailed properties and technique 
of mani of all the forms of the materials he ma: 
wish to use. He should, nevertheless, know eno 
of all these matters to realise what facilities and 
materials are available, to state his requirements 
c to e specialist whom he may engage, and 
Pras: intellig ligent use of these specialists’ advice and 
skill. He needs, therefore, a broad, if elementary, 
grasp of many branches of science, technology and art, 
and it is knowledge of this kind that the book under 
review seeks to impart. The article on “ Reinforced 
Concrete,” for example, says nothing of concrete mixes 
or details of design; it deals broadly with the condi- 
tions in which the use of reinforced concrete is econo- 
mical and convenient, the importance of simplicity in 
shuttering, and the relative advantage and amenity of 
beam systems, flat slabs, etc. The article on “‘ Struc- 
tural Steelwork”’ concludes by urging the frequent 
revision of by-laws, and the benefits to be gained by 
encouraging modern principles of design, such as 
continuity and the use of welding. The boox in no 
way supersedes the text-books on building construc- 
tion, specifications, etc., but it does provide 4 broad 


approach to the problems of design which may give | Brown 


food for thought not only to architects, but to engineers 
whose function it is to contribute to sound, economical, 
and h convenient ing. It is published by 


Paul Elek (Publishers), Limited, Diamond House, 
36-38, Hatton Garden, London, E.C.1, at the price 
of 358. net. 
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INTERNAL-COMBUSTION ENGINES. 


570,782. Air Filter. British Filters, Limited, of Maiden- 
head, and T. C. Worth, of Marlow. (2 Figs.) February 8, 
1944.—The filter is designed to prevent ingress of dirt 
and grit into the suction pipe while the cleaning elements 
are removed for servicing. The filter casing 1 is circular 
in crogs-section. The air inlet is at the lower part of 
the casing, and the outlet 3 projects horizontally from 
the side of the casing immediately below the top. The 
inlet consists of an outward-facing port 2 and downward 
facing ports 2a. A control flap 2b can be set at various 
Positions for air to be drawn into the casing through the 
port 2 only, through both the ports 2a only, or through 
all three ports, which will then be all partly opened by 
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(370,782 

the flap. A filter unit rests on a ledge just below the 
level of the outlet, and the outlet pipe has a butterfly 
valvell. Aspring biases the valve to the closed position. 
The lid 8 is held in position by thumb screws. A valve- 
opening rod 16 is arranged so that when the lid is placed 
in position on top of the casing, the rod is pushed down 
and opens the valve, the upper end of the rod then lying 
flush with the top of the casing. As long as the lid is in 
this position the valve is held open against the tension 
of the spring. When, however, the lid is removed the 
rod 16 is free and the spr'ng closes the valve. The filter 
unit can be lifted through the top of the casing, and while 
the filter is being serviced no air from the atmosphere can 
enter the intake of the engine. (Sealed.) 


573,431. Aluminium-Alloy Pistons. Specialloid, 
Limited, of North Finchley, N.12, and A. A. Cann, of 
Finchley, N.12. April 2, 1942.—For engines subject to 
special service conditions, it is sometimes the practice 
to subject the pistons to an anodising process to obtain 
anodic coatings of varying degrees of hardness or porosity, 
the coatings in some cases being impregnated with 
graphite. The object of the invention is to coat alumi- 
nium or aluminium alloy pistons with another metal 
which possesses a considerable degree of ductility, such 
as tin, tin alloys, or lead, which can subsequently, if 
necessary, be impregnated with alubricant. If, however, 
@ wear-resisting coating is required, a metal such as 
chromium is used for the coating. Where the coating 
metal has a melting point below that of the piston metal, 
the coating is applied by immersion of the piston in a 
body of the molten metal. Alternatively, the piston 
can be immersed in a solution of a salt which will, by 
reaction with the light metal of the piston, cause the 
deposition on the piston of the desired coating; or an 
electro-deposition can be used. (Sealed). 

SHIPS AND NAUTICAL APPLIANCES. 
573,954. Roll Stabiliser. William Denny and Brothers, 
Limited, of Dumbarton, J. F. Allen, of Dumbarton, and 
Brothers and Company, Limited, of Edinburgh. 
(4 Figs.) January 11, 1943.—The object of the invention 
is to overcome difficulties experienced with fins of the 
hitherto normal design in which each fin has been of 
substantial width fore and aft in relation to the outreach 
from the hull. The stabilising unit has consisted of a 





single fin on each side of the vessel. The low ratio of 





SO 
outreach to width in this design is fundamentally ine. 
cient hydrodynamically and the large fore ang att 
dimensions have necessitated either accurate centring of 
the fins before housing or an excessively large hole ip 
the shell plating. In addition, the fins have hag , 
relatively high moment of inertia, and the leading part, 
could cause a negative stabilising action when they wer, 
rapidly tilted. In the new design, the fins have an out. 
reach from the hull line which is large compared with 
their fore and aft width, and the spacing between the 
pair of fins is about one and a half times their widty, 
The thickness of the fins at the hull line depends on the 


@ | strength required, but for high efficiency this thicknes, 
the | Should not exceed 0-2 of the fore and aft width. Thy 


thickness near the tip should be about 0-1 of the wiaty, 
The section has a round-nosed streamlined shape. The 
fin 1 is rigidly mounted on the fin stock 3,the distribution 
of fin area forward and abaft the stock being 

to give minimum torque about the stock. The inboarg 
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end of the fin passes through the shell plating by slots 
which permit the maximum tilt of the fins. This will 
not, in general, exceed 20 deg. Each fin stock 3 is carried 
in an outer bearing 4 and an inner bearing 5, and inboard 
of the latter carries an arm keyed to it. A crosshead 8 
ties the fin stocks together. The outer bearing 4 slides 
fin guides inside the fin boxes 10. The crosshead ig 
connected to the rod of a piston working in the cylinder 
12, and is fitted with slippers to engage the guides 13. 
A lever is keyed to the tilting shaft 15 and engages a 
hydraulic ram 17. Another lever is keyed on the tilting 
shaft 15 by sliding feathers and is cross coupled by a 
link to the arms which are keyed to the fin stocks 3, 
Clutch jaws on the levers engage when the fins are in 
the fully extended position. The fins are housed by 
hydraulic pressure in the cylinder 12, the crosshead 8 
being pushed inboard and carrying the two fins with it 
asaunit. When the first lever is tilted by the hydraulic 
ram 17, this tilt is transmitted by the second lever 
and thelink to the arms on the finstocks. Thestabilising 
of the ship by the fins is under the control of a gyro 
system which responds to the roll velocity and the heeling 
angle of the ship. (Sealed.) 
TEXTILE MACHINERY. 

573,796. Electric Stop Motion. I. L. Berridge and 
Company, Limited, of Leicester, and L. H. Colton, of 
Leicester. (3 Figs.) December 9, 1943.—The stop 
motion is of the type which becomes operative to stop 
the machine if the thread becomes slack. In certain types 
of textile machines, such as warp knitting machines, there 
is a phase in the knitting process in which the threads 
invariably become slack, and the invention is designed to 
guard against false operation during these phases. A 
horizontal tube 1 is located in the machine between a 
light source and a photo-electric cell. The upper part 
of the tube is cut in a series of slots, and a series of discs 4 
is pivoted about a horizontal axis on one side of the tube. 
The discs are formed with a hook 6 engaging a thread 7 


LLL 
which is being drawn from a beam to be worked in the 





machine. When the threads are under normal tension 
they support the pivoted discs above the light beam. 
In the event of failure of any one thread, its associated 
disc will fall and interrupt the light through the tube. 
Relays then operate a stop-motion brake or cut-out. The 
threads, near where they support the discs, are guided 
through sleys 8. In order that the stop motion should 
be rendered inoperative at the phases during which the 
tension on the threads is reduced below a certain mini- 
mum, the discs 4 are prevented from dropping by the 
engagement with their tails 12 of a stop bar 13 which is 
moved mechanically to its operative position by a cam 
on the main camshaft of the machine. (Sealed.) 
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THE KENTUCKY DAM ON 
THE TENNESSEE RIVER. 
By Harry WIierseMa.* 

(Concluded from page 388.) 

Generators and Electrical Equipment.—The tur- 
pines described in the previous section of this article 
drive alternators of 35,000 kVA capacity at 0-9 

wer factor and a temperature rise of 60 deg. C. ; 
they generate three-phase, 60-cycle current at 
13,800 volts. The machines, which were built by the 
General Electric Company, are capable of a con- 
tinuous output of 40,250 kVA, at the rated power 
factor and voltage, with a temperature rise of 
90 deg. C. These two ratings correspond with the 
turbine outputs at normal and maximum heads. 
When operating as synchronous condensers, the 
output of each generator is 19,200 kVA, and when 
charging a transmission line, 28,000 kVA. Each 
generator is designed to meet the mechanical charac- 





Earthing equipment for each unit consists of an 
oil circuit breaker diseonnecting switch and 0-75 
ohm current-limiting reactor. This equipment is 
enclosed in a steel housing with Transite barriers. 
The main-generator leads consist of two four-seg- 
ment, compact strand, shielded cables per phase. All 
six cables for the three phases of one unit are 
enclosed in a steel pipe, 8§ in. in diameter, filled with 
oil under a continuous pressure of 200 Ib. per square 
inch; these circuits vary from 725 to 910 ft. in 
length. A small pumping plant is provided with 
the necessary relief valves to limit the flow of oil at 
the stop joints. This “ Oil-o-matic” installation 
was selected to reduce the copper requirements and 
the area of the space occupied. 

The main control system consists of a control 
benchboard, instrument board, relay board, recorder 
board, direct-current board, and the operator’s desk 
in the centre of the control room. The recorder 
board contains the automatic low-frequency control 
equipment and recording instruments for station and 





transformers with a rating of 45,000 kVA, self- 
cooled, and 60,000-kVA forced-air cooled, with 
ratios of 13-2 to 66 and 132-161 kV. This bank 
transforms the output from one generating unit to 
the 66-kV and 154-kV systems. Forced-air cooling 
is provided to increase the capacity of this bank to 
carry temporarily the output of two generating 
units, and generator No. 4 will be connected to this 
bank until the fifth tor is installed. The 
second transformer consists of three two-wind- 
ing, single-phase transformers with a rating of 63,000 
kVA, self-cooled, 84,000 kVA forced-air cooled, 
and ratios of 13-2 to 132-161 kV. This second bank 
carries the outputs of generators 2 and 3, and a 
similar bank will be provided later to carry the load 
of generators 4 and 5. The main "bus bars are of 
standard galvanised pipe, with the joints welded 
and zinc-sprayed. Transmission-line earth wires 
are clamped to the top of the steel structures and 
connected to the station earth system. 
Embankments.—The west embankment, 5,900 ft. 





Fig. 21. 


teristics of 72,000,000 Ib.-ft.2 flywheel effect, a 
runaway speed of 220 r.p.m., and a thrust of 
2,050,000 Ib. A view inside the power house, show- 
ing two of the machines completed and a third being 
erected, is reproduced in Fig. 21, on this page. 

Both the main and pilot exciters are mounted 
above the rotor, the main exciter being rated at 
240 kW, at 40 deg. C. temperature rise, and 250 
volts, and the pilot exciter at 15 kW at 250 volts. 
The thrust bearing is of the Kingsbury type, and 
both the thrust bearing and the roller guide bearing 
are located below the rotor in a common housing. 
The upper guide bearing is located above the rotor. 
The rotor and stator are enclosed in a common 
housing, the rotor action circulating the air out 
from the stator, through the coolers, and back 
through the top and bottom of the rotor. Piping 
and nozzles are provided inside the housing for 
fire protection. The shaft is in two pieces, consisting 
of an upper section of the standard diameter re- 
quired by the unit, and the lower section, forming the 
upper cover of the turbine-blade operating cylinder, 
of special design with coupling flanges 89 in. in 
diameter. 

* Assistant to the Chief Engineer, Tennessee Valley 
Authority. 
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tie-line loads, station frequency, high-tension vol- 
tages, and generator and transformer temperatures. 
The direct-current board controls the 250-volt 
station storage battery, direct-current feeders, and 
115-volt, 60-cycle preferred service controls. Station 
service is supplied by two 1,250-kVA, 480-volt, 
three-phase transformer banks, one connected to the 
generator leads of Unit 1 and the other to Unit 2. 
An emergency petrol-engine generator set is pro- 
vided to supply the power lines for gate operation 
and other services in case of a breakdown of all 
generating and transmission facilities. 

The switchyard is located on.an island, shown on 
the general lay-out drawing, Fig. 7, on page 339, 
ante, and formed by the lock and the, main river 
channel downstream from the power-house. It is 
designed for 66-kV and 154-kV operation. The 
switchyard structures are built cf galvanised steel, 
with take-off towers for transformers and line con- 
nections at the centre. The connections branch off 
through disconnecting switches and breakers to *bus- 
bars mounted on separate supports on each side of 
the main structure. Three transformer banks are 
being installed initially, with provision for a fourth 
to serve the fourth and fifth generators. The first 
bank consists of three three-winding, single-phase 





ALTERNATOR FLOOR. 


in length and from 60 ft. to 70 ft. in height, com- 
prises a very important element of the structure and 
was constructed simultaneously with the river sec- 
tions. In order to provide a cut-off under this 
embankment, interlocking steel sheet piling was 
driven from the ground surface, at approximately 
elevation 325, to the rock at approximately elevation 
235, a depth of nearly 100 ft., forming a steel sheet 
piling cut-off for a distance of 1,500 ft. back from the 
spillway. The same type of cut-off was also employed 
for the full length of the embankment between the 
power station and the lock. The rock under the em- 
bankment was grouted from the surface of the natural 
overburden to pfovide an adequate cut-off. The 
embankment was built from adjacent borrow pits, 
with an impervious core, built to a 14:1 slope on 
the downstream side and a 2:1 slope on the 
upstream side, with a crown width of 30 ft. The 
top of the embankment was built to elevation 388, 
providing a freeboard of 13 ft. above the top of the 
gates and about 10ft. above any expected high water. 
The core was rolled in shallow layers with sheeps foot 
rollers and was formed with a 1:4 slope on the 
upstream side and 1:3 and 1:2 slopes on the 
downstream side. Two-feet of riprap, on a gravel 
blanket 2-ft. thick, was placed on the downstream 
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Fig.23. DEVELOPED ELEVATION 


slope, 3 ft. of riprap on the upstream slope, and a 
2-ft. layer of gravel over the crown. 

Construction.—The construction of the dam was 
carried out in three stages. Stage 1-A included 
the construction of the lock only, which was done 
inside a cofferdam of conventional type built, for 
the most part, on comparatively high ground. 
The second stage, 1-B, included construction of the 
power-house and a portion of the spillway, which 
was built inside a cellular type cofferdam extending 
nearly halfway across the river. The third stage 
included the balance of the river crossing, consisting 
of the remainder of the spillway section and the 
west abutment, built inside the stage 2 cellular 
cofferdam which was exactly similar to 1-A. In 
addition, the fill across the flood plain on the left 
bank of the river comprised a considerable portion 
of the total structure. 

The construction of the stage 1-B cofferdam was 
an outstanding project. This cofferdam enclosed 
an area of approximately 40 acres, consisting of 
earth embankments across the flood plain and 
steel sheet-pile cells in the river section. The cells 
for the upper and lower arms were circular in section 
while those in the river arm were of the clover-leaf 
section, two of them being common also to the 

e 2 cofferdam. On account of the extreme 
depth to. rock and the necessity for keeping the 
cofferdam above anticipated flood stages, the height 

ithese ¢ells totalled approximately 100 ft., which 
is almost unprecedented in cofferdam design, 
although cofferdams nearly as high were built at the 
Grand Coulee Dam. The elevation chosen for the 





top of the cofferdam reduced the chance of overtop- 
ping to about once in every 3-6 years. 

A plan of the 1-B cofferdam is reproduced in 
Fig. 22, on this page, a developed elevation of the 
stéel-sheet pile cells being given in Fig. 23. Stage 2 
cellular cofferdam is indicated in Fig. 22 by dotted 
lines; it will be clear from this figure that the 
clover-leaf section cells Nos. C-4 and C-11 were in- 
cluded in both the stage 1-B and the stage 2 coffer- 
dams. Stage 1-A cofferdam, which covered the 
first period of construction during which the lock 
was built, lay to the left of the earth embankment 
shown on the left-hand side of Fig. 22. This em- 
bankment formed the part of stage 1-B cofferdam 
which enclosed the flood plain. It was reinforced by 
steel sheet piling, to form cut-offs at the ends 
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where it made connection with the circular cells. 
The top of the embankment was at elevation 340. 
The complete concrete structure, including the whole 
of the spillway, is shown in Fig. 22, but it will be 
understood that the portion lying inside stage 1-B 
cofferdam was constructed first, and that during 
this period of the work the right-hand side (west) 
part of the river channel was open and unobstructed. 
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((s738.F.) “ncihieramec’ 
This will be clear from Fig. 31, on page 444, which 
shows the power house and the east end of the 
spillway completed and the cofferdams of stage 1-B 
in course of removal. 

For the interlocking steel sheet piling composing 
tho cells a special section was used with a }-in. web, 
having a guaranteed interlocking strength of 
16,000 lb. per lineal inch and a minimum tensile 
strength of 70,000 Ib, per squareinch. These pilings 
were driven through an overburden of about 50 ft. 
to form the circular cells having a diameter of 
58-89 ft., spaced 70-5 ft. on centres. The clover- 
leaf clusters were formed of four circula: cells of 
the same diameter. Each circular cell required 
190 standard piles and four 30 deg. Y’s for connecting 
the short radius section to the large cells. The 
connecting arcs each required 23 standard piles. 
The cells were filled with sand and gravel dredged 
from the river by a cutter-head suction dredger. 
Inside the cofferdam, berms were” constructed 
behind the cells with a slope of 3 to 1 and a 24-ft. 
minimum crest width. For the clover-leaf cells a 
similar, berm was used with a top width of 15 ft. 
A section through one of the circular cells, showing 
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the earth berm, is shown in Fig. 24, a similar section 
for a clover-leaf cell being given in Fig. 25, opposite. 
The sheet piling was driven from trestles by revolv- 
ing cranes. Floating equipment was used to drive 
the timber bents for the trestles and also to assist 
in driving the sheet piling. Circular steel templates 
were used for holding the piling in place during 
driving. A total of 19,500 gross tons of steel sheet 
piling was used in the erection of the 1-B cofferdam 
structure, which was completed in about 14 months. 

During the construction of the cofferdam, the 
foundation beneath the cells was treated by estab- 
lishing a grout cut-off curtain. Provisions were 
made for draining and for flooding the cofferdam 
in case of an emergency. It was pumped out by 
four 14-in. vertical electric centrifugal pumps, each 
with a capacity of 2,000 gallons per minute at an 
80-ft. head, and two 150 h.p. horizontal pumps. 
The pumping out required 24 days. Fig. 32, on 
page 444, shows the stage 1-B cofferdam under 
construction, the upstream and downstream arms 
being nearly completed and the. river arm being 
driven. As can be seen, the cofferdam enclosed a 
section of the railroad bridge, including two of the 
main river piers. The position of the railroad 
diversion and bridge is indicated in Fig. 22. 

Foundation Treatment.—The foundation rock at 
the Kentucky site being so full of cavities and 
stratification, it was very important that it should 
be treated to a point where it provided a safe 
foundation for the structure. Two main methods 
of treatment were involved: first, the provision 
for a cut*off beneath the structure to eliminate 
seepage; and second, consolidation of the rock 
to carry the bearing loads. A description of such 
treatment under the navigation lock may be given, 
although the same kind of treatment was carried 
out throughout tlie entire structure. Of the two 
methods, the consolidation was by far the less 
important since practically all cavities were vertical 
channels of.solution, and low-pressure grouting was 
all that was necessary to secure sufficient strength 
to prevent settlement of the structure. This con- 
solidation was effected by drilling jackhammer or 
wagon-drill holes in the joints and grouting these 
holes under low pressure. The holes were, in 
general, at 20-ft. centres each way, and were 
carried down a depth of about 20 ft. into sound 
rock. Grouting was completed immediately after 
drilling the holes, using a pressure of about 20 Ib. to 
30 Ib. per sqnare inch. 

To provide a tight cut-off under the lock, high- 





and low-pressure grouting was used to form an 
impervious curtain extending longitudinally along 
each wall of the structure and across both the 
upper and lower mitre sills. The high- and low- 
pressure grout holes were ,drilled alternately on 
10-ft. centres, and in most cases on a 20-deg. angle 
with the vertical in order to intercept as many other 
solution channels as possible. Low-pressure holes 
were drilled 40 ft. deep and the high-pressure holes 
80 ft. deep, and when sound rock was not found at 
these depths, the holes were extended farther until 
a good core was obtained. The low-pressure holes 
were grouted first, simultaneously with the low- 
pressure rock consolidation work. The high- 
pressure holes were grouted in two stages: in the 
first stage, to a point approximately 3 ft. above the 
elevation of the bottom of the low-pressure holes, 
using @ pressure of some 60 Ib. 'to 80 Ib. per square 
inch; in the second stage, the upper portions of 
the holes were grouted at a maximum of 
30 Ib. per square inch. In providing this grout 
cut-off, where solution channels were encountered 
which were too large to be closed with the grouting, 
a 36-in. core hole was drilled down through the 
channel to solid rock. All clay-'was rem ved along 
the line of the cut-off, and the hole and cavity 
were then back-filled with concrete. Where the 
solution channel was so large that even the 36-in. 
hole was insufficient to provide a cut-off, the hole 
itself was excavated as far down as possible and 
then back-filled with concrete. 

Despite the extensive exploratory drilling which 
had been performed, several large solution channels 
were unexpectedly encountered which presented a 
very serious problem. The of these was 
located at the junction of the earth dam and the 
river wall of the lock just downstream from the 
lower lock gate. This channel extended under the 
river, across the dam at an angle of about 45 deg. 
to the axis. So far as is known, this channel 
is the largest solution cavity ever found and treated . 
as part of the site of any dam. It lay completely 
below the water-table, with a width of from 70 ft. 
to 100 ft. at the top (about elevation 290), de- 
creasing in width down to elevation 70; a distance 
of about 220 ft. This channel was known to extend 
for more than 1,000 ft., and it was probably longer. 
In order to make a satisfactory cut-off in this 
channel it was decided to build a concrete wall 
across it by drilling a series of 36-in. and 48-in. 
diameter holes in a circular arc. These vertical 
shafts were used for excavating small chambers 
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which were successively filled with concrete, thus 


creating an arch dam underground with the convex | i 


of the five sections of this concrete slab with rein- 
forcement in place prior to pouring the concrete. 


by one year, requiring closure by January 1, 

it was realised that the schedule 
would be extremely difficult to meet, all construction 
was expedited immediately in an attempt to come 
as close to this date as possible. First work on 
access roads and construction plant layout was 
started on July 1, 1938. Excavation for the lock in 
stage 1-A cofferdam was begun July 11, 1939, 
and continued through 1940, until virtual completion 
in March, 1941. Concurrently, the construction of 
the river cofferdam, stage 1-B, was begun in 
October, 1939, was closed by November 17, 1940, 
and unwatered in January, 1941. Concreting of 
the power-house in this cofferdam began in July, 
1941, and was finished by April, 1942. This 
cofferdam was allowed to flood in May, 1942, and 
work on No. 2—the final river cofferdam—started 
in July. 

Up to this time, although some difficulty had 
been experienced from high water, neither of the 
cofferdams had been overtopped. However, when 
the last cofferdam was nearing completion, in 
December, 1941, rising water involved its flooding. 
Unwatering started again in January, but another 
flood made this impossible until February 19. 
Again, on March 20, rising river stages flooded 
out this cofferdam, and it was not until April 13 
that excavation could be resumed. Concreting of 
the spillway section of this cofferdam started in 
August, 1943. Before the concreting could be 
finished, however, a third flood, in March, 1944, 
necessitated i the cofferdam again on 
March 30, and it was overtopped on April 2. Un- 
watering began once more on April 12; concreting 
was resumed May 1 and completed in August. The 
actual closure of the dam was made on August 30. 
The first unit went into operation on September 14, 
and the second in November, 1944. 

The construction quantities involved in this 
project are of interest. The total amount of 
concrete in the dam came to 1,300,000 cubic yards, 
the rock excavation to about 600,000 cubie yards, 
and earth excavation to somewhat over 6,000,000 
cubic yards ; 3,800,000 cubic yards of earth-fill were 
placed in the earth embankments, and over 1,000,000 
bags of cement were used in the foundation grouting 
programme. A view of the completed river down- 
stream section of the dam is given in Fig. 29, on 
page 444, and a corresponding view of the upstream 
side in Fig. 30 on the same page. This latter view 
shows the reservoir partially filled. 

Reservoir,—Of the 115,000,000 dols. cost of the 
Kentucky project, more than half, or about 
60,000,000 dols., was involved in the purchase of 
land and rights and the adjustment of t ion 
and other facilicies in the reservoir. Of this, about 
10,000,000 dols. was for land and the remainder for 
construction work. Fig. 27, on page 435, is a map 
of the reservoir showing the extent and location of 
the highways and railroads involved. Relocation 
involved raising, moving, or protecting about 





it will be held for a few weeks so as to kill vegetation 
in the interest of malaria control. After May 15, 
it will be gradually lowered, so as to strand drift 
and mosquito larve, until it reaches elevation 354 
by about October 1. Between October 1 and 
January 1 it will operate between 354 and 359, 
depending on stream flow, and can be drawn down 
to 346 in advance of anticipated floods. Temporary 
deviations from these rules in the interest of regulat- 
ing small floods, can be made, providing that during 
the malaria control season (June 1 to October 1), 
the normal level will be restored within 10 days. 
This allows the storage volume of 1,000,000 acre-ft. 
for the control of summer floods. 

Tt has been estimated that the flood-control 
storage in this reservoir alone will reduce floods 
on the lower Ohio and Mississippi Rivers by as 
much as 2 ft., and the benefit of such reduction in 
flood peaks on these two rivers has been estimated 
at 125,000,000 dols., which is in excess of the cost 
of the entire project, The immediate benefit during 
the war emergency was the addition of 96,000 kW 
of electrical capacity to the Tennessee Valley 
Authority system and the addition of practically 
the same amount of continuous power. An indica- 
tion of the practical benefit through the reduction 
in electric-power rates in the area is provided by 
the fact that, immediately after the first unit was 
put on the line, four co-operative distribution 
systems in six adjacent counties reduced their power 
rates 20 per cent. to 30 per cent. With the installa- 
tion of the fourth unit and the ultimate addition of 
a fifth unit, the contribution to the power output 
of the Tennessee Valley Authority system will be 
even further increased. 

It is as part of the Tennessee Valley Authority 
integrated system of multiple-purpose dams and 
reservoirs that Kentucky finds its greatest interest. 
This programme has attracted visitors from all 
over the world, who have come to study the engi- 
neering and construction programme as well as 
the experiment in decentralised federal control of 
the development of a watershed. Recently, engi- 
neers from the State Rivers and Water Supply 
Commission of Victoria, Australia, spent some time 
with the Tennessee Valley Authority studying the 
dams for information in connection with the proposed 
development of the Murray River; and many 
engineers from the Ontario Hydro-Electric Commis- 
sion have visited and studied the system. Some of 
the construction equipment from the Kentucky 
Dam, and others, is being transferred to India for 
the construction of dams there in the 





280 miles of highways and 110 miles of rural roads, 


post-war period, and one of the Authority’s planning 
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engineers has been appointed as Hydro-Electric 
Member on the Central Technical Power Board of 
India and is now serving. Perhaps the greateg, 
number. of visiting engineers from any one coun 

has come from China, where development of the 
Yangtze and Hwang Ho Rivers is being proposed, 


‘| There is no doubt that the Kentucky Dam, wit, 


others on the system, as part of the experiment jp, 
the development of the total resources of a water. 
shed, will exert an influence on the future dey 
ment of river valleys not only in the United States 
but also all over the world during future years, 
The Kentucky project, as is true of all the other 
14 Tennessee Valley Authority projects completed 
since Wheeler Dam, was planned, designed, ang 
constructed entirely by the Authority’s own staff 
of engineers and construction personnel working 
under the general supervision of the chief engineer, 
For the first period of investigation and planning 
this office was held by Dr. Arthur E. Morgan. The 
late Col. T. B. Parker was chief engineer during the 
major construction period, May, 1938, to June, 
1943, when he was succeeded by Mr. C. E. Blee, 
the present chief engineer. The original idea of 
this experiment in regional development was the 
conception of the late President Franklin D, 
Roosevelt and remained one of his favourite pro. 
jects. Of all his original experiments in social 
legislation it has proved one of the most successful, 
and it is this success that led him to advocate the 


.| extension of the valley authority idea to other 


river systems, such as the Missouri and Arkansas, 
islation to create such additional valley authori- 
ties is now pending before Congress. 





LITERATURE. 


The Machining of Steel Simply Explained. By Dr. 
F. C. Lea, O.B.E., M.Inst.0.E., M.I.Mech.E., and 
Eric N. Smmons. Blackie and. Son, Limited, 66, 
Chandos-place, London, W.C.2. [Price 8s. 6d. net.) 

Tue class of reader for which this book is intended 
is indicated to some extent by its title and confirmed 
by the introduction, which refers to “men and 
women thrust willy-nilly into elangorous, 
throbbing machine shops.” The average member 
of this directed fraternity is not, however, likely 
to extend his or her interest in machining opera- 
tions much beyond the particular repetition job 
which he, or she, is set to perform. Later, the 
introduction states that the authors have endea- 
voured throughout “to meet the requirements of 
both the practising machinist and the student.” 
These are much more promising classes to cater for, 
and both are likely to find much of interest and 
instruction in the work. The fact that the first 
chapter opens with a description of the lathe as a 
tool in which “the part to be machined is first 
caused to revolve”’ suggests that the book is also 
intended for complete beginners, though such 
individuals are likely to be out of their depth 
about page 9; it is a fair generalisation, however, 
that no book which finds it nedéessary to describe 
a lathe is likely to be of much value to the prac- 
tising machinist. Fortunately, by choice or neces- 
sity, the requirements of the completely ignorant 
have not been permitted to control either the 
matter or manner of the book, which is much more 
useful than its own introduction would suggest. 

It is divided in four main sections of which the 
first is not altogether satisfactory ; the fault, per- 
haps, of the subject rather than of the authors. 
To describe the construction and methods of use of 
all the main types of machine tool, other than 
grinders, in 76 pages, inevitably involves sacrifice 
of something, but it is not certain that the victims 
have always been chosen with the best discretion. 
It is stated that the lathe is “ probably the common- 
est machine tool” and “is adaptable to a wider 
range of operations than any other.” These 
opinions are not likely to be controverted, but 
in view of them some lack of balance seems to 
be shown in devoting 12} pages to the lathe, dis- 
missing turret and capstan lathes in seven lines, 
and giving 16} pages to sawing machines. The 
machine-tool descriptions are excellently illustrated. 
The second section of the book, entitled ‘‘ The 





Principles,” is concerned with speeds and feeds ; 
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ts; heat-treatment of biden tools; jigs and 
gouges. The 'third’section deals with ** The Tools,” 
and the fourth’ with “Operations.” The whole of 
the matter contained in the chapters making up 
these sections will be of direct practical value to 
any machinist who takes an interest in his work. 
The com plicated relations existing between the type | « 
of stee! being machined, the form and material of | 
the tools, the type of operation, the and |’ 
feeds, and sigs factors, are dealt with admirably. 
Although the average machinist may have little 

| control over many of the conditions 
affecting the work he is engaged on, the detailed | ° 


analysis here presented will enable him to avoid | P' 


wasteful activities and give him an understanding 
of the basic principles of the operations with which 
he is concerned. Particular reference may be made 
to the full treatment accorded to the material, 
tooth-form and other aspects of hacksaw blades, 
pand saws and circular saws. This is a matter 
which might normally be expected to be treated 
rather casually in an elementary book, but in this 
case the infformation given is likely to be of service 
toa wide circle. Its extent may explain the space 
given to the description of sawing machines, as 
mentioned above, and also to broaching machines 
and broaches. 





le Plan de Fabrication <Aéronautique. By M.-P. 
Guisert. Dunod, 92, Rue SHonaparte, Paris, 6. 
(Price, 255 fr.) 

TxoucH the mass production of aircraft in France 
had no opportunity to expand to the extent of the 
corresponding industries in Britain and the United 
States, it did develop considerably in the early 
months of the war, and this book, based on the 
available records of the industry, shows that | ‘ 
planning, and the special features which charac- 
terise planning for aircraft production, were studied 
as keenly in France as elsewhere. The author 
describes a method of analysing the production 
which is readily applicable to practical needs, and 
does so in sufficient detail to be useful to the pro- 
duction engineer. It is stated that the method has 
been proved in practice by one of the French 
aircraft factories, with sufficient success to indicate 
the possibility of reasonable extrapolations from the 
graphical a and data. These graphs are well 
arranged and and show clearly how 
planning is related to available means of produc- 
tion; the accuracy of the method in this respect 
has been tested by comparison with actual pro- 
duction figures published elsewhere. 

It may be noted, however, that the author 
touches only lightly on the economic use of special 
tools and fixtures; partly, as he explains, because 
he has not the information needed to treat this 
subject thoroughly, but partly also because such 
considerations depend so much upon the output 
envisaged, whereas he is examining rather the 
general case. The planning engineer is left, there- 
fore, to organise such special tooling in the light 
of his own working conditions. Presumably, too, 
this approach was influenced to some extent by 
the fact that the first five chapters of the book 
were written in 1940, and the remainder not until 
1944. The author recognises that a good pro- 
duction plan must take into account all available 
data which can affect the smooth operation of a 


‘factory, but must be sufficiently simple to be 


readily operated by the works management and the 
office staff while embodying all the detail necessary 
for effective control. At the same time, it must 
not become so hide-bound that it cannot be ad- 
justed to make due allowance for new factors which 
might influence efficiency. It is a little doubtful, 
perhaps, whether experienced planners of aircraft 
factories in this country or the United States will 
find much in the book that is novel in principle, 
but the method is not restricted to aircraft work 
and may be studied usefully in connection with a 
variety of other manufactures in which assembly is 
an important feature of production. A different 
point of view can often prove unexpectedly illu- 
minating, and to this extent it may be said that 
Mr. Guibert has made a useful addition to the 
literature of production engineering, although some 
of his conclusions must seem very obvious to those 
experienced in his subject. 
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THE. REPAIR AND UPKEEP OF 
H.M. SHIPS IN WAR.* 
By G. A. Basserr, C.B., B.C.N.O. 
(Concluded from page 416.) 

Special Arrangements for Assault Force Vessels,— 
oe the North Africa landings in late 1942, the amount 
ial preparatory work required from shipyards 
United Kingdom on H.M. ships and craft was 
pet great. While a large amount of minor repair work 
was carried out in the Mediterranean some nine ships 
were brought to the United Kingdom for permanent 
repairs, and a steady increase in the flow of all types 
of landing craft into repair ports in this country took 
lace. Special bases, largely employing civilian labour, 
were set up in the Clyde and o areas, to deal with 
the maintenance and repairs to minor landing craft 
and the maintenance of major landing craft. Prior 
to the Sicily landing in July, 1943, a large number of 
major landing craft were stiffened for the ocean passage 
from this country, and many modifications to arma- 
ment and equipment, which were found necessary by 

experience in the earlier were i 
Although an increasing amount of repair work was 
carried out in the Mediterranean the numbers of ships 
and craft being returned from operations in this theatre 
continued to increase, and towards the end of 1943 
the strain of the repair resources became greater with 
the increase of preparations for the invasion of the 
Continent. It paar ig sharrosage to institute ‘“ follow- 


on ”’ programmes for landing shipe and aft in practi 
cally every very reiting pot e number of ——— 
in hand reac cece pa chen of approximately 300, 


which was about a F oveeres number which could 

be dealt with having tothe volume 

of ree important work also heed, ape of 

landing ships in hand also started to increase owing 

to the arrival in this country of tank-landing ships 

(L.8.T. (2) ) from the ‘United States and from service 
in the Mediterranean. 

About the middle of 1942, i.e., two years before 

‘ D-day”, consideration was given to the question of 


provide’ for the repair of e numbers of 
craft to be used in effecting an a! landing in Western 
Europe. The docks in the southern dockyards, in the 


Thames, and at Southampton and Falmouth, were 
needed for the ships concerned, and it was evident 


that landing craft would have to be dealt with by |@ 


hauling-up slips, tidal grids, etc. In 1942 there were 
about 220 hauling-up slips in Great Britain and 
Northern Ireland, of which approximately 120 were 
situated between Milford Haven and Lowestoft. They 
were of v: capacities, from small boat slips to 
pa, ay uling up a vessel of 1,000 tons. y 
led to serve ship-form vessels and yachts, 

pa on ogee suitable for the comparatively broad 
flat-bottomed major landing craft which require wide 


cradles. 

Designs were prepared for tidal grids and hauling-up 
slips, both end-on and broadside, for major 
craft (L.C.1., L.C.T., L.C.G., etc.) up to about 500 tons, 
and for minor landing craft (up to L.C.M.) of about 
20 tons. Surveys were conducted on the south coast 
and suitable sites selected. Winches and cradles, etc., 
were ordered. As a result of two years’ sustained 
effort, seven existing slips were converted, and 4] new 
end-on slips, nine new a. | and 27 tidal 
grids were built for major landing craft. Seventeen 
existing slips were converted, and 55 new slips and 
nine grids were built for minor landing craft. 

Provision was thus made to accommodate 165 major 
and minor landing craft at one time. All these facilities 


“ ” Medi 
were available by D-day” (June 6, 1944), Spook known, but it is necessary to point out that east of 


that three major had not undergone 
Gothen wat ante athens Gh ae tae-eneome 
workshops, stores, washing, sanitation, and canteen 
facilities, air-raid shelters, etc. 2 re compressors and 
pneumatic tools, we sete, cleo trical material and 
fittings, and stores, including o and acetylene. 
The repair labour for these additional slips and gri 
was provided from local repair firms, augmen' by | was 
about 350 iron workers from northern The 
Royal Dock provided the necessary staff to 
it, *¥ cee iple, that damaged 
t was decided, as a princi 
ships and craft which could make the were to 
feturn from the landing beaches to the nited Kingdom 
for repairs. To patch craft for return to the United 
Kingdom, « eight sectional floating docks (steel) of 475 
tons lift (from United States material) and six rein- 
forced-concrete floating docks of 400 tons lift, were 
provided. Special naval working parties were detailed 
to operate these facilities in conjunction with special 
landing craft fitted with workshop awe. The 
preparation of the invasion flotillas, with their attendant 
Tools tail Goivetidig S0Sah, Sill Sante laiastdis in ihe 
Royal Dockyards and commercial shipyards in the 
United Kingdom. The U.S. Navy established amphi- 


* Paper read before the Institution of Naval Archi- 
tects, London, on Wednesday, April 10, 1946. Abridged. 





bious bases at Cardiff, Falmouth, Plymouth, Teign- 
mouth, Dartmouth, Portland, yeep rn 
ey aytesbenby op an 
workshops and p 
work on U.S. m: oye , a8 well as 
et cs date oth by tee §. authorities, and so 
reduced the load on United repair capacity. 
The British forces employed in these landing opera- 

tions in western aos 208’ opus 700’ novel ahipl 

from battleships to et tpt and or 2,000 
jandting craft of various types. ce gained 
during exercises led to demands for man; saeky qubatpeations 
to landing craft to fit them for special duties in the 
assaults. Mony craft slop vere, damon) Geet 6 
cises and training. The percen’ y of 
ships and craft in assault forces on “ D-day ” was 97, 
a result which appeared beyond all of attainment 
di the period. In connection it 
may be of interest to note that,one of the 
employed in these operations was H.M.S. Warspite. 
See Sr an ean wae” Sexy 
the Salerno area in September, 1943 
repairs wore effected at Malta and Gibraltar Dock 
yards, and the ship was brought home for permanent: 
repairs. tira before the commencement of operation 
work required before the commencement of 
“ Overlord,” and Warspite was it out 
barding duties in her damaged ition, The “ae 
sustained further damage (by mine) in June, 1944, 
and after gael, pyeeiee fo Benge wes Sane Urey? 
out for bombardment duties 

ships and craft 


Before the load of repairs on 
in cross-channel tek prepared lantind 
‘ar Aaa had ‘ny 


a very large volume of work in 
and craft for operations in the 

undertaken. Because of the continuing pressure on the 
southern areas this work had to be undertaken largely 
at northern ports. To give some idea of the magnitude 
of the work on landing craft it is estimated that, in 
September, 1944, approximately 9,000 men were 
———- on about 250 major craft 

the United Kingdom. The work on craft destined 
for the Far East included fitting of awnings, cooling 
machinery, lagging and additional ventilation, in 
ee ed ae kone, Wee sane 


experi- 
ence had shown to be necessary. From J 1944, te 
A , 1945, 425 major landing craft had taken 

in repair yards and 284 had been completed 
and sailed from this country. 

The projected operations in the Far East also neces- 
sitated a large volume of work on ships of 
various types. Approximately 110 landing ships of ten” 
varioties had to be refitted, modified, specially equi 


or converted, in order to cope with the arduous duties 
and climatic conditions in the Far Eastern theatre. 
With the ships it was necessary to institute a “ follow- 
on” programme ; for instance, it was planned to deal 
with the 80 LS.T. (2) in five batches of 16. It is not 
possible to give a detailed picture of the magnitude of 
ships, some of which are 


larger conversion in a L.S.1. (L) would employ anything 
up to 600 men for several months. 

Provision of Repair Facilities Afloat in the Far Hast. 
—For a war in the Far East it had always been assumed 
that the main British fleet would be based on Si 
and that all docking and repair facilities in 
Kong and some not under the 


Malta and round the Indian Ocean and China seas there 
were only the dockyards of 
and Hong Kong, and a small storing yard 
repair facilities at Trincomalee. These were 
Heat waging wari the Far Bat,” Tes tre tet 
war in the Far East. It is true 
dockyard belonging to the Royal Indi 
Movyas Bombay, and in Australia and New Zealand 
there were certain facilities for repairs. All these, 
ye il le a a ean i 


"in view of the politial situation, efforte were made to 


iA 


ti 


increase the capacity of both Simgapore and 
Hong Kong, by 1941 the labour force at these dock- 
yards exceeded 4,000 and 3,000, ively. Singa- 
pore had a graving and a floating each capable of 
taking isting warships, and a smaller floating dock. 
There i repair facilities in the com- 
mercial shipyards, including a graving dock which could 


The loss of Hong Kong in December, 1941, and of 





Singapore in February, 1942, as well as the facilities 
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in the Dutch ae Indies, é.e., practically the whole of 
the capacity fi or repairs and docking oft © fleet, was a 
shattering blow. It was necessary to provide a substi- 
tute for the facilities lost as soon as possible, i in order to 
ensure the mounting of naval operations. To provide 
dockyards or shore ir bases in time was impractic- 
able. Itisa tedious process to set up repair 
bases on sh pore took 15 years—but as much 


ate ate en dae under the very difficult circum- Tepair yards. 


stances prevailing in those dark days. Repair facilities 
afloat had to be organised, and while ship-borne pnd 
facilities had obvious disadvantages, they had the 
sas of mobility, a very great asset in such a tg 
tre. 


When. war broke out, the Navy had one fleet 
perm rian toes Resource. Immediate action was taken 
ships, with accommodation ships for 
at tk Repair eg Pri neta boy A who were 


recruited from dockyards and yards 
the United _Kingdom to operate these sepeit allities 
of the repair ships and associated 
ea yg ogee ge Dh Mi gon ge gr cgi 
Table V. Although these ships were not all completed, 
it is interesting to note that Wayland served at Kilin- 
dini, Alexandria, Mediterranean 


TABLE V. ReEpam Sues 


Sha epvins of 3.B-B-2() 5 their io 
often arduous, but they ha 
A at extremely out-df-the- tay 
Coastal Porces.—Special arrangements had to be made 
for the upkeep and repair of the coastal forces craft 
distributed around the coast. These craft had been 
built mainly by yacht and boat-building firms, and the 
repairs were carried out by these and some of the smaller 
In all, some 90 separate yards were 
used in Gen Kingdom for this this work. These 
yards recruited personnel as necessary, includin; suit- 
able men for the installation and minor - ore 
engines, wireless, etc., and ho was often | BO 
increased by 200 per cent. depots were set up | @ 
gear, etc., and these greatly 


for the main engines, 
ea pale ae The Admir- 
and modified others to meet 


the special needs of these 
Tis miguheds ofthe eens put Serva the firms 
epson: a tvanh oraeery oh little, if 
oa ah ealaeen wor! certainly no know- 
eine the and electrical problems in- 
volved, can be hedged fie judged from the fact that, of a total of 


lar 
cep eky some excellent 


of 10 days or more duration. 

repaired a large number of service 

nitedoadin; eunitiary badbouk teat tand, tn eoahe enon, 

p nage. Ramee betwesn Se which had large slips avail- 
sak 23 trawlers, 72 

motor-boats, 6 motor minesweepers, 103 landing craft, 

viene Ap ee 

vessels. In addition, 

aa tes sinbil-el dat cea boats of 

all types. 





A tribute must be paid here to the officers and men 


AND ASSOCIATED VESSELS. 





Where Converted. 


| Completion Dat. Displacement. | eSB LD) 





Portsmouth Dockyard 
Portsmouth Dockyard 
Devonport Saree " 
Devonport eg ee on 
Portessosth 2 


S.R.R.(D) Accommodation Ships. 





Baltimore, U.S.A. (under Lend-Lease). 
Outstanding 


i 
.| August 15, 1942 


Juné, 1945 
.-| Jume 21, 1945 .. 
-| duly 24, 1945 .. 


-| April 14, 1945 .. 
Not completed 














Special Repair Ratings (Dockyard).—This branch of 
the naval service was created in June, 1942, to asrist 
in meeting the growing demands for manpower required 
for the repair and maintenance of the fleet abroad. It 
was-impossible to meet the requirements from civilian 
labour, as volunteers were insufficient to produce the 
numbers required, and there were no powers of directing 
men to serve abroad similar to those at home. As men 
beeame.due for conscription, by age or termination of 
deferment, those who were considered to have had 
sufficient experience in a trade or grade required in ship- 

ir work were conscripted, or as volunteers, 
as 8.R.R.s (D), this being the short title. The majority 
of the officers for the 8.R.R.s (D) scheme were volun- 
teers from the civilian officers and men of the Royal 
Dockyards. They wear uniform but are paid at 
civilian rates. 

The men were sent to the R.N. Barracks at Chatham 
and vetted by dockyard officers and, if necessary, given 
a trade test before being finally classified. Kitting-up 
and a five weeks’ disciplinary course followed, and they 
were then ready for draft. They wear the uniform of 
petty officer, leading. rate, etc., according to their 
classification. Every trade in the ship-repairing indus- 
try is Te ted. There are some 70 grades in all, 
ranging from riggers to electric wiremen, and the men 
are co-ordinated as far as possible to the equivalent 
grade of general service rating. The S.S.R.s(D) were the 
skilled nucleus of the Repair Party and they were to be 
assisted by ships’ staffs, and such local unskilled labour 
as could be used. 

Apart from being employed in repair bases or repair 
ships at their own a ioda: S.R.R.s (D) are in all respects 
treated as general service ratings. They are not and 
will not be employed in civil establishments to displace 
civilian workmen, and are treated as a self-contained 
body with their own officers and workshops. The 
present strength of the 8.R.R.s (D) organisation is just 
over-9,000 officers and men, but the inherent difficulties 
of working afloat per ae limit the extent and volume 
of work which can be undertaken by them. Large 
repairs therefore must be carried out at rear bases or 





in one of the dockyards. Thore is a great demand ‘for 


of these coastal craft who brought the ships to port on 
many occasions only with very goat difficulty. In 
one instance, M.L. 195 arrived at Grimsby in the early 
days of 1942 having been damaged by a mine. On 
arrival, in tow, her forecastle head was 10 ft. below 


partially plugged, 
refloated, and placed on one of the slips of Messrs. 
Doigs, where practically a new fore end was built on. 
The Director af Coastal Forces Material had a number 
of Repair Liaison Officers whose functions were similar 
to those of the R.L.O.s attached to the Director of 
Combined Operations Material, i.e., the organisation of 
supply of Admiralty fittings and stores to craft under 
repair, etc. 

General.—When the end of the German war was in 
sight the naval repair load on United Kingdom resources 
was almost at its peak. There were some 1,065,000 
tons of warships, including 500,000 tons of the larger 
ships, cruisers, and above, in hand or awaiting repairs 
in January, 1945. During December, 1944, over 90 
destroyers and escort vessels were in hand, as compared 
with an average of 75 during the previous six months. 
This included refits of ships due to join the Eastern 
Fleet, also landing ships and craft for special assault 
forces in the East. The large volume of merchant 
ships in hand in the United Kingdom for repairs at 
the end of 1944 caused considerable concern, and 
instructions were issued to curtail naval refits and 
repairs sO as to release men for merchant ship repairs. 
There has been a steady reduction in the load of naval 
repairs, and it is anticipated that by, say, mid-1946, 
all the major refits of H.M. ships ‘be dealt with in 
the Royal Dockyards, 





LONDON ASSOCIATION OF ENGINEERS.—The anniver- 
sary dinner of the London Association of Engineers is to 
be resumed and will be held at the Connaught Rooms, 
Great. Queen-street, London, W.C.2, at 6 p.m., on Friday, 
May 24. The chairman for the evening will be Mr. R. 
Mervyn Druce. 
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REACTION OF AN ALUMINIUM. 
MAGNESIUM ALLOY WITH Wa,’ 
VAPOUR AND HYDROGEN »* 
By R. Esoratt, B.A., and C. E. Ranstey, Php 
(Concluded from page 432.) 


The Effect of Corrosion Films on the True and Apparent 
Gas Content.—It is known that, the use of bad] cor. 
roded metal for remelting can result in a large en 
tion of gas by the melt, and it has also been s 
that, in welding, it may lead to the development of 

wos It has been found that any hydrogen pro. 
uring corrosion does not penetrate the metal t, 
any appreciate depth, but it was thought desirable ¢, 
whether any considerable amount of hy. 

is absorbed when t’:< metal i is heated in contact with 
corrosion film, such as d tre satamante 
Some experiments were therefore carried out on No, |g 
gauge sheet (original gas content 0-1 c.c. of hydrogen 
per 100 grammes) which had been stored in steam a 
85 deg. to 95 deg. C. for some weeks, and had a heavy 
corrosion film. This film was shown by X-ray diffrac. 
tion to consist Awa: J of a mixture of alumina mono. 
wen Al,O,-H,O (béhmite) and __ trihydrate 
A.04°3H,0 (B = gibbsite). The results are shown i, 

Table VI. 


TABLE VI.—Effect of Corrosion Film. 





Gas Obtained 
c.c. per 100 grammes. 


He. | CO. | o02 | Np 





2-35 | 0-7 2-0 | 0-06 


0-2 


(2) Skimmed in 
lathe. About 

0-001 (5) in. | 

removed from 





at 
. ©. 
for 2 hr., then 
surface skim- 
med and gas | 
extracted. | 
(4) Annealed in air) 600 deg. C. .. 
at 400 ©. | 
for 2 hr., then | 
med and as 
extracted. 


(3) 








| 
at 
| 
| 








* Corrected for normal surface gas. 
+ This result is high, because the depth of turning 
corrosion fissures. The 


was insufficient to remove 
skimming, as, for instance, in Saree, (3) and (4), was 
normally deeper than in this 


The large quantity of gas obtained in the first 
experiment consisted not only of hydrogen but also 
of water vapour and oxides of carbon, the latter being 
derived from traces of carbonate in the corrosion film. 
The hydrogen is not initially distributed throughout 
the specimen since removal of the extreme surface 
layer restores the gas content practically to normal. 
It is considered that all the hydrogen evolved at 
600 deg. C., and probably most of that evolved at 
400 deg. C., is formed on heating, by reaction between 
magnesium ions from the metal and water in the 
film. us, on heating, magnesium ions from the 
metal penetrate into the film, where they react with 
combined or absorbed water to form magnesium oxide 
and hydrogen ; residual water still remains in a thick 
film after continued heating in vacuo at 400 deg. C. 
A coherent film of magnesia, and possibly also of 
dehydrated alumina, only slightly permeable to mag- 
nesium ions, is built up on the surface of the metal, 
and after a time this reduces the reaction rate to an 
inappreciable value. On raising the temperature, 
| however, the mobility of the magnesium ions increases, 
and they can then penetrate deeper into the film, 
where further reaction occurs. 

According to this mechanism, the hydrogen evolved 
on heating a specimen with a hydrated film is essentially 
similar to the “ external hydrogen ” formed in exposure 
to water vapour. If this is the case, the quantities 
should be comparable. Ex in terms of the 
surface area, the hydro; gen ormed at 400 deg. ©. in 
the first experiment of Table VI is 3-8 x 10-* ¢.c. per 
square centimetre. Corresponding figures for “‘ exter- 
nal hydrogen” after exposure for 2 hours to water 
vapour at 400 deg. C. are 2-6 x 10-* ¢.c. per equare 
centimetre (first series) and 1-8 x wo? €.c, per square 





* Paper, entitled ‘‘The Reaction a an pe a 
Magnesium Alloy with Water Vapour, and the Absorption 
of Hydrogen,” presented at the annual general meeting 
of the Institute of Metals, in London, on Thursday, 





Mareh 14, 1946. Abridged. 
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centimetre (second series). 
of the corroded sheet may be greater than that of the 
turned specimens, the agreement is fairly good. It is 
not easily possible to distinguish by experiment between 
hydrogen formed during the extraction at 400 deg. C. 
and hydrogen which has entered the metal during 
the process of corrosion, since the diffusivity at 100 deg. 
C. or less is so small that any hydrogen entering the 
metal at these temperatures does not penetrate beyond 
the extreme surface layers and is therefore removed 
by turning off the s 1 s 

At 400 deg. C., however, diffusion is rapid, and there- 
fore gas entering at this temperature is not removed 
by skimming the surface. Since the third t 
in Table VI indicates that the gas concentration in the 
interior of the metal is still relatively small after heating 
for 2 hours at 400 deg. C., practically all of the large 
amount of gas extracted at 600 deg. C. in the first 
experiment must be formed during the extraction by a 
mechanism similar to that described above. ‘The fourth 
experiment shows that, even in air, the amount of 


the metal is not unduly 
compe with that entering dung” the 


— data given here on the solution 
and diffusion of hydrogen in the 7 per cent. magnesium 
alloy and on the reactions of the metal with water 
vapour, aseist in the interpretation of the blistering 
phenomena which occur in the beer and processing 
of this and similar alloys. Some of the results are also 
applicable to other aluminium-base alloys, and the 
effect of processes such as pickling, for example, can 
be reviewed more critically when the order of certain 
factors is known. The mechanism by which hydrogen 
is picked up in the melting of secondary metals is 
clearly indicated by the results on the Cogperins of 
corroded metal. Since the solid solubility of hydrogen 
in the 7 per cent. magnesium alloy is so small, even gas 
contents which appear reasonably low can give rise 
to very high pressures of molecular hydrogen at internal 
surfaces; for example, the cgulliaiens pressure of 
hydrogen resulting a concentration of 1-0 c.c. 
per 100 grammes in the metal is equal to about 400 
atmospheres at 500 deg. C., and presumably greater at 
lower temperatures. As it is not unusual to find 
contents of this order, particularly in rolled sheet, it 
will be necessary to examine whether this can, per se, 
result in blistering. 

The mechanism of blistering during heating at 
600 deg. C. now appears fairly clear. The effects 
observed on heating in air and other atmospheres 
can be simulated by heating in pure water vapour. 
This results in absorption of hydrogen which is released 
at suitable discontinuities in the interior of the metal, 
possibly, for example, liquid-solid interfaces, when 
the concentration of hydrogen in the metal has reached 
a sufficiently high value. The blisters observed in 
welded metal are presumably formed in the same way. 
The amount of hydrogen required to produce appreci- 
able blistering in metal heated above the solidus appears 
to be of the order of | c.c. per 100 grammes (equivalent 
to about 6 per cent. of voids at 600 deg. C. and atmo- 
spheric pressure); for instance, a piece of Duralumin 
sheet, appreciably blistering by overheating, had a 
hydrogen content of 1-0 c.c. per 100 grammes. It 
thus appears that in considering blistering above the 
solidus temperature, as in welding, the initial hydrogen 
content of the sheet is important. The steam-exposure 
experiments at 600 deg. C. indicate that very severe 
blistering is associated with a gas content of 6 to 7 c.c. 
per 100 grammes, 

At temperatures below the solidus it is doubtful if 
gas contents of the order of | c.c. per 100 grammes are 
significant, provided the material is comparatively 
sound. For instance, sound cast 7 per cent. magnesium 
alloy, of which the gas content had been raised to 0-7 to 
0-8 c.c. per 100 grammes by a long anneal in air, 
showed no blistering, and a microsection showed no 
internal porosity ; nor were blisters observed on sheet 
specimens of similar gas content. If, however, severe 
internal flaws are present, resulting in marked planes 
of weakness, it is possible that the high pressure of 
gaseous hydrogen developed there, with gas contents 
of this order, may be sufficient to cause blistering. 
In fact, blistering due to this cause has been reproduced 
experimentally with metal in which an oxide-free 
internal cavity had been deliberately formed. This 
was done by taking 7 per cent, magnesium wire and 
cold drawing it until internal eup and cone fracturing 
took place. The position and size of a typical flaw was 
noted from a radiograph, and the wire was then annealed 
in moist air for 24 hours, scratch-brushed and annealed 
for a further 24 hours. By this time the wire had 
developed a very pronounced bulge, and a second 
radiograph showed that the internal cavity had 
enlarged considerably. 

Another possible cause of blistering is the inclusion, 
for example, on working, of particles of hydrated oxide 
which, when heated, would give rise to local concen- 
trations of hydrogen in a way similar to the external 
corrosion films discussed below. However, it has not 
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been possible in the B.N.F.M.R.A. work to produce 
blistered sheet of which it could be said with certainty 
that it had not been heated above the solidus, and 
therefore any theories advanced on this point must 
be largely conjectural. It is apparent that, on heating 
metal which has a corrosion film containing water, 
substantial quantities of hydrogen are formed by a 
reaction between metal ions and water in the film. 
In this case, the film is known to be hydrated, but the 

i thin tarnish film on aluminium alloys is also 
believed to be capable of absorbing large quantities of 
water vapour from the atmosphere. It therefore seems 


bable that the normal “ surface gas” obtained on 
dogassing aluminium alloys, which inevitably have 
such a is formed in a similar way. 

, since water in the film appears to act in a 
manner somewhat similar to water vapour in the 
atmosphere, it is to ke that on heating a 
specimen with a severely ated film, some hydrogen 
would enter the metal. In fact, it has been shown 
above that by severe corrosion, followed by 
anneal at 400 . C. in airf the gas content of 

gauge sheet can be increased “7 


picked up during exposure to 

Mt 400 deg. C. was 1-1 x 10-* c.c. per square centimetre, 
which is equivalent to 0-7 c.c. per 100 grammes for 
No, 1 Heating such corroded material 
above the solidus would result in much increased 


purpose to postulate absorption of hydrogen by the 
metal in the cold; if, however, it does occur, the 
hydrogen cannot penetrate by normal diffusion beyond 
the extreme surface layers, owing to the small diffusi- 
vity at room temperature. 

It is also possible to discuss the effects of pickling in 
the light of these observations. It has been shown 
certain ae lower the fatigue strength 
of aluminium- alloys. In general, this effect is 
removed by immersing the specimen for a short period 
in boiling water after pickling, and also by turning off a 
very thin layer of the surface. In the work at the 
National Physical Laboratoryt it was found that the 
alloys yield additional hydrogen when extracted after 
the pickling treatment, but that abrasion of the surface 
after pickling eliminates the effect. 

There appear to be two possible explanations. In 
the first place, the effects may be due simply to etching 
of the surface. Thus the effect on fatigue resistance is 
due to stress concentration, owing to the presence of 
sharp etch pits, grain-boundary attack, or the like, and 
the increased apparent gas content is due to the 
increase in the true surface area and possibly to greater 
hydration of the invisible surface film. The ameliora- 
tive effect of boiling in water would then be due to 
further attack of a more general character, which would 
round off any sharp corners in the surface. Alterna- 
tively, hydrogen may actually be forced into the metal 
during pickling. The present diffusivity results indi- 
cate that if this is the case, the increased hydrogen 
content is confined to an extremely thin layer which 
would be removed by abrasion. Treatment in boiling 
water might allow the hydrogen to diffuse away into 
the metal, since the diffusivity is increased by a factor 
of 10*, so reducing the surface hydrogen content to a 
fraction of its original value. If, therefore, a very high 
h concentration in the surface layer led to 
brittleness, boiling in water would restore its ductility. 
There is no evidence to enable us to decide between these | 
explanations, both being consistent with the results of | 
the present work. 

Insufficient work has been done on the oxidation of 
the 7 per cent. magnesium alloy by water vapour at 
400 deg. C. to allow the mechanism to be established 
with any certainty. Some interesting facts, however, 
have emerged. A protective film is formed by the 
oxidation, which impedes further reaction, and the 
oxidation appears to conform to a parabolic law of the | 
well-known type, shown by systems in which the rate | 
of oxidation is controlled by the rate of diffusion of 
ions through the oxide film. The present case is rather 
more complicated, in that hydrogen is formed, of which 
a substantial fraction passes through the oxide film 
into the metal. The build-up of hydrogen in the metal 
must result in a considerable back pressure, which 
might be expected eventually to prevent further pas- 
sage of hydrogen through the film and to modify the 
progress of the reaction. This effect does not appear 
to become considerable at the concentrations attained 
in our experiments, namely, up to about 0-5 c.c. per 
100 grammes. 

As stated above, the oxide film, when freshly formed, 
is completely impermeable to hydrogen in the outgoing 
direction, but the permeability increases after pro- 





* Jl. Inst. Metals, vol. 46, page 216 (1931). 
+ See H. A. Sloman, ENGINEERING, vol. 160, pages 385, 





404, 419 (1945). 


longed heating in vacuo. It is thought that this treat- 
ment may cause a gradual increase in the magnesium 
content of the oxide film, and that this may alter the 
the electrical properties of the film or lead to the 
appearance of vacant lattice sites, so causing an 
increase in the permeability. Incidentally, the maxi- 
mum rate of hydrogen evolution in the degassing of 
oxidised imens is of the same order of magnitude 
as the oxidation rate in water vapour for the same film 
thickness. Thus, if T is the time of exposure to water 
vapour (in seconds), the final rate of formation of 
external hydrogen, calculated fromthe data of Fig. 7, 
page 431, ante, is 
0-9 x 10-* al 
Jt gunmen . per sq. cm. per sec., 


and the maximum rate of extraction in degassing at 


the same temperature is 
0-7 x 10-* 
i VT . 


eee cereegen nee eomeestethet thelantteied diiesion 
of hydrogen may be with the diffusion of mag- 
nesium ions through the film. It may, however, be 
purely fortuitous. 

Conclusions.—The diffusivity of hydrogen in the 
7 per cent. ium alloy has been measured over a 
range of temperature. The results can be expressed 


in the form : 
D = Dge=/?, 


bY | where D, = 340 sq. cm. per second and E = 24,600 


cal. per m. An approximate measurement 
of the solubility of hydrogen in the alloy at atmospheric 
ppotane Baw Coes aiede a6 S80 Cage. It was found to 
of the order of 0-05 ¢.c. per 100 grammes. The 
reaction of the alloy with water vapour in the tempera- 
ture range between the solidus and liquidus has been 
studied. The metal blisters and blackens characteris- 
tically, and a large quantity of h en is formed, 
some of which enters the metal. xposure of the 
specimen to hydrochloric-acid vapour had no effect, 
but pre-exposure to hydrofluoric-acid vapour inhibited 
the reaction. It is concluded that hydrofluoric acid 
uces an impermeable film on the liquid phase. 
water-vapour reaction at 400 deg. C. is less vigor- 
ous, since a protective film is formed. The amount of 
hydrogen absorbed by the specimen in this reaction 
would be about 0-7 c.c. per 100 grammes for No. 18 
gauge sheet after 2 hours. While this quantity would 
not cause blistering below the solidus in sound material, 
it would contribute to blistering if the metal were 
subsequently heated above the solidus, as, for example, 
in welding. The effects of annealing in damp air are 
essentially similar to those of annealing in water 
vapour. 

By extrapolating from the hydrogen-diffusivity mea- 
surements, the diffusivity of hydrogen in the 7 per cent. 
m ium alloy at room temperature is found to be 
about 2 x 10-'* sq. cm. per second. It follows that 
any pick-up of hydrogen through corrosion can only 

ect an extremely thin layer of metal, namely, not 
more than about 0-000,03 in. after one month at room 
temperature. Sheet with a corrosion film yields a 
considerable amount of hydrogen on heating in vacuo. 
The bulk of this gas is formed on heating by reaction 
between ions from the metal and water in the film. 
The amount released at 400 deg. C. is comparable with 
the amounts obtained in steam exposures at this tem- 
perature. It is suggested that the corrosion film acts 
in much the same way as water vapour in the atmo- 
sphere. Thus, it contributes to blistering if the metal 
is heated above the solidus. 

While surface reactions may contribute to blister 
formation below the solidus by increasing the gas con- 
tent, it is improbable that they cause blistering unless 
severe flaws are present in the metal. Thus, an experi- 
mentally-produced flaw in overdrawn wire was enlarged 
considerably by annealing in moist air. It is suggested 
that another possible cause of blisters is the inclusion 
in the metal of particles of oxide with combined or 
absorbed water, as in rolling or extrusion, which would 
react on heating to release hydrogen. 

The authors are indebted to the Director and Council 
of the British Non-Ferrous Metals Research Association 
for permission to publish this paper. 





“ AIRPEL”’ STANDARD FILTERS.—We have received 
from Messrs. Air Port Equipment, Limited, North End- 
road, Wembley, Middlesex, an illustrated leaflet describ- 
ing the firm’s Airpel standard filters. Two main types 
are manufactured: one with the branches arranged so 
that the filters can be inserted directly in a pipe line for 
straight flow, while the other type provides for right-angle 
flow. Both types can be supplied, in the smaller sizes, 
with either screwed or flanged branches, the range being 
from §-in. to 2}-in. bore: filters from 3 in. to 6 in. bore 
have flanges only. The bodies are of cast iron with gun 
metal fittings. The standard screen ig of 75-mesh Monet 
metal gauze, supported on perforated-copper cylinders. 
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‘* LIBERATION ’’ LOCOMOTIVES 
FOR EUROPE. 


Tue locomotive illustrated on this and the opposite 
pages, although built in Great Britain, has a somewhat 
foreign appearance which is accounted for by the fact 
that it is being manutactured for service on the railways 
of various countries in Europe, and the design 
been made to conform as far as possible to the conditions 
existing in those countries. At present, 120 locomotives 
to this design are under construction for distribution to 
Czechoslovakia, Luxembourg, Poland and Yugoslavia. 
When the rehabilitation of the devastated countries of 
Europe first came under consideration early in 1943, 
the Locomotive Manufacturers’ Association, 82, 
Victoria-street, London, S8.W.1, was asked by the 
Ministry of Supply, at the request of the Technical 
Advisory Committee on Inland Transport of the 
British and Allied Governments in London, to prepare 
preliminary designs for a locomotive which would be 
suitable for general use on European railwa The 
limiting conditions were few: the tractive e ort was 
to be between 40,000 Ib. and 50,000 Ib., which is 
greater than that of the “ Austerity ” locomotive then 
being built for the War De t; the boiler had 
to have a wide firebox with a grate area of between 
40 sq. ft. and 50 sq. ft. ; the wheelbase was to be suitable 
for curves of 100 m. "(330 ft.) radius; the axle load 
was to be not less than 18 tons; and, finally, the 
loading gauge was to conform to the International 
Standards of the Berne Conference. The rail gauge is, 
of course, the standard 4 ft. 8} in. 

The Association entrusted the task bf 


18-10-0 
16-13 -3 


the 


who found that the nr Pa laid down could 
be met by a 2-8-0 locomotive with a double-bogie 
tender. The 1 conditions which it was considered 
should govern the design were as follows. In ‘order to 
conserve labour, only one type of locomotive should be 
built and it should be relatively easy to manufacture 
from materials available in this country. Since there 
would probably be a lack of repair facilities on the 
Continent in the immediate post-war period, simplicity 
and ease of maintenance and repair should receive 





16S ---+- 











primary consideration in all details, consistent with 
good performance and reasonable conformity to foreign 
practice. All details should be manufactured to metric 
dimensions and all] machined and replaceable details to 
the International Standards Association tolerances. 
The only exception to this should be that fittings of 
proprietary manufacture should remain of the maker’s 

standards since this would obviously facilitate 
the obtaining of spares. The preliminary designs and 
specifications prepared by the Vulcan Foundry were 
submitted to the Technical Advisory Committee on 
Inland Trans of the Allied Governments, the 
members of this committee having been drawn from 
railway representatives of Belgium, Czechoslovakia, 
France, Greece, Holland, Poland and Yugoslavia. 
The committee met in London, but paid a number of 
visits to the works of the designers. It was found 
necessary to modify the design oe forward in only 
minor points, so that the final designs were quickly 
agreed upon and the working drawings were put in 
hand late in 1944. 

The Vulcan Foundry, in their capacity of 
locomotive builders, were not obli to work from 
the start to a detailed specification, and were able to 
incorporate features of foreign locomotive practice 
which were considered to be most suitable. is free- 
dom of choice is reflected in the general appearance of 
the “ Liberation” locomotive as shown in Fig. 1. 
In this view the cab and side gangways are reminiscent 
of United States practice, while the tender is charac- 
teristic of French and Belgian lay-outs, although the 
cast-steel ie frames are distinctively American in 
ai ce. The plate frame is clearly British and so 
is the boiler, though this is set higher above the frame 
than is usual in Great Britain. is is due to the fact 
that the Berne International loading gauge allows an 
overall height of 14 ft. 0} in. from the rail surface ; 
the boiler centre is, therefore, 10 ft. above the top of the 
rails. Not only does this arrangement enable a wide 
firebox to be eo but greatly increases accessi- 
bility between the frames. are numerous other 
departures from conventional British ice, 
being in details only, they need not be referred to. 

One part, however, is worthy of comment, as it is 
prominent in Fig. 1. This part is the piston valve, 


but 


te | will prove easily capable of doi 





which, to British eyes, appears to be unnecessarily 
large. Actually, the piston valve as originally designed 
was the only detail of importance that did not meet the 
views of the Continental members of the Committee. 
These engineers insisted on the provision of steam ports 
in the valve liner of rhomboidal contour. It may be 
recollected that this type of port was favoured by British 
marine engineers some 50 years ago, the underlying 
idea being that the sloping bars between individual 
ports were less likely to wear the piston valves into 
grooves than the straight bars, parallel to the valve axis, 
of the rectangular ports used now in British railway 
practice. The net result of rhomboidal ports is a reduc- 
tion of area as com with ar ports, so 
that, in order to obtain a satisfactory ratio of steam- 
ory area to cylinder area, the diameter of the valve 

d to be increased. On the whole, the design of the 
locomotive, while a little unusual to the British loco- 
motive engineer and even to the railway-minded 
public, may be said to be straightforward and work- 
manlike and there is little doubt that the engine 
the work for which 
it has been : it should also be relatively easy 
to maintain owing to the care that has been taken to 
ensure. accessibility to all the details which need 
frequent i jon and periodic renewal. 

The + wheel loading of the locomotive is shown in the 
outline, Fig. 2. The coupled wheelbase is 16 ft. 3 in., 
Saal thes total Whestbianes of both engine end tender is 
55 ft. 2} in. The rather odd fractions a; ing in 
some places in Fig. 2 are due to the fact that the corre- 
sponding metric dimensions are in even figures. The 
total } h over the buffers is 65 ft. 6 in. (19,965 mm.). 
The total weight, in working order, is 142 tons 10 cwt. 
(144-779 tonnes), this being divided into 84 tons, 6 cwt., 
2 qrs. for the ine and 58 tons, 3 cwt., 2 qrs. 
for the tender. 


fies sanseapatiliiie weights in the 
empty condition are, respectively, 100 tons, 2 cwt., 
76 tons, 9 cwt., and 23 tons, 13 cwt. The tender 
capacity is 10 tons (10,200 kg.) of coal and 5,500 gallons 


(25 cub. m.) of water. The working pressure is 227 lb. 
per square inch (16 kg. per square centimetre), and the 
tractive effort, at 85 per cent. of this , is 43,800 
Ib. (19,900 kg.). The adhesive weight is 73-55 tons 
(74-75 tonnes), and the factor of adhesion is 3-76. The 
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Fig. 3, 


coupled wheels are 4 ft. 9} in. (1,450 mm.) in diameter, 
and the truck wheels are 2 ft. 94 in. (850 mm.) in 
diameter. The tender wheels are 3 ft. 5} in. (1,050 mm.) 
in diameter. The transverse distance between the 
wheels is 4 ft. 5% in. (1,360 mm.), the width of the 
wheels (including both tread and flange) being 5} in. 
(140 mm.). The overall width of the engine, taken 
over the piston-valve casings, is 10 ft. 4 in. (3,150 mm.), 
this being the maximum allowed by the international 
loading gauge. 

The engine has two outside cylinders 21 § in. (550 mm.) 
bore by 28 in. (710 mm.) stroke. The piston valves 
are 12 in. (305 mm.) in diameter. In addition to ade- 
quate area of ports, these are as direct as possible 
between the valve and cylinder, and the engine proved 
on test to be both free running and to have an easy 
exhaust beat. It will be noted that the rear valve- 
chest cover is combined with the valve spindle cross- 
head guide. Another unusual feature of the valve- 
gear design is the single casting, attached to the frame, 
for carrying the slide-bars, reversing link, and reversing 
shaft, the box-like fitting seen to the right of this bracket 
being a 10-feed Wakefield mechanical lubricator for the 
cylinders and valve chests. The valve gear, it will be 
obvious, is a simple form of Walschaerts gear. The 
valve stroke is 63 in. (170 mm.), with a maximum cut-off 
in full gear of 80 per cent. Reversing is effected by 
means of a hand-operated screw mounted on the side 
of the firebox.  crossheads are of the Laird 
pattern, and they and the connecting and coupling 
rods do not differ very markedly from current British 
practice, though Continental usage has been followed 
in some minor respects; for example, in the method 
of attaching the valve link to the crosshead. The 
connecting and coupling rods have circular fixed bushes 
lined with white son fi the oil boxes are welded to 
the rods. The coupled wheels are of cast steel with 
integral hollow balance weights filled, as necessary, 
with lead. The driving wheels are balanced for revolv- 
ing weights only, the leading, intermediate and trailing 
coupled wheels being balanced for the revolving weights 
and 30 cent. of the reciprocating weights, the 
latter being evenly distributed between the six wheels. 














This arrangement accounts for the marked difference 
between the balancing sectors visible in Fig. 1. The 
tyres are of Continental section and have retaining 
rings. The wheel hubs are fitted with gunmetal liners 
where they bear against the axle-boxes. 

The frames are of steel plate rigidly cross-connected 
by transverse members of cast steel and fabricated 
construction, this form of construction lending itself 
to the available manufacturing facilities. For this 
reason, the smokebox saddle is of cast iron. It is not 
connected with the frame cross-connection immediately 
below it, which is of cast steel and carries the fulcrum 
for the forged-steel compensating lever between the 
truck and the spring gear of the leading coupled 
wheels, this pair of wheels being also coupled by 
compensating levers to the spring gear of the inter- 
mediate pair of wheels. The driving and leading 
pairs of coupled wheels are compensated as a separate 
group. The springs have links of rectangular section 
and are without adjusting devices; they are inside 
the frames. The axleboxes for the coupled wheels are 
of cast steel with white-metal liners in. They 
are mechanically lubricated by a Wakefield lubricator 
mounted on the left-hand valve-motion bracket. The 
frames are designed to take a central coupler should it 
be desired to chi over to this at a later date. The 
drawbar between the engine and tender has a Spencer- 
Moulton rubber drawspring. Westinghouse auto- 
matic air-brake equipment is fitted. The air com- 
pressor is of the firm’s 7-in. cross-compound type with a 
capacity of 100 cub. ft. of free air per minute. The 
compressor is carried at the left hand of the smokebox, 
as seen in ¢ ay and at the right of Fig.3. The brake 
blocks for the coupled wheels are actuated by two 
Westinghouse cylinders, 14 in. (356 mm.) in diameter 
by 8 in. (203 mm.) stroke, one of which is visible 
below the cab in Fig. 1. There is an independent brake 
valve for use when it is desired to brake the engine 
and tender only. The diverging pipes seen on the boiler 
barrel in Fig. 1 are part of the air-operated sanding 
gear, the sand tank being housed in a casing on top 
of the barrel; this casing also covers in the dome 
and the top non-return feed valve. The assembly at 
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the front top of the smokebox seen in Fig. 1, and just 
discernible at the left of it in Fig. 3, is a Stone’s turbo- 
generator set for the electric lighting of the engine and 
tender. There are the usual cab and bunker lights 
and colour-changing marker lamps at the front of the 
engine and the rear of the tender. In addition, as 
evident in Fig. 3, there is a 14-in. headlight on the 
smokebox door. 

The boiler barrel is 6 ft. 3 in. (1,905 mm.) in external 
diameter. The firebox is round-topped, the inner fire- 
box being radially stayed to the outer firebox, as in 
current American practice, flexible stays being pro- 
vided in certain areas. All the roof stays are of steel! 
with nuts on the fire side in accordance with Continental 
requirements. The waterspace stays are of 
screwed into both inner and outer plates and riveted 
over; the flexible stays are, however, of steel. The 
tubeplate and backplate stays are of the diagonal type, 
pinned to riveted T-bars. The diagonal construction 
seen in the firebox in Fig. 2, indicates three tubes, 
3 in. (76 mm.) in diameter, expanded into the back and 
front firebox plates. These tubes are for supporting 
the firebox arch, and cleaning plugs are provided at 
each end, those in the cab being visible in Fig. 4 just 
above the firedoor. The distance between the tube 
plates is 14 ft. 5% in..(4,410 mm.). There are 36 large 
tubes, 5} in. (133 mm.) in external diameter, these 
accommodating a superheater supplied by The Super- 
heater Company, Limited. There are 183 small 
tubes, 2 in. (51 mm.) in external diameter. The 
evaporative surface is 175 sq. ft. (16-76 sq. m.) in the 
firebox, 714 sq. ft. (66-3 sq. m.) in the large tubes, and 
1,384 sq. ft. (128-0 sq. m.) in the small tubes. The 
superheater heating surface is 660 sq. ft. (61-3 sq. m.), 
and is designed to give a steam temperature of 700 deg. 
F. when the locomotive is operating at full capacity. 
The superheater tubes are 1j in. in external diameter. 
The combined total heating surface is thus 2,933 sq. ft. 
(271-89 sq. m.). The grate area is 44 sq. ft. (4-09 
sq. m.), the firebar area measuring 7 ft. 9} in. 
(2,380 mm.) long by 5 ft. 73 in. (1,721 mm.) wide. The 





firebars are of the rocking type, the grate being divided 
longitudinally into two sections to facilitate operation 
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by the levers seen below the firedoor in Fig. 4. It will 
be evident from Figs. 1 and 2, that the grate is above 
the top of the side frames, this construction enabling the 
grate to be of — width. The ashpan has two 
Oppers spanning the trailing coupled axle, the ho 

dostn heinenieeted tar-aclaenhioner Seamapeanbians. 
The smokebox is of welded construction and has a 
conical spark arrester of wire mesh as required b 
Continental practice. The boiler is lagged with 
asbestos mattresses covered by steel sheeting. 

As regards mounti the superheater header is of 
normal pattern and an anti-vacuum valve, the 
steam being admitted to the header by a balanced 

oe ge and fitted in bor 
tor is opera’ ya 

SESE 
Oy ee cab. The sector 
casing is visible directly above the firedoor in Fig. 4, 
with the a projecting horizontally pinged 
left. At each side of the casing is a Baines “ Reflex ” 

water tp one flanking these are a i 
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BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of ineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

Clay Engineering Bricks.—In the foreword to a new 
specification, B.S. No. 1301-1946, dealing with clay 
rq rng beer it is stated that the preparation of 
a British ard, covering the minimum quality of 
clay oe bricks necessary to withstand various 
types of exposure, has been found to be impossible 
until further technical information is available. The 
compilers, however, have been able to cover the class 


ee eee rn ce pera oe 
and i aa 


— specification has been prepared 
been drawn up on the basis that 
bricks of this quality are characterised by high com- 
pressive low moisture absorption and hi 
durability. e manufacture of the bricks is 

with in general terms in the specification, while stipula- 


- | tions in regard to dimensions and tolerances are identical 


with those given for types II and III bricks in B.S. 


ttings. | No. 657. Two classes of clay engineering bricks are 


both driver and fireman. The footplate is carried 
over the front of the tender. 

The tender has an coal bunker with a water 
tank per ee 2. Itis 
of construction and is carried on a frame of 
rolled-steel channels and other sections, partly riveted 
and welded, _ The drag boxes and the centres for 
the ies are of cast steel. There is only one cross 
bolster. The type of bogie fitted, we understand, has 
not been used hitherto by British locomotive builders. 
As already stated, it represents American practice and 
is known as the “ Planklers” type. The bogies are 
of cast steel with the axleboxes cast integrally. This 
construction has enabled the weight of the tender 
to be reduced considerably and a simple frame to be 
adopted. Cast-steel brake blocks, in cast-steel heads 
and arranged for easy renewal, are fitted to all the 
bogie wheels, the power being provided by a Westing- 
house brake cylinder mounted on the frame between 
the bogies. The brake gear is fully compensated and 
hand-operated braking is also provided. There are a 
number of minor details in connection with the loco- 
motive and tender which it has not been practicable to 
comment upon, but the ine, we think, will be found 
of unusual interest and the departures from conven- 
tional British practice appear to be fully justified. The 
inspecti engineers for these locomotives, for the 
Technical Advisory Committee on Inland Transport of 
the British and Allied Governments in London, are 
Messrs. Rendel, Palmer and Tritton, 55, Broadway, 
London, 8,W.1. 





BRITISH ASSOCIATION OF CHEMISTS.—The annual lec- 
ture of the British Association of Chemists will be held 
at the Central Library, St. Peter’s-square, Manchester, 2, 
on Friday, May 17, when Professor P. M. S. Blackett, 
F.R.S., will speak on the “ Social Implication of Recent 
Discoveries Regarding Atomic Energy.” 


Busk STUDENTSHIP IN AERONAUTICS.—A vacancy has 
arisen for the Busk Studentship in Aeronautics for the 
year 1946-47 and the trustees hope to make an appoint- 
ment next month. The studentship, which has been 
established in memory of Edward Teshmaker Busk, who 
lost his life in 1914 while ftying an experi tal aeroplane, 
is of the value of about 165/. and is tenable for one year 
but a student may be re-appointed on the same terms for 
a second year. It is open to any British man or woman 
under 25, and the object of the studentship is to enable 
the holier to engaze in research, or the preparation for 
research. in aeronautics involving experimental as well as 
mathematical investigation. Forms of application for 
the studentship may be obtained from Professor B. Mel- 
vill Jones, Engineering Laboratory, Cambridge, to whom 
they should be returned on or before June 1. 





recognised, namely class A having a minitnum average 
compressive strength of 10,000 lb. per square inch, and 
@ maximum average water absorption value of 4-5 per 
cent. by weight, and class B, in which these two figures 
are, 7,000 lb., and 7 per cent., respectively. The water 
absorption test is determined by a five hours’ 
test, particulars of this being given in B.S. No. 1257, 
which also contains directions for conducting tests for 
determining compressive strengths. The specification 
requires that the manufacturer shall forward to the 
haser a certificate of compliance of the bricks with 
.S. No. 1257, and stipulates the to be 


adopted if independent tests are required. [Price ls., 


; | postage included. ]} 


Asphalt.—New editions of the specifications covering 
rolled asphalt (B.S. No. 594); mastic asphalt wo 
No. 596) ; and com = (B.S. No, 7) ve 
been issued recently. B ope new 
editions are in the nature of reprints of specifica- 
tions published in 1935, bat they i a few 
essential alterations, some of which have made to 
meet the present supply conditions while others have 
been included in the light of the experience gained 
during the last ten years. In B.S. No. 594, the oppor- 


work as complete 
separate specifications, as it is felt that this will tend 
towards greater clarity. The clauses covering fillers 
have been altered to include limestone as well as Port- 
land cement. Changes have been made also in the 
requirements relating to such matters as sand grading, 
the percentage of stone permitted in asphalt mixtures, 
and the nature and size of the chippings to be used to 


provide a ro surface. B.S. No. 596, covering 
mastic asphalt, been divided into two parts, Part 1 
dealing with mastic asphalt for roads and footways 
with natural-rock asphalt aggregate, and Part 2 with 
mastic asphalt for the same purpose but with limestone 
aggregate. Greater latitude is allowed in respect of 
the size of the chippings which can be incorporated in 
the mastic before laying ; otherwise, the alterations con- 
tained in the new edition are of relatively minor charac- 
ter. The amendments made in the third specification, 
B.S. No. 348, for compressed natural-rock asphalt, 
apply particularly to the preparation of the surface 
and the application of chippings. [Price of each of the 
three specifications, 2s., postage included. ] 





BOOKS RECEIVED. 


United States National Bureau of Standards. Building 
Materials and Structures. Report BMS105. Paint 
Manual, with Particular Reference to Federal Specifica- 
tions. By Percy H. WALKER and EUGENE F. Hickson. 
Superintendent of Documents, Government Printing 
Office, Washington 25, D.C., U.S.A. [Price 1 dol.} 

Smithsonian Institution, Washington. Publication No. 
3780. Industrial Science Looks Ahead. By BRIGADIER 
GENERAL DaviID SaRnorr. Publication No. 3782. 
Radio Acoustic Ranging (R.A.R.). By COMMANDER 
K. T. Apams. The Director, Smithsonian Institution, 
Washington, D.C., U.S.A. 

Collection: Matériaux de Synthése. Edited by PIERRE 

PIGANIOL. Produits Résineur, Gemmes, Colophanes et 

Dérivés. By Dr. Rent Lomparp. Dunod, 92, rue 

Bonaparte, Paris (VI°). [Price 385 francs.] 

American Machinists’ Handbook and Dictionary of Shop 

Terms. A Reference Book of Machine-Shop and 

Drawing-Room Data, Methods and Definitions. By 

Frep H. CoLvin and FRANK A. STANLEY. Eighth 

edition, revised and enlarged. McGraw-Hill Pub- 

lishing Company, Limited, Aldwych House, Aldwych, 





London, W.C.2. [Price 30s.]} 
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PERSONAL. 


Mr. W. A. GREEN, who joined the staff of Mogg 
Hadfields Limited, Sheffield, in 1891, and has reppe. 
sented them in Birmingham and the South Midlands 
for 45 years, is shortly to retire. His duties wil! be taker, 
over by Mr. ©. F. JARRATT. 

Mr. H, L. KENwaRD, a director of the Dunlop Rubber 
Company, Limited, has been elected President of the 
Society of Motor Manufacturers and Traders, 14 
Piceadilly, London, W.1. rf 

Mr. R. W. BAILEY, district engineer, London Midiang 
and Scottish Railway, Perth, has been made assistant 
(staff and organisation) to the Chief Engineer, at Watforg 
headquarters, from June 1, in place of MR. W. P. Wurrp. 
HEAD, who is retiring. Mr. Bailey’s place as district 
engineer, Perth, will be taken by Mr. J. B. HALiey, now 
assistant to district engineer, Glasgow. MR. J. E. Woop, 
district locomotive superintendent, Kentish Town, is to 
be district locomotive superintendent, Leeds, trom 
June 1, in place of Mr. 4. W. F. RoGERSON, who is retir. 
ing. Mr. N. R. Prac#, now district locomotiv« super- 
intendent, Plaistow, is to succeed Mr. Wood at Kentish 
Town. 


Mr, H. T. Cotuinswoop has. resigned from the board 
of the Harland Engineering Company, Limited, Alloa. 
This is now composed of Mr. F. CaRLETON ANDeRson, 
chairman; Mr. C. ATHERTON ATCHLEY, managing 
director, and Wison HaRvey, Mr. K. W. Arcurey, 
and Mr. R. W. WEEKES. 


Mr. H. Doveras, financial officer to the Electricity 
Commissioners, Savoy-court, Strand, London, W.C.?2, 
since 1938, retired on superannuation on May 6. His 
services are being retained in a part-time aicvisory 
capacity. Mr. F. A. RAWLINnGs, the present deputy 
financal officer, has been appointed financial officer. 

Owing to pressure of professional business, Mr. W. R. 
MacGreoor has resigned from the board of Chadburns 
(Liverpool), Limited, Liverpool, 20. 

Cox. D. R. Jonson has been appointed sales manager 
of the Pitter Gauge and Precision Tool Company, Limited, 
Aeme Works, Kingston-road, Leatherhead, Surrey, and 
Market-street, Woolwich, London, S.E.18.- 

Messrs. Wup-BarFretp ELEcTRIC FURNACEs, 
Loren, Elecfurn Works, Watford By-pass, Watford, 
Herts., have announced that a new company, controlled 
by them, has been formed to handle the sales and service 
of their furnaces and to represent their associated com- 
pany, Messrs. G.W.B. Evecrric FURNACES, Liirep, 
in Belgium, Holland and Laxembourg. The company 
is styled Socrtr® ANONYME WILD-BaRFIELD, 165, Rue 
Belliard, Brussels. 

Messrs. HEAD, WRIGHTSON AND COMPANY, LIMITED, 
Teesdale Iron Works, Thornaby-on-Tees, have made an 
agreement with the ARTHUR G. MCKKE Company, 
Cleveland, Ohio, U.S.A., by which they can call on the 
McKee Company for engineering services in the design 
and construction of iron and steel works plant in Great 
Britain and South Africa. Messrs. Head, Wrightson 
also have the sole agency for supplying Brosius specialities 
in this country. 

A new company, RH¥MNEY ENGINEERING COMPANY, 
Loren, jointly owned by Messrs. POWELL DUFFRYN, 
Lmarep, and INTERNATIONAL COMBUSTION, LIMITED, 
has been formed to develop and market mechanical 
processes for winning coal. The directors are Mr. 
EDMUND HANN, chairman; Sir GEORGE USHER, deputy 
chairman ; and Mr. F. G. Penny, M.Inst.C.E., 
M.1.Mech.E., and Mr. IvoR WILLIAMS. 

THE METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Limtrep, and SIEMENS BROTHERS AND COMPANY, 
Loren, have announced that an agreement hasbeen con- 
cluded between them whereby the marine radar equipment 
designed by the former company, to Government per- 
formance specification, will continue to be manufactured 
by that company, while the design and manufacture of 
equipment on the audio side wil! remain under the pur- 
view of Siemens Brothers. 

The offices of the Export LICENSING BRANCH OF THE 
BOARD OF TRADE have been removed to Stafford House, 
14-29, King William-street, London, E.C.4. (Telephone : 
MANsion House 4555.) 

THE BRITISH THOMSON-HovUsTON COMPANY, LIMITED, 
Rugby, inform us that their Birmingham district-office 
staff have now moved from the temporary premises 
which they have occupied since 1940 to 8, John Bright- 
street, Birmingham, 1. (Telephone: Midland 6335.) 





OPENING OF FacToRY FOR VACUUM CLEANERS IN 
AUSTRALIA.—Vactric, Limited, 7, Park-lane, London, 
W.1, announce that a factory, owned by a new associated 
company known as Vactric Electrical Appliances, 
Limited, is being opened at Adelaide, Australia. It is 
hoped to achieve an output of 50,000 electric vacuum 
cleaners for the Australian market during the first year. 
A number of technicians and specialists are being sent 





from the United Kingdom to the Adelaide factory. 


_ ema eh ee See Or 6 ee 








MAY 10, 1946. 


ENGINEERING. 


443 





———— 





—— 


NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Steel.—The production of steel is being well 
maintained, but the increased demand tends to outstrip 
production and delivery dates are lengthening. Plates 

remain the most difficult from the delivery point of view, 

and 12 to 14 weeks is required from the placing of the 
order. The unequal nature of plate demand is aggravat- 
ing the position at the mills, as there is still a preponderant 
gemand for the lighter types of plates. This slows down 
the outputs from the heavy mills considerably. Sections 
wre quickly taken up, but most makers can supply sections 
in from six to eight weeks. Large bars are again in 
jemand, and the bar mills are working at full capacity 
to meet it. No relaxation in the demand for sheets has 
occurred, or is expected, and makers are obliged to ration 
and allocate carefully the tonnages required by customers, 
The home demand for sheets is rising steadily, and export 
orders have to be strictly limited. Only orders of great 
urgency and high priority are likely to be accepted 
for delivery this year. 

Scottish Coal.—Supplies are coming forward satisfac- 
torily, and the current requirements of users appear to 
be causing no anxiety. The new railway and domestic 
programmes which started a fortnight ago are running 
smoothly, but the household demand is still too high to 
permit normal restocking at the depots. Industrial 
users also are to be placed on a new programme basis, 
put this scheme is not quite ready. The output in 
Lanarkshire is steadier, apart from the tonnage lost on 
May Day, and very few strikes have occurred to hamper 
the improved efforts of the men. There are reports 
from Fife of rising outputs, greatly assisted by the 
high yields of the new surface mines recently started by 
the Fife Coal Company. At Benarty, the yield is 3 tons 
per man employed per day, which will rise to 5 tons a 
day when a further development stage is reached— 
probably within the next six months. A start will be 
made next spring with the sinking of the shafts of the 
first of the new collieries that are intended to develop 
the enormous coal reserves of Fife. The first of these 
will be at Rothes. Clackmannanshire pits have recently 
reported record outputs of approximately 2 tons per 
manship worked. It should be remembered that this 
is deep mining, and not surface working. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—The parlous state of the coal- 
export. trade has been stressed by two prominent figures in 
the Welsh coal industry during the past week. Mr. H. H. 
Merrett, when he was elected President of the British 
Coal Exporters’ Federation, pointed out that there was a 
greater potential market for British coal for the next 
five years than had ever existed. The loss of 40,000,000 
tons of export trade in a few years he described as a 
national tragedy. Mr. H. T. Norton, when he was 
instaled chairman of the South Wales Coal Exporters’ 
Association, pointed out that, in 1938, South Wales was 
shipping about half her output of 38,000,000 tons. Last 
year exports and bunkers sent coastwise and foreign 
amounted to only 5,000,000 tons. The most serious 
feature, he claimed, was the sending of the lowest grade 
fuels to the best foreign customers. Only harm could be 
done and he emphasised the plea made by exporters that 
some quantities of the best classes should be released if 
only as a token of better things to come when output 
improved. The output in South Wales and Monmouth- 
shire in the week ended April 20, was 470,335 tons, a 
decline of 32,018. tons from the previous week’s level, 
which was the highest of the year. Manpower totalled 
107,481, a decline of 116 in the same period. The 
demand ‘rom home customers was active on the steam- 
coal market throughout the week, with the result that 
salesmen could handle little foreign business. Practically 
the whole of the current outputs were absorbed by 
deliveries being made to cover inland users’ most pressing 
needs. As @ rule, order books were well filled for a long 
time ahead and there was little prospect of any improve- 
ment in the present position. The demand was well 
maintained for all the large sorts which were extremely 
searce and firm. The sized and bituminous smalls were 
almost unobtainable over a very long time ahead and 
were strong, but some inferior dry steams were available. 
Cokes and patent fuel were active. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, firm conditions still ruled in the tin-plate 
industry. Home consumers were endeavouring to cover 
their requirements, which, however, were in excess of 
the current production. In the export market, the 
demand was good, but as the makers had little to sell 
for the current quarter, not much business was done. 
Stee] sheets, more particularly black sheets, continued 
to be in great request, but owing to makers’ heavy 
commitments, orders were difficult to place. Iron and 
stec! scrap, and especially the heavier and better qualities, 
had an improved demand after a quiet period. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General S& .—Iron and steel producers have a 
great deal of in hand and orders for several descrip- 
tions of material have accumulated to an embarrassing 
extent. An outstanding feature of the market is the 
insatiable export demand for many descripiions of 
material. Recent shipments of finished commodities to 
overseas destinations have been very substantial, but 
the large and increasing home requirements necessitate 
greater attention and threaten to necessitate considerable 
restriction in export loadings. Better imports of high- 
grade iron ore have permitted some expansion in pig-iron 
production, all of which, however, is readily taken up. 
Native ironstone is plentiful, but the supply of fuel is still 
unsatisfactory. 


Foundry and Basic Ivon.—Makers of -light castings 
are taking deliveries of high-phosphorus pig iron and of 
iron scrap to the full extent of their licences and would 
welcome larger supplies. The make of local brands of 
foundry pig is stillsmall. The whole of the output of the 
basic blast furnaces is still retained for the needs of the 
makers’ adjacent steel-producing plants, 

Hematite, Low-Phosphorus and Refined Iron.—Hema- 
tite producers are managing to meet the growing require- 
ments of home users but have no tonnage to spare for 
customers abroad. Low- and diu hosphorus quali- 
ties of iron are not very plentiful but makers are able to 
keep pace with the growing needs of consumers. Manu- 
facturers of refined iron are busily employed and are able 
to meet the present demand. 


Manufactured Iron and Stecl.—Users of semi-finished 
iron are able to obtain sufficiert tonnage for actual needs 
and some increase in production of semi-finished steel is 
reported. The greater make of steel semies stil] leaves 
supplies inconveniently scarce. Steel billets, blooms and 
slabs, in particular, are wanted in considerably larger 
quantities than are available. Imports from the Domi- 
nions are now only smal! and an early resumption of 
substantial imports from overseas seems unlikely. On 
the other hand, satisfactory quantities of steel bars are 
reaching the sheet mills and the huge outputs of black 
and galvanised sheets are well maintained. Plate pro- 
ducers have as much work as they can handle for the 
next few months and hesitate to add to their commit- 
ments. Rail mills have heavy rolling programmes and 
makers of chairs, crossings and other railway requisites 
are very actively engaged. Manufacturers of all types of 
colliery equipment also are busily employed. 

Scrap.—The large quantities of good heavy iron and 
steel scrap moving into consumption do not fully cover 
requirements, but supplies of light and inferior grades 
are in excess of the demand. 





3 ; 
NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—Labour shortage is the greatest 
difficulty m the iron and steel industry. The iron 
foundries have fared better than the steel foundries in 
the matter of releases of skilled men, and are making 
progress in meeting the demand for housing material. 

makers are as busy as_material and labour 

resources permit. Makers of air-conditioning plant are 

well booked, as also are the makers of mining equipment. 

Railway-wagon builders and repairers have many months’ 

work in hand, the only hindrance to production being 
the shortage of some materials. 

South Yorkshire Coal Trade.—Miners are working 
better, and production is being maintained at a fairly 
satisfactory levei, although no quite up to the pre-Easter 
level. The railways, and gas and electricity under- 
takings continue to press for larger deliveries, and the 
coke’ works are endeavouring to- secure os 
coal. Bilast-furmace coke is in adequate supply, and 
fair deliveries are being made to steel and tool works. 
Much more gas coal, however, is needed to meet the heavy 
domestic demand. House coal is in short supply and 
merchants have been advired of a 10 per cent. cut in 
their allocations. 








CHEMICAL RESEARCH EXxureiTion.—An exhibition of 
chemical research is to be held at the Tea Centre, Lower 
Regent-street (corner of Jermyn-street), London, 8.W.1, 
from June 5 until June 28. The exhibition is intended to 


research during the war and to demonstrate their even 
greater importance in peace-time. The exhibition, 
which is organised by Imperial Chemical Industries, 
Limited, is to be produced by Mr. Galvin Wright, the 
architect being Mr. Basil Spence. It will be open daily 
from 10.30 a.m. until 8 p.m. (Sundays, 2 to 7 p.m.), 
and a charge of 1s. will be made for.admission. All pro- 





ceeds will be given to the Empire Fund for Cancer 
Research. 


show some of the principal achievements of chemical. 


NOTICES OF MEETINGS. 


ed that particulars for insertion in this 
the Editor not later than Tuesday 
momaingin the weck preceding the date of the mooting 





OF PRODUCTION ENGINEERS.— Yorkshire 
’ Section: Saturday, May 11, 2.15 p.m., The 
Great Northern Station Hotel, Leeds. Annual General 
Meeting and Film Display. (Annual Luncheon, 1 p.m.) 
Preston Section: Wednesday, May 15, 7 p.m., The Star 
Paper Mill, Feniscowles, Blackburn. Annual General 
Meeting. Derby Sub-Centre : Monday, May 20, 6.30 p.m., 
Derby School of Art, Green-lane, Derby. Annual General 
Meeting. Film Display: ‘The Mosquito Aircraft.” 
Wolverhampton Section: Thursday, May 23, 6.30 p.m., 
The Dudley and Staffordshire Technical College, Dudley. 
“The Measurement of Surface Texture,” by Mr. R. E. 
Reason. 

INSTITUTION OF ELEcTRICAL ENGINEERS.: North- 
Western Students’ Section: Saturday, May 11, 2.30 p.m., 
Engineers’ Club, Manchester. Annual General Meeting. 
“ Short-Circuit Testing Stations for the Proving of 
Circuit Breakers,” by Messrs. R. J. Birkinshaw and J. 
Hodkinson. South Midland Students’ Section: Monday, 
May 13, 7 p.m., The Technical College, Coventry. 
“Power Line Carrier Communication,” by Mr. D. W. 
Harling. “‘ Some Aspects of Total Loss Iron Testing at 
Power Frequencies, with Particular Reference to Rapid 
Test Methods,” by Mr. S. P. Roper. Scottish Centre : , 
Friday, May 17, 7.30 p.m., Training College Hall, Park- 
place, Dundee. Faraday Lecture: “‘ Atoms, Electrons 
and Engineers,” by Dr. T. E. Allibone. (Admission by 
ticket only:) North Midland Students’ Section: Satur* 
day, May 18, 2.30 p.m., Leeds Electricity Department, 
1, Whitehall-road, Leeds. Annual General Meeting 
and Film Display. 

JUNIOR INSTITUTION OF ENGINEERS.— Midland Section : 
Saturday, May 11, 4.30 p.m., The Grand Hotel, Birming- 
ham. Ladies’ Meeting. Institution: Saturday, May 18, 
1 p.m., Connaught Rooms, Great Queen-street, Kings- 
way, W.C.2. Annual Luncheon. : 

INSTITUTE OF ECONOMIC ENGINEERING.—London 
Region: Sunday, May 12, 2.45 p.m., The Waldorf Hotel, 
Aldwych, W.C.2. Discussion on “‘ Selection and Training . 
of Personnel in Industry.” Midland Region: Saturday, 
May 18, 2.30 p.m., Technical College, Coventry. “‘ The 
Economics of Electro-Plating Processes,” by Mr. N. A. 
Tope. 

INSTITUTION OF CIVIL ENGINEERS.—Works Construc- 
tion Division: Tuesday, May 14, 5.30 p.m., Great George- 
street, Westminster, 8.W.1. ‘‘ Application of Freezing 
Processes to Civil Engineering Works,” by Messrs. J. C. 
Waddington and H. Mussche. 

INSTITUTE OF MARINE ENGINEERS. Tuesday, May M4, 
5.30 p.m., 85, The Minories, E.C.3. ‘‘ Air Preheater 
Design, Construction and Maintenance,” by Mr. Crawford 
W. Hume. 

INSTITUTION OF Gimanca. ENGINEERS and CHEMICAL 
ENGINEERING GrouP.—Tuesday, May 14, 5.30 p.m., Geo- 
logical Society’s Rooms, Burlington House, Piccadilly, 
W.1. Joint Meeting. ‘ Instrumentation in Plant Control,” 
by Mr. D. J. Pull. ’ 

Roya : IcaL SocreTy.—Wednesday, May 
15, 2.15 p.m, Society, Burlington House, Picea- 
dilly, W.1. Discussion on “ Ecology and the Study of 
Climate.” 3 
May 15, 


RoyaL SocreTy or ArtTs.—Wednesday, 
5 p.m.,.John Adam-street, Adelphi, W.C.2. The Sir 
William Jackson Pope Memorial Lecture: ‘‘ The Life 


and Work of Sir William Jackson Pope, F.R.S.,” by 
Professor C. 8S. Gibson, F.R.S. 

INSTITUTION. OF SANITARY ENGINEERS.— Wednesday, 
May 15, 6 p.m., Denison House, Vauxhall Bridge-road, 
S.W.1.. “ Radio Prospection for Water, Minerals, etc.,” 
‘by Mr. J. C. Maby. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Wednesday, May 15, 6.30 p.m., 
12, Hobart-place, Westminster, 8S.W.1.. “‘ The Develop- 
ment of the Motor-Cycle Cylinder Head,” by Mr. P. E. 
Irving. Coventry Centre: Tuesday, May 21,7 p.m., The 
Geisha Café, Hertford-street, Coventry. Brains Trust. 

INSTITUTION OF MINING AND METALLURGY.—Thursday, 
May 16, 4 p.m., a Society’s Rooms, Burlington 

ly, W.1.. Annual General Meeting. 
Presidential Address on “ ‘Mineral Exploration and the 
Outlook for Metal Supplies,” by Mr. G. F. Laycock. 

‘INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Branch : Thureday, May 16, 6.45 p.m., Engi- 
neers’ Club, Manchester. “Machinery and Methods 
Used in Drilling Deep Oil Wells,” by Mr. L. S. Dawson. 
Institution: Friday, May 24, 10.30 a.m. and 2.30 p.m., 
Storey’s-gate, St. James’s Park, S.W.1. Meeting with 
Applied Mechanics Group. Conference on Machinability. 

‘SHEFFIELD METALLURGICAL ASSOCIATION.—Friday, 
May 17, 6.30 p.m., 198, West-street, Sheffield. ‘‘ British 
Aircraft Gas Turbines,” by Dr. H. Roxbee Cox. (Post- 





poned from April 30.) 
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THE LONDON RAILWAY 
PLAN. 


Tue problem of London’s traffic has engaged the 
attention of planners for a period long anterior to 
the time when “ planning” acquired the somewhat 
cynical connotation it often bears to-day. The 
reason is not hard to find. For hundreds of years 
the methods of dealing with the metropolitan 
traffic have needed improvement, but whatever 
solutions may have been suggested, and they have 
been many, improvement has .required shorter 
or longer periods of mental and manual labour 
for its fulfilment. In the interim, the problem has 
developed, and even changed its characteristics, so 
that a solution, once optimistically adopted, turns 
out to be only a panacea; and the whole cycle of 
operations has to be begun afresh. While, therefore, 
it may or may not be correct to say that a war is 
always planned on the assumption that it will be 
fought on the same lines as its immediate predecessor, 
it may be truly remarked that by the time a scheme 
for improving London’s traffic conditions has been 
implemented it has become no longer adequate to 
deal with the existing position. The problem 
remains. 

Without trespassing in fields which are outside 
the province of ENGINEERING, we may hazard 
the opinion that one reason for this is that Great 
Britain is a democratic country ; and is, of course, 
also the birthplace of the Parliamentary system. 
It is, therefore, our national habit to permit, 
and even to encourage, the discussion of any 
plan by those who qualifications for that purpose 
are neither immediately, nor remotely, evident. 
While this has the advantage of exposing the 
weaknesses of a scheme, it also takes time; and, 
in the end, leads to a solution which is often little 
different from the original proposal, Frequently, 
of course, the outcome is the abandonment of the 
whole proposition, since no one can be found to 
decide between the conflicting opinions. It is, for 
instance, highly conceivable that there would 
have been no new Waterloo Bridge if Mr. Herbert 
Morrison, for once exchanging democracy for auto- 
cracy, had not only reached a decision but generated 
sufficient energy to implement it. 

There is, therefore, a real danger that London’s 
traffic problem may remain a problem, not because 
it is difficult and costly to solve (which it un- 





doubtedly is), but because so many apparently 
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weigh their respective merits and make the necessary 
selection. This opinion is in the result of a 
perusal of the Report of the Railway (London Plan) 
Committee, which was made public this week. 
The salient features of this document, together with 
a map which is necessary to make it intelligible, are 
given on page 450 of this issue, but here it may 
be recalled that the Committee was appointed by 
the Minister of War Transport in 1944 to report upon 
the technical and operational of those 
suggestions in the County of London Plan of 1943 
which related to the main-line and suburban railway 
systems of the Metropolis. That Plan contained 
two specific proposals for new passenger facilities. 
These were: a new deep-level railway, 8 miles long, 
from Battersea to Deptford, which was sited mainly 
to the north of the river, and a new deep-level 
loop, 6 miles long, connecting Waterloo Junction, 
i Blackfriars, Cannon-street, and 
London Bridge stations, and rising to join the 
existing surface systems in the south and south-east 
of the area. In addition, it was proposed to drive a 
tunnel from Snow Hill to Loughborough Junction 
to replace the existing viaduct at Ludgate Circus, 
to provide a northern suburban route linking 
Paddington, Marylebone, Euston, King’s Cross and 
Liverpool-street, to improve a number of the existing 
terminal stations, and to convert all lines leading into 
London to electric traction at suitable interchange 


The Railway (London Plan) Committee, however, 
reject these projects almost in their entirety. The 
major proposal in the County Plan, namely, the 
deep level loop, linking the existing terminals south 
of the Thames, fail to secure its commendation on 
the grounds that loop working is not a practicable 
proposition. The construction of the north bank 
link, it is considered, would involve the pro- 
vision. of deep level lay-by accommodation and 
would give rise to difficulties for that reason. It 
would also fail to achieve the elimination of surface 
stations for main line trains. Moreover, while it 
would improve facilities for passengers proceeding 
to the north bank it would deprive those using 
the south bank stations of certain amenities they 
enjoy to-day. In any case, it is felt that it would 
not meet the known demand for direct facilities 
from south-east to north-west and from south-west 
to north and north-east. The proposed northern 
suburban passenger route is summarily dismissed 
also. On the other hand, approval is given to the 
proposal to construct a north-south tunnel between 
Snow Hill and Loughborough Junction. 

Having thus disposed of the County of London 
Plan, the Committee put forward their own pro- 
posals. These are designed, in the first place, to 
facilitate the replanning of the south bank of the 
Thames, and in the second to meet certain immediate 
traffic requirements. The first proposals are based 
on the following premises: trains from the sub- 
urban stations on the eastern section of the 
Southern Railway, other than those to Victoria, 
should, it is considered, reach the City and West End 
in tunnel. Similarly, trains from the central section 
(at present terminating at London Bridge) should 
be extended into the City in tunnel. Provision 
should also be made for a new terminal to deal with 
main-line trains at present. using London Bridge, 
Cannon-street, Charing Cross and Holborn Viaduct. 
The tunnels connecting with the main-line system 
should be large enough to admit standard-size 
rolling stock, and account should be taken of the 
demand for direct facilities across London. To 
implement these proposals it is suggested that five 
lines should be built in tunnel for the Southern 
Railway's suburban services, which now pass 
through or terminate at London Bridge; and that 
these lines should be extended through the City or 
the West End to link with suitable lines from the 
northern and western suburbs. It is also suggested 
that London Bridge station should be re-sited at 
Tower Bridge-road, about half a mile to the south- 
east of the existing site, and that the line between 
Loughborough Junction and Holborn Viaduct 
should be placed underground and re-sited to run 
through Waterloo and Ludgate-circus. A fourth sug- 





gestion is that a new underground railway for freight 
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traffic should be built foul parallel to the passenger 
line just referred to. This would join the existing 
widened lines at Farringdon-street and thence 
make contact with the main-line systems to the 
north. Finally, it is proposed that a new terminal 
for the main-line and outer suburban trains of the 
Southern Railway should be constructed on the site 
of the existing Waterloo Junction station. 


To meet the more immediate traffic require- 
ments, it is that a south-to-north link 
should be built between East Croydon and Finsbury 
Park to provide improved facilities between Vic- 
toria, the West End, Euston and King’s Cross, while, 
to meet the needs of the outer zone, the London and 
North Eastern lines, with which this link would 
connect, should be electrified to Hitchin via Potters 
Bar and Cuffley. A south-west to north-east link 
should be provided between Raynes Park and 
Clapton, while a new deep-level tube line should be 
constructed under the existing tube line between 
Kennington and Tooting. This might be extended 
to North Cheam. A further deep-level line, follow- 
ing the route of the existing Northern Line between 
Golders Green and Waterloo, is considered, with the 
alternative of an entirely new tube from Clapham 
Junction to Finchley via Knightsbridge, Baker- 
street and Golders Green. The. total cost of 
these schemes at pre-war prices is estimated at 
139,000,000/. or at 142,500,000/., depending upon 
which of the two alternatives just mentioned is 
adopted. In terms of present costs these figures 
would probably be increased to 229,000,000. and 
236,000,0007, respectively. They do not include 
the cost of electrifying or widening existing railways. 

It is further estimated that, under the most 
favourable conditions, the period required for the 
construction of the railways included in the pro- 
posals would be not less than 30 years. A certain 
order of priority in undertaking the necessary 
works is, therefore, laid down, in order to secure 
as soon as possible relief from overcrowding, to 
ensure the provision of new facilities before those 
already existing can be withdrawn, and to relate 
the new proposals to the even broader schemes of 
town planning. The Government are, however, 
urged to take a decision in principle upon the pro- 
posals as a whole, since it is considered unwise to 
treat its separate parts in isolation. For instance, 
to carry out only those schemes which have been 
placed in first priority would be unbalanced, since 
it would include some works the primary purpose of 
which is to facilitate the removal of railway bridges, 
but which by themselves would be ineffective for 
that purpose. Moreover, to select the projects 
the origin of which lies in traffic needs and to reject 
those included for other planning reasons would, it is 
considered, stultify the purpose of the investigation. 
The reverse would also be true. It is, therefore, 
strongly recommended that immediate steps should 
be taken to have the proposals investigated from an 
engineering aspect by a special organisation, which 
should first decide whether the whole scheme is 
practicable and then prepare detailed plans for the 
six projects which have been given the highest 
priority. 

The impression left by the Plan, outlined above, 
is that it is well designed to remove those obstruc- 
tions to the redevelopment of the central London 
area which are caused by the presence of viaducts 
and inconveniently placed terminal stations, as 
well as to provide those improvements in travelling 
facilities which will be necessary in the near future. 
It is important to note, however, that these two 
parts of the plan are interlocked, since from the 
purely traffic point of view the various schemes 
could not be considered as commercial propositions 
in any forseeable circumstances. The Government 
must, therefore, decide whether the benefits which 
may be obtained under the heading of town plan- 
ning, make it worth while to embark on a 
scheme of railway reconstruction which it will be 
hard to justify financially, however attractive it 
may be from other aspects. In coming to that 
decision, they will have to take into account a 
number of imponderables. Not the least of these is 
the distribution of population and industry in 
London in 30 years time and whether this Plan 
provides the best means of dealing with the conse- 
quent traffic. 





THE IRON AND STEEL 
INDUSTRY’S MODERNISA- 
TION PROPOSALS. 


THE reports of the British Iron and Steel Federa- 
tion and the Joint Iron Council, in which they sub- 
mitted to the Government their respective proposals 
for modernisation of plant and equipment, and 
which the Minister of Supply was asked by the 
House of Commons to publish, have now been 
issued in the form of a White Paper (Cmd. 6811: 
H.M., Stationery Office, London, W.C.2, price 1s. 6d. 
net) and demonstrate in a striking manner how 
thorough and far-reaching were the plans for the 
post-war reconstruction of this nationally vital 
industry. There had been some reason to suppose 
that they might be accompanied by some more 
detailed statement of the Government’s policy for 
the future of the industry than was given by the 
Minister in the House on April 17 and discussed in 
an article on page 397, ante ; but this hope has been 
disappointed, possibly because the Government (not 
having as yet the guidance of the proposed Control 
Board) are in no position to commit themselves to 
anything which can compare with the reports in 
detail or improve upon them in principle. On the 
whole, the absence of any such Government state- 
ment is probably an advantage in that it enables 
the re to be studied on their own merits without 
the distraction of repeated comparative references ; 
and they deserve concentrated study, for it is 
doubtful whether any major industry, in this coun- 
try at all events, has ever proposed such a drastic 
overhaul for itself or shown such determination to 
reorganise every department of its being in the 
sacred name of Efficiency. 

Both reports are lengthy documents and can be 
only briefly summarised. The Iron and Steel 
Federation’s plan envisages an eventual annual pro- 
duction capacity of 16,000,000 tons of ingots, of 
which 3,000,000 tons would be for export. The 

figure reached before the war, in 1937, was 
11,600,000 tons for home consumption, the exports 
at that period being about 2,500,000 to 3,000,000 
tons. It is expected that the latter export figure 
could be maintained in future, in view of the restric- 
tion of Germany’s output ; but severe competition 
is only to be expected, especially from the modern 
American plants and from others, in various parts 
of the world, which have been encouraged to expand 
by the lack of exportable British steel during the 
war years. Of the total proposed modernisation 
expenditure of 168,000,000/., therefore, a large part 
is intended for the construction of up-to-date steel- 
works and rolling mills, designed and located mainly 
with an eye to productive efficiency ; mainly, but 
not entirely, since it is evident that considerable 
influence has been exerted by the claims of the 
various ‘“‘ development areas,” the interests of which 
might be expected to weigh fairly heavily with the 
Government. 

Of the total expenditure of 168,000,000/., con- 
templated in the report, the largest portion 
(41,000,0007.) was to go to South Wales and the 
next largest (35,000,000/.) to the North-East Coast. 
Scotland came third with 29,000,000l., and North- 
amptonshire fourth with 20,000,000/., closely fol- 
lowed by Lincolnshire and the com ite district 
of Lancashire, North Wales and with 
19,300,000/. and 17,000,000/., respectively. Sheffield 
was to have 5,500,0001., and the North-West Coast 
the remaining 1,300,000/. The principal items of 
expenditure in South Wales were to be the provision 
of a new works near Port Talbot, with a continuous 
80-in. hot strip mill to produce a million tons a year, 
together with a slabbing mill capable of handling 
1} million tons a year and a new open-hearth furnace 
shop with an initial capacity of 800,000 tons a year. 


large | On the North-East Coast, the whole output of steel 


rails would be concentrated in the Cleveland works 
of Messrs. Dorman and Company, and the 
same firm would erect a new mill at Redcar for the 
production of broad-flange beams, and a continuous 
billet mill and steel furnaces, with an annual 
capacity of 650,000 tons of ingots, on a site (not 
specified) within this area. In Scotland, a new blast- 
furnace, steel plant and mills would provide a nucleus 
for a long-term development involving practically 


the entire replacement of existing plant ; and con. 
siderable extensions were intended to the available 
capacity in the Midlands. 

A prominent feature of the proposals is the amount 
of scrapping of plant that is involved, and the fact 
that, in several instances, it is the design to build 
an entirely new works on a site adjoining an existing 
plant, which. would then be demolished, instead of 
following the more familiar method of graduai but 
piecemeal reconstruction. In various instances, too, 
existing plants are to be worked out to their econo. 
mic end without any hope of ultimate survival, 
the corresponding capacity being provided elsew here 
so as to concentrate the manufacture of some 
particular class of steel; for instance, steelmaking 
would be carried on in only five centres on the 
North-East Coast instead of the present nine, and 
the whole rail production of the country would 
come from only four plants. The amount of rolling. 
mill machinery required would be about 100,000 
tons, which is considerably more than the present 
capacity of that branch of the British engineering 
industry in the time assumed for the fulfilment of 
the plan ; it would be necessary, therefore, to import 
about 30,000 tons of such plant from the United 
States, at an estimated cost of 9,000,000/., though 
there is a suggestion also that some of the plant 
might be obtained from the Hermann Goering 
works in Germany. On the financial side, it is 
estimated that the industry could find about 
half the cost of the new programme out of its own 
resources, and that, given a suitably encouraging 

and taxation policy on the part of the 
Government, the remainder could be found in the 
investment market. (The date of the report, it 
should be mentioned, is December, 1945.) 

The report of the Joint Iron Council, with its 
various appendices, is twice as long as the Federa- 
tion’s report; a natural outcome, perhaps, of the 
complexity of the industry, with its 1,750 com- 
ponent units scattered throughout the country, but 
partly the result of including studies of such matters 
as labour problems, relations between firms and 
with the consuming industries, costing, statistics, 
research, and export trade. The structure of the 
report, in fact, is completely different and, in some 
ways, more to the reader who wants to 
probe a little below the surface. . It may, however, 
be less satisfying than the steel industry’s report to 
the ill-balanced doctrinaire type of planning enthu- 
siast, since the admission is made at the outset that 
“the extent to which the ironfounding industry can 
be organised so that particular foundries concen- 
trate their production upon a closely defined range 
of castings, or upon single types, is and will remain 
limited by reason of the tremendous variety in 
material specifications, sizes and types of eattings 





for concentration than the steel industry affords. — 
One of the chief obstacles to development in the 
iron industry is the lack of skilled labour. Before 
the war, the annual output of iron castings was of 
the order of 2,500,000 tons. In September, 1945, it 
is stated, the industry employed about 98,000 per- 
sons, but not less than 140,000 would be required to 
achieve the desired output of 3,500,000 tons, in 
Spite of the great increase of mechanisation in 
foundries concerned mainly with repetition work. 
Other difficulties confronting the industry at the 
present time arise from the high costs of coke, ores 
and secondary materials, as well as of labour ; the 
price of blast-furnace coke, for instance, has risen 
by about 125 per cent. during the war. These are 
factors almost wholly outside the control of the 
industry, and certainly are not likely to be alle- 
viated as a direct result of nationalisation. Appre- 
ciable economy in fuel is thought to be possible by 
improving the efficiency of the cupola furnace ; 
already, however, the most economical melting unit 
available, as well as being the most widely used. 
The Joint Iron Council emphasise that, in general, 
mechanisation should not be regarded as “ the yard- 
stick of efficiency,” out that, whatever 
the eventual structure of the industry, the small 


foundry must remain an essential feature. 
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NOTES. 


Tue Worvp’s SHIPBUILDING. 

Tae shipbuilding returns of Lloyd’s Register of 
Shipping for the quarter ended March 31, 1946, show 
that the tonnage of the merchant shipping under 
construction in Great Britain and Ireland, namely 
1,676,103, exceeds the figure for the previous quarter 
by 63,293 tons and is also greater by 440,299 tons 
than.that for March 31, 1945. The present total, 
in fact, is the highest figure of tonnage under con- 
struction in the country recorded since June, 1922. 
The vessels under construction in British shipyards 
at the close of the quarter under review number 403 ; 
of these 206 are steamships, 168 are motorships, and 
2 are sailing ships and barges. About 105,000 tons 
of the tonnage under construction, or only 6-2 per 
cent. of the total, are intended for registration 
abroad or for sale. During the first three months 
of the present year, 357,220 tons of shipping were 
commenced in this country and 229,526 tons were 
launched. For the first time since June, 1939, 
figures for merchant shipping under construction 
abroad are inciuded in the returns. The figure given 
is 1,580,823 tons and this is about 487,000 tons below 
the total for June 30, 1939. It must be noted, how- 
ever, that no figures relating to France, Germany, 
Japan, Poland and Russia are included, as returns 
from these countries are not available. The totals 
for 1939, it should be noted, also excluded figures 
for Russia, while those for Spain were incomplete. 
The leading shipbuilding countries abroad are the 
United States with a total of 587,278 tons, Sweden 
with 205,015 tons, Italy with 156,190 tons, Holland 
with 141,915 tons, Spain with 110,974 tons, Belgium 
with 104,940 tons and Denmark with 103,905 tons. 
During the quarter under review 209,593 tons of 
shipping were commenced abroad and 263,353 tons 
were launched. The vessels being built in the world 
on March 30 include 62 steamers and 51 motorships, 
each of between 6,000 and 8,000 tons; 43 steamers 
and 45 motorships, each of between 8,000 and 
10,000 tons ; 21 steamers and 25 motorships, each 
of between 10,000 tons and 20,000 tons; and five 
steamers and one motorship, each of between 20,000 
and 30,000 tons. These last-mentioned five steamers 
are under construction in this country and the 
motorship in Holland. 


Tue Stevens Memoriat Lecture. 


A special meeting of the Junior Institution of 
Engineers was held on Friday, May 3, in the hall 
of the Institution of Civil Engineers, Great George- 
street, S.W.1, to hear the third Stevens Memorial 
Lecture delivered by Dr. R. H. Holroyd, B.Sc., 
the Oil Technical Manager of the Billingham Divi- 
sion of Imperial Chemical Industries, Limited. The 
chair was taken by Sir George Paget Thomson, 
F.R.S., President of the Junior Institution. Dr. 
Holroyd’s lecture, which was entitled ‘‘ Processes 
of Destructive Hydrogenation,” emphasised that 
destructive hydrogenation was now fully established 
as a process for the synthesis of oil fuels from a wide 
variety of complex raw materials. This was evident 
he said, from the fact that, during the war, Germany 
produeed up to 4,000,000 tons a year of oil deriva- 
dives by this means. Bituminous coal, brown coal, 
coal tar, pitch, and heavy petroleum residues had 
been satisfactorily processed in large commercial- 
scale plants for several years—long enough to ensure 
that all major operating difficulties had been over- 
come. In addition to a wide range of suitable raw 
materials, one of the main advantages of the hydro- 
genation process was its flexibility with regard to 
the character of the final oil product. Operating 
conditions could be controlled so that the product 
was mainly heavy fuel oil, Diesel oil, petrol for motor 
vehicles, or aviation base petrol. Normally, petrol 
was the optimum product, since a further advantage 
of the hydrogenation process was that it produced 
light hydrocarbons of high anti-knock i 
Although it was generally agreed that destructive 
hydrogenation was the best of all known processes 
for the production of oil fuels from complex raw 
materials, it could not be expected to compete in a 
free market with ordinary petroleum refining. The 
author described the operating steps involved in 
hydrogenating coal and other organic materials to 





the various oil products, and the plant in which 
these processes are carried out. The major diffi- 
culties encountered in the processing of various raw 


materials, and the methods by which these diffi-’ 


culties had been overcome, were also discussed. 
Mr. L. S. Atkinson, chairman of the Institution, 
proposed a vote of thanks to the author, which was 
carried by acclamation. 


' War-Tme EvecrricaL DEVELOPMENTS. 


An interesting account of the work done during 
the war by two of the principal British electrical 
manufacturing firms was given by Mr. Oliver Lyttel- 
ton at the annual general meeting of Associated 
Electrical Industries, Limited, on Wednesday, 
April 24. The Metropolitan-Vickers Electrical 
Company, Limited, were, he said, pioneers in the 
development of radar, having equipped twenty 
transmitting stations for defence against aircraft 
before the outbreak of war. The British Thomson- 
Houston Company had also played its part in this 
field by developing the first centimetre equipment 
for anti-aircraft fire control and in assisting in the 
production of the Magnetron. The Metadyne 
had been adapted to naval gunnery problems by 
Metropolitan-Vickers, while the same firm 
been responsible for the sets on the first flight of 
British aircraft to be propelled entirely by axial- 
flow jet-propulsion engines. The British Thomson- 
Houston Company had started investigations in 
this field as long ago as 1933 and the first jet- 
propelled aircraft to fly (which was constructed by 
the Gloster Aircraft Company), was powered by a 
jet engine made by that company and based on 
Whittle’s design. During the war a special factory 
was built at Trafford Park for the manufacture of 
heavy bombers. One of the fields in which the 
largest increase in production and technique was 
necessary was in aircraft magnetos and ancillary 
equipment. During 1942 the British Thomson- 
Houston Company completed over 82,000 large 
aircraft magnetos, or more than 50 times the normal 
output. They also produced electrically-propelled 
torpedoes in a special factory at Rugby, and made 
20,000,000 shells and 10,000,000 igniters. Turning 
back to the Metropolitan-Vickers Company, Mr. 
Lyttelton said they were the first firm to develop 
and achieve quantity production of automatic pilots 
(“George”) and were also the largest industrial 
manufacturers of heavy anti-aircraft gun mountings, 
including 5-25 in., 4-5 in., and 3-7 in. Both firms 
had produced a number of transportable and mobile 
power stations and, incidentally, one of the largest 
transformers ever made in this country for use on a 
three-phase, 242-kV 50-cycle system. 


Tue Iron anv Street Instrrute. 


The toast of ‘‘ The Iron and Steel Institute and 
Industries,”’ at the annual luncheon of the Iron 
and Steel Institute, held at the Connaught Rooms, 
London, W.C.2, on May 2, was proposed by Mr. 
John Wilmot, M.P., Minister of Supply. He drew 
attention to the share taken by the Institute and 
its members in bringing the war to a successful 
conclusion... Thus, he stated, new steels had been 
devised to meet the eXacting demands of the war 
and the difficult problem of the shortages of various 
raw materials, previously considered to be indis- 
pensable, had been met successfully, and efficient 
substitute materials found. Manufacturing tech- 
niques and material specifications had been simpli- 
fied. The Institute was essential to the industry 
and he hoped that its tradition of pooling knowledge 
would continue to be developed. The Government 
wished to give its wholehearted support to any 
scheme for improving the influx of young men 
into iron and steel works. There was ample scope 
for youths to rise to the highest positions in the 
industry and he felt that suitable candidates would 
come forward in adequate numbers if the industry 
made known its requirements sufficiently widely. 


ty. | It must be shown, however, that the path from pure 


science to applied science in iron and steel works 
was open and unobstructed. In the course of his 
reply to the toast, the President, Dr. C. H. Desch, 
F.R.S., stated that it could be claimed that, at the 
present time, the industry in the United Kingdom 
had reached a state of great efficiency, and our 
metallurgists were making contributions of first 





importance to knowledge regarding iron and steel. 
During the war it had been to remain 
silent on many of the developments made, but, 
before long, it would be seen how great a part had 
jbeen played by British iron and steel scientists and 
technicians during the past few years. Dr. Desch, 
who also proposed the toast of the guests, welcomed 
visitors from the United States, France, Belgium, 
Poland, Sweden, Switzerland, and other European 
countries, and added that, next year, Jernkontoret, 
the Swedish Ironmasters’ Association, would cele- 
brate its 200th anni The reply to this 
toast was made by His Excellency Monsieur Bjérn G. 
Prytz, the Swedish Minister. 


Royat Enervgers Wark Memoria Funp. 


Soon after the close of hostilities in 1945, an appeal 
was launched for subscriptions towards a memorial 
“to commemorate the contribution made by the 
Corps of Royal Engineers to victory and to perpetu- 
ate the memory of those gallant officers and men 
who gave their lives in its achievement ”—nearly 
10,000 out of more than 400,000 who served in the 
Corps between 1939 and the present day. The 
original proposal was made directly to the troops 


had | concerned, by Lieut.-General Sir J. Ronald E. 


Charles, K.C.B., the Chief Royal Engineer; but, 
even at that date, many men had returned to civil 
life and, to enlist their support and that of others 
interested, the appeal is being repeated, with the 
collaboration of the technical institutions and the 
Press. A Memorial Committee has been formed, 
with Lieut.-Colonel F. L. Stroud, R.E., as honorary 
secretary, and, after consideration of the numerous 
suggestions put forward, it has been decided to 
apply the contributions received to one or more of 
three schemes, as the eventual total of the Fund 
may permit: namely, cottage homes for disabled 
ex-members of the Corps and their families, a con- 
valescent home for ex-members of the Corps, and a 
number of endowed beds in existing hospitals 
throughout the United Kingdom. The target 
aimed at is 100,000/. The benefits to be provided 
will not be restricted to the personnel of the Regular 
Army, but will be made available to the most 
deserving cases, regardless of their terms of service, 
as it is desired to commemorate the deeds of every 
category of officers and other ranks, without distinc- 
tion. . The activities of the Corps during the war 
extended into every field of operations and included 
land-mine clearance, the building of roads, railways 
and, bridges: and. of the “‘ Mulberry” harbour, lead- 
ing the assault on the Normandy beaches and the 
subsequent amphibious operations, and—a danger- 
ous service which is not yet completed—bomb dis- 
posal in the United Kingdom. Contributions to the 
Fund should be sent to the Honorary Treasurer, 
Royal Engineers War Memorial Fund, Gibraltar 
Barracks, Aldershot, Hampshire. For the use of 
those who wish to make annual payments, a form of 
covenant and banker’s order may be obtained on 
application to the honorary treasurer, whereby the 
Fund will benefit additionally by being able to claim 
a refund of the income tax on the payments made. 


Tue New ZeacanD RalLways. 

The percentage of railway operating expenses to 
earnings of the New Zealand Government Railways 
in the year ended March 31, 1945, was 93-96. The 
average figure for the four previous years, which 
were also affected by war conditions, was 84-39 
per cent. In spite of this unfavourable comparison, 
the gross revenue for 1944-45 was the highest ever 
reached, with the exception of that for 1943-44. 
Owing to increased expenditure, however, net 
revenue, compared with that earlier year, decreased 
by 1,368,497. The rise was largely due to the 
decisions of the Government Railways Industrial 
Tribunal, the awards of which added a sum of 
752,190]. to the annual cost of operation. These 
awards affected only part of the year under review, 
and it is estimated that they will result in an 
additional charge of 1,114,800/. in a full year. 
Expenses were also increased by rises in the cost 
of materials and supplies other than coal. The 
reason the latter material did not contribute to the 
rise was that it was in short supply, necessitating 
restricted services. The forced saving, however, 
probably affected traffic returns and so prevented 
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the earning of additional revenue which might have 
assisted in increasing the net result. The overall 
position in 1944-45 was that the net return on 


promising. Some information on 
is given in the section of the annual report contri- 


several years ago and proved to be very popular. 
Tenders are being submitted by various British 
manufacturers for eleven articulated three-car 
Diesel ic sets, to seat 120 passengers; and 
fifteen non-articulated sets, to seat 156 passengers. 





LETTER TO THE EDITOR. 


PIETZKER’S EFFECTIVE BREADTH 
OF FLANGE RE-EXAMINED. 
To Tae Eprror oF ENGINEERING. 

Sm,—Since my article on Pietzker’s theory 
was written, further information on the effective 
breadth of the ship’s bottom or deck as a whole 
has been afforded by the Neverita experiments, 
described by Mr. R. B. Shepheard, B.Sc., and Mr.J. 
Turnbull, O.B.E., in their recent paper to the 
Institution of Naval Architects. As far as can be 
seen from the results quoted in that paper, the 
distribution of stress on the upper deck of the 
Neverita is similar to that which would follow from 
the application of the equations given for a con- 
tinuous plate with stiffeners; the transverse re- 
straint afforded by the bulkheads and other members 
makes these equations more or less applicable. 
When the fuller results promised in the Stationery 
Office publication are available, this matter can be 
investigated further. 

The tendency towards an increase in the longi- 
tudinal stress at the gunwale as compared with that 
at the centre of the ship is apparent; this might 
be expected also from the considerations advanced 
by Dr. Lockwood Taylor in his 1924 paper to the 
North-East Coast Institution of Engineers and 
Shipbuilders. This paper offered a new and 
valuable method of approach to the subject and one 
which it is interesting to note from Dr. Taylor’s 
letter, printed in Enerverrise of April 26, on 
page 400, was first. submitted to shipbuilding 
several years before Schnadel’s treatment of the 
problem appeared. 


71, Fenchurch-street, 


London on Wednesday and Thursday, November 13 
and 14. 


inducted his successor, Dr. C. H. Desch, F.R.S., into 
the presidential chair. In doing so he referred to 
Dr. Desch’s great ability as a lecturer, and added 
that there was no 


THE IRON AND STEEL 
INSTITUTE. 


(Continued from page 424.) 


ConTINUING our report of the annual general 
meeting of the Iron and Steel Institute, held in 
London on May | and 2, we have now to deal with 
the proceedings which followed the presentation of 
the Bessemer Medal to Mr. J. S. Hollings, C.B.F. 


Waitiams Prizes. 
The two Williams Prizes awarded for 1945 were 
then handed to their recipients by the President, 
Mr. A. Dorman, one to Dr. R. Jackson, of Messrs. 
Hadfields Limited, for his paper, ‘‘ The Application 
of Radiography to the Improvement of Foundry 
Technique,” and the other to Mr. T. F. Pearson, of 
Messrs. Colvilles, Limited, for his “ The 
Improvement of the Citric-Acid Solubility of Basic 
Open-Hearth Slags containing Fluorspar.” 


ELECTION OF OFFICERS AND ANNOUNCEMENTS. 
On being called upon by the President, the 


tary announced that the Council had decided to| ; 


asked to collaborate. Members wishing to join the 
new Group were asked to communicate with the 
secretary, who added that there would be no addi- 
tional membership fee. 

The secretary then announced the changes made 
in the constitution of the Council since the autumn 
meeting in November, 1945. Mr. Fred Clements, 
Mr. E. J. Fox and Sir William Larke, K.B.E., had 
been elected honorary vice-presidents, and Mr. W. J. 
Dawson and Mr. G. H. Latham, vice-presidents. 
Sir Arthur Matthews, 0.B.E., Mr. C. R. Wheeler, 
Mr. D. F. Campbell and Dr. J. W. Jenkin had been 
appointed members of the Council and Sir Charles 
Goodeve, O.B.E., D.Sc., F.R.S., and Sir John Dun- 
canson, honorary members of the Council. Principal 
C. A. Edwards, D.Sc., F.R.S., who had been nomi- 


E. F. Law retired in their places. 
ing became ly: vice-presidents, 


Tue New PRESIDENT. 
At this stage of the i Mr. Dorman 


greater name than his in the 


metallurgical world. He briefly referred to the new 
President’s career as Professor of Metallurgy in the 
Royal Technical College, Glasgow, and afterwards 
at the University of Sheffield ; as Superintendent of 
the metallurgy department of the National Physical 
Laboratory ; as adviser to the Iron and Steel Indus- 
trial Research Coltuncil; as technical director of 
Messrs. Richard Thomas and Company, Limited; 





London, E.C.3. 


and as a director of the Whitehead Iron and Steel 


er. =a 
Company, Limited. His textbook, Metallography 
was now in its sixth edition. Dr. Desch had },,, 
elected a member of the Iron and Steel Institut, in 
1913 and had been ‘made a vice-president in 193) 
In 1938 he had been awarded the Bessemer ; 
Dr. Desch then took the chair, and on his Propogi. 
tion, seconded by Sir William Larke, a vote 
thanks was passed to Mr. Arthur Dorman for hi, 
services as President during the past two yearn 
The new President then delivered his presidentia) 
address, entitled “ Science and the Steel Industry,” 
Much of this dealt with the education and trajnj 
of the new entrants to the metallurgical profession 
which, it was pointed out, would be needed jy 
considerable numbers within the next few years 
We hope to reprint Dr. Desch’s address in a forth. 
coming issue. The remainder of the morning session 
of May 1 was taken up by the presentation of three 
papers which formed the basis of a discussion op 
“* Fuel Economy in Iron and Steel Works.” The 
discussion was deferred until the afternoon session, 
commencing at 2.30. 


ers Iron anp STEEL Works. 
were entitled “‘ Fuel Problems 


Tigerschidid, of Jernkontoret, Stockholm ; “ Prob. 
lems in Fuel Efficiency,” by Mr. C. Hulse and Dr. 
Messrs. Hadfields Limited ; and 


Sweden completely from British and American sources 
of imports ; with little or no suitable native resources 
of coal, petrol, or fuel oil, the position of Swedish 
industry in regard to fuel supplies had been critical. 
unt necessity, and 
the use of substitutes, 


and methods had been devised to meet the situation, 
with striking results. Sweden’s natural advantages 
of large reserves of pure iron ore and relatively 
abundant supplies of hydro-electric power, had led 
to the adoption of special methods of reduction. 
The electric pig-iron furnace had assumed a definite 
place in the industry and the type mostly used in 
Sweden was the shaft furnace, called the Electro- 
metals furnace, and constructed by Messrs. Grénwall, 
Stalhane and Lindblad. Latterly, however, electric 
furnaces of the Tysland-Hole type had been built 
in Sweden. This was a low shaft furnace with three 
vertical electrodes, mostly of the continuous 
Séderberg type, in which up to 50 per cent. of the 
fuel used could consist of coke breeze. A full-size 
Wiberg sponge-iron electric-arc furnace had been 
working continuously for the past four years, with 
charcoal as the fuel, at Séderfors. Experiments 


*| were about to start with coke as the reducing agent. 


The Héganis sponge-iron process, which had been 


retiring accordingly : Mr. | ; ‘ ion i ince 1911, was 
J. R. Menzie-Wil Mr. ©. E. L i and De, A,| 2 Continuous operation in Sweden since wi 
McCance and members of Council, Professor J. H. 
Andrew, Mr. W. B. Baxter, Mr. Gerald Steel, Mr. 


also of great interest. Its three advantages were 
that coke breeze or low-grade coal could be used 
as the reducing agent.and fuel. It was not necessary 
to sinter the concentrates before use, and the 
products obtained were very pure as there was no 
contamination by sulphur or other impurity during 
the process. 

The problems discussed in the second paper, 
by Mr. C. Hulse and Dr. R. J. Sarjant, related to 
works in which might be somewhat 
specialised and in which there had been in the past 
a free selection of the most suitable fuel for a specific 


purpose according to its availability and economy of 


utilisation. The authors stated that the problems 
might be classified into three groups, namely, those 








dealing essentially with the fuel and the means 
taken for its efficient combustion ; those relating 
to plant design and the mode of heat transference 
to the medium being heated; and those mainly 
associated either with organisation or with tech- 
nique. Considerable economies could be achieved 
in existing plant by the adoption of a firm policy 
directed towards that end. Indeed, despite the 
savings in fuel which had been effected during the 
war years, the still wider application, in industry 
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ly, of the fundamental pita of of combus- 
could result in further economies, comparable 
nr those already realised. The first essential in 
any systematic attempt at fuel economy was the 
of proper records relating to fuel consump- 
tion and output. It was essential that such records 
should be put to effective use and, in this connection, 
the need for regular plant-survey work might be 
mentioned. Valuable as records of plant perform- 
ance were, they were capable only of e 
ures from normal practice; they did not 
ysually indicate the cause of any such discrepancy, 
neither did they show whether or not, or in what 
manner, the usual standard of performance might 
beimproved. These facts could only be determined 
by the carrying out of a proper survey of the plant 
in question. In some cases, a few simple testa, 
wch as the analysis of samples of the furnace 
atmosphere, or @ pressure survey of the system, 
might suffice, while, in others, a more detailed 
investigation involving observations over a pro- 
tracted period, possibly with the help of recording | , 
instruments, might be re 
Mr. N. H. Turner and F. A. Gray, the authors of 
the third paper, gave a consideration of some of 
the problems of “Fuel Utilisation in Iron and Steel 
Works.” They stated that, in 1930, fuel depart- 
ments had been started in all the main works of 
The United Steel Companies, and as the result of 
cose co-operation with the works departments, 
definite progress had been made. Twelve hot-blast 
stoves had been relined for use with clean blast- 
furnace gas, the new burners being equipped with 
sutomatic air-gas ratio control. The * present 
thermal efficiency of the stoves was 90 per cent., 
against 65 per cent. previously, with further econo- 
mies rowel from the smaller number of stoves 
in use. As the result of closer supervision by the | *°™** 
fuel departments, all heating furnaces were better 
insulated and maintained from the fuel-utilisation 
point of view; increased attention was also paid 
to the utilisation of furnace capacities. The main 
feature at the Templeborough works of the firm 
had been the replacement of solid fuel and producer 
gas by coke-oven gas on a large number of furnaces. 
The preheating of ingots in continuous-bogie 
furnaces had been introduced at Frodingham and 
at Appleby. At Appleby, a new soaking pit, with 
air regeneration and gas preheating in a metal 
recuperator, had been built, and continuous bogie 
furnaces, heated with enriched blast-furnace gas, 
were now used for heating slabs to the rolling tem- 
peratures. ‘The gas supply from the firm’s Orgreave 
coke ovens was to be increased, following the com- 
pletion of additional ovens and the laying of a new 
18-in. pipeline over a distance of 14 miles to supply 
coke-oven gas to the works of Samuel Fox and 
Company. Much attention was paid to water 
treatment to ensure a suitable water supply to 
boilers, as a result of which these had been kept 
clean and free from corrosion. At all the works close 
attention had been paid for many years to the use of 
thermal insulation for the prevention of heat loss. 
(To be continued.) 





Moror-CaR MANUFACTURE IN AUSTRALIA.—Following 
negotiations with the Australian Commonwealth Govern- 
ment and the Government of Victoria, the Rootes Group 
have acquired a factory at Fishermen’s Bend, South 
Melbourne, Victoria, built during the war as a factory 
for tanks. It is intended to produce Humber, Hillman 
and Sunbeam-Talbot cars there, and also Commer and 
Karrier commercial vehicles. It is anticipated that the 
Australian factory will be in production at an early date. 





Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—The result of the ballot for the election 
of members to fill vacancies arising on the Council was 
announced at a general meeting of the North-East Coast 
Institution of Engineers and Shipbuilders, held on April 
26. The new President is Mr. H. B. Robin Rowell, and 
Mr. H. CO. Forster, Mr. A. J. Marr and Mr. J. M. Ormston 
were elected vice-presidents. Lt.-Col. R. A. Bartram, 
Professor L. C. Burrill, Mr. E. J. Hunter and Mr. W. 
Nithsdale were elected ordinary members of Council, 
and Mr. W. Campbell Allan and Mr. W. J. Fleming, 
associates. Mr. W. H. Pilmour is to be honorary 
treasurer. All these elections will take effect from the 
beginning of next session, August 1, except in the case 
of the President, Mr. Rowell, who will be installed by 
Sir Summers Hunter, the retiring President, at the 
annual general meeting on October 18. 








THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Continued from page 426.) 

THE afternoon and evening sessions of the Insti- 
tution of Naval Architects, on Thursday, April 11, 
were devoted to the presentation:and discussion of 
four papers on model experiments. The two con- 
sidered in the afternoon were ‘‘ Some Model Experi- 
ments in Connection with Mine Warfare,” by Mr. 
R. W. L. Gawn, R.C.N.C., and “‘ Experiments with 
Models of Cargo Liners in the Gothenburg Tank,” 
by Professor A. F. Lindblad, Sc.D. The papers 
prescribed at the evening session were on “ Some 
Model Experiments carried out in Connection with 
the Mulberry Harbour,” by Dr. F. H. Todd, and 
on “‘ Craft and Cable Ships for ‘ Operation Pluto,’ ” 
by Mr. M. K. Purvis, R.C.N.C. 


Move. Exprrments ix Mone WaRFARE. 

Mr, Gawn’s paper, as he said, described only 
“a few investigations concerning the remarkable 
development of mine warfare ’’ during the war, but it 
dealt with work on contact, magnetic, acoustic and 
pressure-actuated types of mine. The movement 
of contact and magnetic mines in a tideway, or 
when influenced by the passage of a ship’s hull 
through the water, was investigated by means of 
models ; and experiments were made with an actual 
German magnetic mine—the explosive having been 
replaced by sand—to ascertain the strength and 
proximity of sweep magnets and the effect of sweep- 
ing gear striking the mine. The trajectory and the 
terminal volocity of depth charges were investi- 
gated, and also the use of “hammer boxes” to 
detonate acoustic mines. A particularly interesting 

series of experiments was described, dealing with 
the measures taken to study and neutralise the 
pressure-actuated mine, detonated by the pressure 
waves or “signatures” caused by different types 
of ship at various speeds, and depths of water : 
and, as a subsequent development, to counter the 
German “ oyster” mine, which reacted to suction 
associated with magnetic or acoustic inrpulses. 
These actuating conditions being transient and 
almost mo: , electronic methods were applied 
to record the cycle of changes with accuracy and 
precision. The special equipment evolved for this 
purpose, said Mr. Gawn, and the experience gained 
in the numerous investigations, had proved of value 
in measuring other transient phenomena; for 
example, in model experiments on steering, and 
other aspects of ship performance which previously 
it was impracticable to obtain. Thus the effort 
devoted to investigations of mine warfare had con- 
tributed to the improvement of research technique 
in ship design. 

Captain W. W. Davis, R.N., who opened the dis- 
cussion, emphasised the importance of the mine as 
a weapon; but, he said, it was an unspectacular 
weapon, and in peace-time there was inevitably a 
tendency to forget about it. During the war, we 
had lost, or had had damaged, about 1,100 warships 
and merchant ships due to mines laid by the Ger- 
mans and Italians; on the other side of the slate, 
our own mines, in much smaller areas, had sunk and 
damaged more than 1,500 German and Italian ships. 
He was glad that Mr. Gawn had stressed that the 
Royal Navy was alive to the pressure mine. Experi- 
ments were started in 1940, with the result that, 
when the German pressure mine was first used 
operationally, just after the landing in Normandy in 
1944, we were not caught napping; a tremendous 
amount of fundamental data had been obtained, 
largely from Mr. Gawn’s experiments, and that 
information was passed to the Fleet immediately. 
The Fleet had orders with regard to safe speeds 
over those mines. When commanding a cruiser off 
the coast of Normandy, where the water was very 
shallow, he noticed one of these mines falling into 
the anchorage during an air raid. There was heavy 
shell fire from a which could not be located, 
but, on looking up the tables, he found that, under 
the conditions prevailing, he could proceed only at 
6 knots, for he was steaming over a number of 
ere mines. There was a three-knot tide against 

im, so that he had to steam up the coast at three 
knots; an extremely slow speed when the shells 
were falling around. The Service owed an immense 





debt, Captain Davis continued, to Rear-Admiral 
G. B. Middleton, who was responsible for co-ordina- 
ting all the measures against mines. prptnrter 6 
and foresight were in large measure 

Sh at geal i Ghali Wich Cop veierdon pba 
of mines which the Germans employed. As an 
instance of the value of model experiments, he 
recalled a rather urgent ional requirement for 


a slow-sinking depth charge’ The model experi- 
ments had proved e accurate and had 


allowed the design to be completed without any 


major modifications. Sea-bed model experiments 
must be regarded with a certain amount of caution ; 
where sea beds were simulated, the experiments 
were of value for comparing weapons and shapes of 
weapons rather than for producing absolute data 
of the damaging effect of a weapon under a certain 
set of conditions. The late Professor B. P. Haigh 
had suggested the double L sweep, which was 
perhaps the most outstanding and successful sweep 
we had had during the war against the magnetic 
mine. The Germans never succeeded in making 
one like it ; our ic sweep would sweep some- 
thing like four times the path of a German sweep. 
A great debt was due also to Sir Charles Goodeve, 
whose drive and ingenuity had made that sweep 
possible. 

Sir Stanley Goodall praised the Admiralty for 
having built a second experiment tank at Haslar, 
at a time of great financial stringency ; without the 
facilities afforded by that second tank, it would have 
been impossible to carry out the experiments des- 
cribed in the . Welcoming Capt. Davis’s 
tribute to the foresight of the Admiralty in inves- 
tigating the possibilities of the pressure mine, he 
said the advantage was that it had introduced 
electronics into Haslar; the possibilities of the 
application of that method of investigation to other 
hydrodynamic problems in connection with the 
resistance of ships were very great. 

Mr. R. E. Mate asked, with regard to Mr. Gawn’s 
hint of the possibility of devising some form of 
sweep for the pressure mine, if there was actually a 
system in existence which could sweep it, apart 
from the reduction of the speed of a ship so that the 
pressure generated did not exceed that which might 
explode the mine. He was impressed by the extra- 

i sense of anticipation shown by Mr. Gawn’s 
department and by the Admiralty. They appeared 
to know all the answers even before the enemy had 
propounded the problems. Commenting on a pres- 
sure-measuring unit illustrated in the paper, he said 
it seemed that by a very small modification it could 
be adapted to produce a superior type of pressure 
mine itself. 

Mr. L. Woollard thought that a free mine would 
miss a ship entirely ; the fact that a moored mine 
would hit a ship was entirely due to the pull of the 
mooring. The electronic pressure device, he under- 
stood, had.the merit of recording a force without 
giving a large yield. Normally, when any force was 
measured, it was done by measuring a strain and 
deducing the stress from it. In this device, the 
strain was very much smaller than could be utilised 
by any other device, which was of great advantage 
as there was no deformation to upset the results. 

Dr. G. 8S. Baker, referring to a comment by Mr. 
Gawn, in connection with experiments with a false 
bottom in the tank, that there was a small insignifi- 
cant vertical movement of the false bottom, recalled 
some experiments mfide about 20 years ago, and 
emphasised the necessity for rigidity in a false 
bottom if accurate results were required. In those 
early experiments it was found that a movement, 
which at first was considered to be insignificant and 
which the experimenters were prepared to pass 

over, had accounted for something like 30 per cent. 
more resistance than it should account for if the 
bottom were rigid. 

Mr. J. F. Allan said the paper showed the wide 
variety of usages to which an experiment tank 
could be put in war time, and pointed out that a 
tank would also lend itself to numerous applications 
in addition to the straight resistance and propulsion 
tests in peace time. The tests on the dragging of 
magnetic mines on the sand sea bottom showed a 
striking difference in the behaviour of the mines of 
different size scales, and gave a warning that experi- 
ments on a tiny scale might be most misleading. 
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The electronic manometers described in the paper 
might be of great value in the. future in exploring 
pressure distribution. They had the advantage 
that there was no deformation, and no penetration 
of the surfaces, at the point where the pressure was 
measured. Did Mr. Gawn’s experience of the use 
of the instruments that they were suitable 
for use in other than laboratory conditions? An 
impressive feature of the pressure signatures 
illustrated in the paper was the much wider spread 
of the suction effect. as compared with the pressure 
effect. He recalled some experiments with which 
he was associated some 20 years ago in connection 
with a collision between a liner and a ferry boat. 
Tests were conducted, in which the liner overtook 
the ferry boat. The ferry, in fact, had been run 
down. by the liner, and the object of the test was to 
find out whether the liner had influenced the ferry 
in overtaking and passing it. When the tests were 
made in deep water, no collision occurred ; but when 
the tests were repeated in shallow water, the ferry 
boat was immediately sucked in towards the liner 
and was run down. Those experiments illustrated 
the marked effect of depth of water on the 
distribution and also that the distribution took place 
in a vertical plane as well as on the sea bottom. 
Mr. Gawn, replying, said he was grateful for the 
remarks by Captain Davis, who, during the con- 
cluding stages of the war, was the officer responsible 
for co-ordinating all the work such as +had been 
described. Endorsing Captain Davis’s remarks 
about his , Admiral Middleton, Mr. 
Gawn said that Admiral (then Captain) Middleton 
had started the work in 1940, and the Germans had 
laid their first pressure mine in 1944. Four 
was a good “lap ahead,” and that was one of the 
measures of Admiral Middleton’s achievement. 
The reference to the different characters of sea 
beds, in connection with the dragging of mines, 
drew attention to rheology, which was almost an 
infant science. The experimenters were greatly 
handicapped at the beginning of the work because 
there seemed to be almost a complete lack of 
information on the rheological side ; at any rate, the 
information available was nothing like so extensive 
as on the hydrodynamic side. Dealing with Mr. 
Mate’s question as to whether there was a sweep 
available for the pressure mine, Mr. Gawn said 
that there was such a sweep—but there was also a 
censor! Referring to Dr. Baker’s remarks on the 
necessity for rigidity in false bottoms, Mr. Gawn 
remarked that in using the term “insignificant,” 
he did so only in the light of the particular experi- 
ments; the movement was so small that it could 
not be measured. In certain selected cases, the 
pressure curves had been verified at sea, so that 
there could be perfect confidence that it was only 
under extreme conditions that the false bottom in 
the Haslar experiments had a significant movement. 
Dealing with Mr. Allan’s reference to the scale 
effect on the movement of the ground magnetic 
mines, he said that the biggest model was one 
quarter of full size. Only the smaller models had 
shown erratic results. So far as he was aware, none 
of the mines had exploded by movement, and the 
full-scale trials had berne out the model results. 


EXPERIMENTS WITH MopeEts or Carao LINERS. 


The experiments which were the subject of 
Professor Lindblad’s paper were made at the 
Chalmers University of Technology, Gothenburg, 
with models of cargo liners having block coefficients 
between 0-65 and 0-70, and speeds between 14 
knots and 17 knots. They were undertaken mainly 
to determine the effect of the longitudinal distri- 
bution of the displacement, and the maximum 
fullness that would be consistent with economy, 
and were divided into two main groups. Group A 
consisted of models with a block coefficient of about 
0-658 and Group B, models with block coefficients 
between 0-68 and 0-70; all were of twin-screw 
vessels, The conclusions reached were that at the 
higher speeds, for which Group A vessels were 
intended, the centre of buoyancy should be well 
aft of midships; at speed length ratios between 
0-65 and 0-75, it should be between 1-0 per cent. 
and 1-5 per cent. of the length abaft, and at speeds 


above 0:80. between 2-0 per cent. and 


VL 


Group B, thecentre of buoyancy need not be so 
far aft; but-it was found that, for the block co- 
efficients ‘selected, “the penalty for moving the 
centre of buoyancy to about } per cent. forward 
of midships is very slight.” 

Mr. R. W. L. Gawn, in opening the discussion, 
expressed the pleasure of the members at being 
able to renew their contacts with Professor Lindblad, 
whose paper was the more welcome as the first to 
be published in this country on the work in the 
new Swedish tank. In its main object, that of 
showing the effect of fullness and distribution of 
displacement, the paper could hardly be improved 
upon, though its value would be enhanced if the 
author could expand the diagrams showing “ circu- 
lar C” curves for Groups A and B, or preferably 
could give a table of these value’ to, say, three 
significant figures, in order that specific features 
could be plotted and the results more closely inter- 

. Could the author state the temperature 
of the water to which the model results related and 
the skin friction coefficients used in extrapolation 
to the full scale ? A stetement of the wetted surface 
coefficients and length coefficients would also be of 
advantage. The results showed how necessary it 
was that the centre of buoyancy should be located 
at or abaft admidships; that was a fundamental 
requirement for most types of ship. The paper 
showed that a forward change of only 0-5 per cent. 
of the length could cause an increase of 10 per cent. 
in the effective horse-power ; a factor which was 
at least as important as—and in some forms of 
greater importance than—an equivalent percentage 
change in prismatic coefficient, and indicated the 
necessity for combining the correct location of 
centre of buoyancy position with that of prismatic 
coefficient. 

Dr. G. 8. Baker said the paper gave the results 
obtained on some 20 models as corrected for scale 
effect; he asked whether Professor Lindblad 
had used the standard Froude method of making 
the correction, and also whether, with the very 


fully turbulent flow, especially when the ship was 
in the light condition. Referring to a model of 
a twin-screw ship with a cruiser stern, he thought 
it a pity that the author should have kept the 
cruiser stern almost out of the water. If such a 
twin-screw ship had a much deeper cruiser stern, 
probably the model would then give a better result, 
and he asked if the author could try one such 
model to determine its effect. 

Mr. J. L. Kent, referring to wave-making due 
to the stern, pointed out that, in some of the curves, 
where the 3 
the curves where they were not wanted, at 16 or 
163 knots, whereas in most cases where the ratio 
was 2:4 the humps did not occur. It seemed 
that Professor Lindblad had given a valuable 
limitation for the slope of the water line ; otherwise 
there would be wave-making sufficiently serious to 
cause humps where they were not wanted. Mr. 
Kent recommended a detailed study of the paper in 
order to ascertain the reasons for the small changes 
which were shown. The changes were small only 
relatively ; in merchant vessels, the humps in the 
curves were important, and he believed the trouble 
could be overcome by changing the shape of the 
afterbody line. 

Professor Lindblad said that much of the infor- 
mation asked for by Mr. Gawn was already published. 
Replying to Dr. Baker, he said he had not used any 
special means to obtain turbulent flow in the case 
of the lighter-draught models; he had felt that, 
with the 20-ft. models he had used, it was not 
necessary. As Mr. Kent had pointed out, however, 
there were more differences and disturbing humps 
at the lighter draughts than at the full draught. 
With regard to Dr. Baker’s suggestion to use 
larger and more deeply immersed cruiser sterns, 
he said that work had been done with such sterns, 
and a paper dealing with the work had been issued 
by the Swedish tank. He agreed that, by using a 
longer and deeper cruiser stern, it was possible, in 
some cases, to diminish the resistance by 3 or 4 per‘ 
cent., or even more. 


ratio was 2-75, there were humps in 





(To be continued.) 


2-5 per cent. With the larger block coefficients of 


slanting bow, he had made any correction to ensure | deep 
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THE LONDON RAILWAY PLAN, 


In February, 1944, the Minister of War Trang 
appointed a Committee to report on the technical an4 
operational aspects of those suggestions in the Count 
of London Plan of 1943 which related to the main lin, 
and suburban railway systems of London, | 
mind that these suggestions were intended to contribte 
towards a comprehensive scheme for the redevelopment 
of the area in question. The chairman of this (op, 
mittee was Professor Sir Charles Inglis, O.B.E., FR ° 
while the members included Sir Eustace Missenden, 
ee manager, Southern Railway; Sir T 

omas, ral manager, London Passenger ‘I'rang 
Board ; Mr. J.C, L. Train, chief engineer, London anq 
North Eastern Railway and, until his death, Mr. ¢. p 
Fairburn, chief mechanical and electrical engine 
London Midland and Scottish Railway. The othe 
members were Sir Alan Mount, Mr. Geoffrey Crowther 
and Mr. G. L. Pepler, This Railway (London Plan) 
Committee has now issued a report, which was pyb. 
lished by H.M. Stationery Office this week.* We com. 
ment. generally on this document in our leading artic), 
on page 445, and give below some details of the ney 
lines which the Committee propose shall be constructed 
in the London area. 

The Committee reject, almost in their entirety, the 
proposals put forward in the County of London Plan, 
including specifically those for loop railways north ang 
south of the Thames. It is assumed that, while the 
future population of the area will not change appreci. 
ably in magnitude during the next generation, the 
tendency for a wider dispersal of residence will cop. 
tinue. Although there may be some reduction in traye} 
from homie to work, owing to the establishment of 
satellite towns, it is not believed to be the intention to 
limit residence in these towns to those working in them, 
or to restrict their industries to local labour. The 
demand “for transport may therefore be expected to 
rise and the prospect of reducing the magnitude of the 
rush hour peak is not en ing. It is concluded that 
the volume of travel, as fois in passenger journeys, 
and still more in passenger-miles, will continue to 
increase. 

The proposals for new construction are divided into 
two parts : those designed to facilitate the replanning of 
the south bank of the river and those designed to meet 
immediate traffic requirements. The major proposal 
under the first heading is for the construction of a new 
level station under the Southern Railway at 
Tower Bridge-road, the position of which is shown on 
the map on the opposite page. Five lines in tunnel 
would diverge from this new station as follows : 

Route 1.—Via Fenchurch Street and Moorgate, con- 
necting there with the existing Northern City line to 
Finsbury Park and thence with the Alexandra Park 
and Enfield Town branches of the London and North 
Eastern Railway. 

Route 2.—Via Bank, Holborn Viaduct, Holborn, 
Euston and the London Midland and Scottish Railway 
to Watford. 

Route 3.—Via Bank, Holborn, Tottenham Court-road, 
Bond-street, Marylebone and the London and North 
Eastern Railway to High Wycombe, and perhaps to 
Aylesbury. 

Route 4.—Via Cannon-street, Aldwych, Piccadilly- 
circus, Marble Arch, Paddington, Maida Vale, Crickle- 
wood, and the London Midland and Scottish Railway 
to St. Albans and Harpenden. 

Route 5,—Via Waterloo, Charing Cross, Piccadilly- 
circus, Marble Arch, Paddington to the Great Western 
Railway suburban system. 

Route 6.—A line for ger traffic from Lough- 
borough Junction via Elephant and Castle, Waterloo, 
Ludgate-circus, Holborn Viaduct, Mount Pleasant 
and King’s Cross, to connect with the London and North 
Eastern Railway near Finsbury Park. 

Route 7.—A line for freight traffic from Lough- 
borough Junction via’ Blackfriars and Holborn to 
Farringdon, where it would join the existing “ widened 
lines ” and make contact with the main line system to 
the north. 

As a result of these Is London Bridge Station 
would have to be moved about half a mile to the south- 
east and a new station built at Tower Bridge-road. A 
new terminal for the main line trains which at present 
use London Bridge, Cannon-street, Charing Cross and 
Holborn Viaduct, would be built at Waterloo Junction 
and would be connected with Tower Bridge-road by 4 
partly or wholly new route running south of the present 
viaduct. 

To meet immediate traffic requirements a new line 
(Route 8) is proposed from East Croydon, via Norbury, 
Streatham, Brixton, Stockwell, Vauxhall, Victoria, 
Hyde Park Corner, Bond-street, Euston, King’s Cross, 
and Finsbury Park, to the London and North Eastern 
Railway routes to Hitchin via Potters Bar and Cuffley. 


“s Se 





* Report of the Railway (London Plan) Committee. H.M. 
Stationery Office, Kingsway, London, W.C.2. [Price 
28. 6d.) 
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The purpose of this route is to relieve the heavy pressure 
on the Southern Railway between Balham and Victoria, 
and to provide badly-needed cross-town communica- 
tions from Victoria. A new line (Route 9) would 
also be built from Raynes Park, via Wimbledon, Clap- 
ham Junetion, Vauxhall, Millbank, Westminster, 
Charing Cross, Holborn, St. Pauls, Liverpool-street, and 
Dalston, to Clapton, where connection would be made 
to the Chingford branch of the London and North 
Eastern Railway. The purposes of this route would 
be to provide relief for the Southern Railway between 
Raynes Park and Waterloo and between the west end 
and Liverpool-street. The Northern line of the 
London Passenger Transport Board would be relieved 
by doubling the existing tube between Kenni and 
Tooting (Route 10), and by extending it to North 
Cheam (Route 11) and by either doubling the existing 
line between Waterloo and Golders Green (Route 12A) 
or by constructing a new line from East Finchley to 
Clapham Junction via Golders Green, Baker-street, 
Knightsbridge and Sloane-square. The route mileage 
of the first seven schemes would aggregate 60 miles, 
and of the other five schemes 43 miles, or rather more 
if Route 12B were adopted. It is suggested that the 
order of priority of construction should be Routes 
6, 7, 8, 10, 4 and 9, followed by Routes 3, 12A or 12B 
and 11 as second priority, and Route 5 and Routes 1 
and 2 as third and fourth priorities, respectively. 
The total cost would be 139,000,000/. at pre-war 
prices, or 142,500,0001. if Route 12R were adopted. 
At present day prices, the cost would be about 
229,000,0002., or 236,000,0001., respectively. These 
totals do not inelude the cost of any electrification 
or other work outside the new tunnels. The period 
required for construction would not be less than 
30 years. 

It is pointed out that the report is not intended to 
determine whether such a large scheme as this is 
justifiable. It is considered, however, to be the 
smallest scheme that can be devised to secure at one 
and the same time that substantial areas of Central 
London are freed for replanning and that the traffic 
needs of the public are provided for. It is recom- 
mended that the proposais be considered as a whole 
and if they are to be adopted an immediate start should 
be made by an organisation specifically charged with 
the necessary preparatory work, 





LECruRE ON CoLLOmAL CaARBON.—A lecture on 
‘“* Colloidal Carbon ” will. be delivered before the Royal 
Society of Arts at 1.45 p.m. on Wednesday, May 29, by 
Major W. H. Cadman, M.B.E. t 





RADIO NAVIGATIONAL AIDS. 


One of the principal objects of the international 
meeting on Radio Aids to Marine Navigation, which 
began in London on Tuesday, May 7, is to inform 
other countries of what has been done in the United 
Kingdom during the past few years in devising radio 
aids for marine navigation. Another, no less important, 
aim is to demonstrate how equipment was 
primarily desi for war purposes can, with or without 
modification, be adapted to more uses. i 

has its more commercial side, and the Admiralty 
ignal Establishment, which has been mainly con- 
cerned with developments in this field, is, therefore, 
eliciting the help of manufacturers and the shipping 
interests in preparing designs suitable for everyday 
use. At present, the stage has been reached when 
certain prototype models have been produced and 
these, which have been installed in H.M.S. Fleet- 
wood, will be demonstrated to visitors during the 
meeting to which we have just referred. This demon- 
stration will enable the apparatus to be inspected 
under working conditions and will enable the dele- 
gates both to assess the skill necessary to operate. it 
and to judge the accuracy which can be attained by 
its use. 

Owing to the limited space available, it has not 
of course, been possible to install in the Fleetwood 
all the radio aids to navigation which are in use in 
this country at the present time. The equipment, 
however, includes medium-frequency shipborne and 
rotating-beacon direction-finding systems, as well as 
the position-locating systems known as Gee, Decca 
and Consol. It also comprises a unit, which has 
been installed both to demonstrate the principles 
of radar navigation in confined waters and to illus- 
trate the need for the various features in the per- 
formance specification which has been prepared. 
This set is a modification of one which was erected in 
H.M.S. Pollux and was used earlier in the year to test 
the performance specification and to assess the value 
of various patterns of “‘ corner” buoys as an aid to 
pilotage in confined waters. 

The medium-frequency shipborne direction-finding 
system is capable of taking bearings on any suitably 
situated transmitter, and can be designed for any 
frequency band between 15 kilocycles and 1,000 kilo- 
cy Mag? second, though commercial equipment is 
normally limited to covering the beacon bands and the 
international distress wave, i.e., between 200 kilocycles 
and 600 kilocycles per second. The equipment provides 
a line of bearing relative to some fixed point in the 


ship on the selected transmitter, or, in case of distress 

i , on another ship’s transmitter. The readings 
can be taken aurally by means of a bearing pointer 
and scale, the usual ambiguity of 180 deg. being 
resolved in a separate operation. They can also, 
however, be taken automatically, either by scale and 
pointer or by cathode-ray tube. The accuracy on a 
pure ground signal is limited by the instrument and 
the effects of the ship, but is of the order of +1 deg. 
sae A for 50 per cent. of the observations and of 
+3 deg. for'75 per cent. The daytime range is usually 
100 miles, but may be two or three times as much. It 
is, however, reduced to 25 miles at night. The appa- 
ratus fitted in H.M.S. Fleetwood has a frequency range 
of 40 kilocycles to 1,000 kilocycles per second and the 
bearings are taken aurally. The aerial consists of a 
pair of fixed loops, while a combination of electrical and 
mechanical corrections enables all but a small part of 
the error caused by the metallic masses of the ship to 
be eliminated. s 

The rotating-beacon system comprises a continuously 
rotating loop aerial, which is fed from a continuous- 
wave transmitter, a characteristic signal, or signals, 
being emitted when the zero of the polar diagram lies 
along some specified direction. For H.M.S. ‘ood 
this system is demonstrated by signals received from 
the Orfordness station, which uses a frequency of 
288-5 kilocycles per second and a power of 1-5 kW. 
The speed of rotation of the loop is 1 rpm. The 
observations are made by timing the interval between 
the characteristic zero marking signal and the instant 
of reception of the minimum signal with the aid of a 
stop watch, which may be calibrated in degrees of 
bearing. The range of such a system is up to 300 miles 
by day and up to 25 miles by night. Within these ranges 
the accuracy obtainable is +1 deg. for 50 per cent. of 
the observations and +3 deg. for 95 per cent. of the 
observations. A great advantage of this system is its 
simplicity. 

More elaboration and greater accuracy are provided 
by the Gee system, which consists essentially of three 
transmitting stations sited about 70 miles apart. 
These stations, only two of which are required to obtain 
a position line, radiate a steady succession of pulses 
which are displayed on a cathode-ray indicator in the 
ship. The time the arrival of a pulse from the 
central, or master, station and from each of the slave 
stations is measured on this indicator, the lines of 
position generated by each pair of stations being hyper- 
bolas with the stations as foci. The system operates 
on the band from 20 megacycles to 85 megacycles per 
second, all the stations of one chain using the same 
frequency. The transmitting stations radiate pulses 
of 5 microseconds duration with a peak amplitude of 
300 kW. The master stations radiate 500 puises 
and the slave stations 250 pulses per second. The 
observations are made on a cathode-ray indicator on 
which the pulses from the master and slave stations 


This | are aligned and then cleared from the time bases to 


be replaced by calibration markers. Two numbers 
are thus obtained and are plotted on a chart which is 
overprinted with a hyperbolic lattice, the intersection 
of the two curves thus obtained giving the fix. For 
surface craft, the normal range from any. station in the 
chain is 100 miles with a transmitter aerial 300 ft. to 400 
ft. above sea level. The accuracy is about + 0-3 per 
cent. of the range from the mid-point of the base line 
for 50 per cent. probability and about + 0-8 per cent. 
for 95 per cent. probability. The equipment may be 
operated either to determine the position of a craft 
at a given instant or,to enable a craft to “ home” to 
any point by travelling along a Gee position line. The 
arrival at this given point may be determined by inter- 
section with another Gee position line or by landfall. 
The Decca navigating system consists of a chain, or 
chains, of transmitting beacons, each of which is made 
up of a master station controlling two or more slaves. 
These stations are erected at intervals of 50 to 60 miles, 
and have an output of about 2 kW. Transmissions 
consist of steady unmodulated continuous waves 
with a frequency between 80 kilocycles and 150 kilo- 
cycles per second. Each beacon has its own frequency, 
those of the slaves being in a simple ratio, such as 
4:3 or3: 2, to that of the master and the signals are 
locked in phase. At the receiving end, the phase 
difference between the master-slave pairs of trans- 
mitters is measured at the lowest common multiple 
frequency of each pair. This phase difference can be 
related to the difference in distance between the stations 
and the receiver, thus enabling the latter to be located 
on one of a number of hyperbolic lines of position or 
lanes for each station pair. The lanes can be computed 
and drawn in a lattice on a navigational chart. Though 
the Decca system provides a continuous means of 
plotting» the instantaneous position of the ship, it 
suffers from the fact that when the receiver enters the 
system from outside the service range there is at 
t no means of setting it to give the correct 

plot. It is also affected by sky waves and the presence 





of mountainous land near the receiver, while the 
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coverage of @ pair 
+ 60 deg. about the right bisector of the base 
In the receiver, the phase difference between the 
i from a pair of stations is shown on a “ dego- 
This instrument, is fitted with counter dials 
which are connected so that it. integrates the movements 
of the radiation pattern in terms of lanes, as shown on | 7° 


of saatiown Jn linnited to. » sone-ahomt 
line. 


meter.” 


the chart. and automatically records the movements 
in terms of lanes and fractions of lanes, Along the base 
line between the stations, the width of one land corre- 
sponds to one-half the wavelength at the comparison 
frequency. The overall _ inst accuracy is 
about 0-02 lane, which is. equal to about 10 yards of 
position on the base line, The corresponding values 
at ranges of 100 miles and 209 miles are about 40 yards 
and 80 yards, respectively, with normal station separa- 
tion, though distortion due to reflected signals, moun- 
tainous terrain, and differences in 
tions may have an adverse effect on these figures. 
In the day time, within a range of 300 miles, 95 per cent. 
of the observations are accurate to within four or five 
times the instrumental accuracy, and 50 per cent. are 
oar brit or yt the instrumental SOHNE At 
night, t fect 0 waves is appreciable at ranges 
exceeding 100 miles. and precise performance figures 
are not available. 

In the Consol system, with which H.M.S. Fleetwood 
is also equipped, dot and dash are radiated 
from two stations, and a position line can be determined 
by making a count of the dots and dashes heard during 
the transmission period of one minute. By reference 
to a map bre, = 2p with the Consol lattice, it is 
possible to esta the position of the observer on 
one of five lines in each coverage sector of 120 deg., 
these position lines being located about 20 deg. apart. 
Shi the observer be in doubt on which position line 
he is located, he has to take a roagh bearing on the 
transmitting station with the direction-finding loop. 
He can then establish his position by reference to two 
independently operated ‘Consol transmitting stations. 
ptr Ndr tc pee rity rage 1,500 miles over sea 
and 1,000 miles over land under favourable conditions. 
It cannot be used within a range of 25 miles. No special 
equipment, other than a standard medium- 
receiver, is and though presentation is now 
by the aural reception of dots and dashes an automatic 
recorder is being developed. 

The radar system on the ship was made at the 
Admiralty Signal Establishment in accordance with the 
United Kingdom Radio Marine Transmitter perform- 
ance specification issued by the Ministry of Tran<port. 
It is an experimental model and utilises the H 2 S micro- 
wave device which was originally designed to provide 
aircraft with a map of the terrain beneath. The 
operation of H 2S depends on the discovery that the 
fide sélipeiibal eth UUbecle- withthe Suttoes of ie 
earth vary greatly in magnitude according to the 
characteristics of the particular objects producing 
them. Thu;, while the responses from water surfaces 
are relatively weak, those from open country are 
stronger, and those from built-up areas stronger still. 
It is possible to make use of these differences to provide 
a usable map or chart on which various natural features, 
and such objects as buoys, appear with different 
degrees of intensity. The actual technique used to 
produce the radar picture consists in directing a radar 
beam, narrow in azimuthal angle, towards the earth 
and causing this beam to rotate about a vertical axis. 
The radar responses are applied to a long after-glow 
cathode-ray oscilloscope, or plan position indicator, so 
that a complete picture, on which every point on the 
ground within a given range is uniquely depicted, is 
built up. The result is that when a ship is proceeding 
up an estuary the land features on each side stand 
out clearly, and a well-defined map is obtained which 
can be projected on to an accurately oriented chart. 
As buoys and ships also stand out as bright spots, the | negotia 
traffic conditions on the waterway are also depicted ; 
and it is possible for the navigator to give appropriate | recognise 
directions for steering in conditions of low visibility. | point 
In addition, warning of collision with other ships and 
floating obstructions is provided. 

The equipment used for this purpose in H.M.S. 
Fleetwood is a high discriminating radar set operating 
on a wavelength of 3 cm. and with a peak power 
of 30 kW. The pulse length is one-fifth caeinediil 
and the repetition rate 1,000 pulses per second. The 
azimuth beam width is 2 deg. and the elevation beam 
width 35 deg., while the aerial rotation speed can be 
varied between 20 r.p.m. and 70 r.p.m. The range 
accuracy is 50 yards and the bearing accuracy | deg. 
The plan position indicator, which is fitted on the 
bridge, is 9 in. in diameter and can be made by suitable 
adjustments to correspond to 2,000 yards, 15,000 
yards and 45,000 , on the aaah elltiian In 
addition, a chart comparison unit is provided, the 
picture on which can be viewed in coincidence with 
the chart, thus making a rapid fix possible. The whole 
of the rest of the equipment is mounted in a console 
eee 


h e bridge. 


propagation condi- | 


LABOUR NOTES: 

At a meeting on Wednesday last week, the Central 
Agricultural Wages Board decided to recommend an 
increase of 10s. ‘S week in the minimum wage of aiiplk 
male farm workers with proportionate increases for 
uths under 21 years of age. The t minim’m | 
is 31. 10s. a week. For women, to the recom- 
mendation, the minim@m rate is to be increased frem 
50s. a week to 56s. a week at 18 years of age, and 608.9 
week at 21 years df age. In announcing the decision, 
the independent members of the Board—who- were 
appointed by the Ministry of Labour and National 
Service—said that it was appreciated that theem 
would now ask the Government for increased prices to 
meet the addition to wages. The expectation is that 
the new rates will operate as from July. 14. 





’ 
In the course of an official review of the 
at Wednesday’s meeting, the Board that. both 
sides had gies an undpniggibe tous tip talking 
up of a new wage structure for the i -Later in 
the day, the National Farmers’ Union issued a state- 
ment to the effect that the increases were vhs. 
close the gap between the wages paid in 
and those. paill ta toliee tiidlaeten: iit “they would 
jetify an See” ie. ® special ree undes.-the 
price an. between the Government 
and the N. 


A farther conference on the subject. of women's 
wages took place on eg last between representatives 
of the Allied” Employer’ National 
Federation and anes the trade unions 
having women members engaged in the engineering 
industry. At an earlier conference, the unions had 
submitted a claim for a revision of wage rates, In 
See af the enistingnpuiahreneds seo Se ee 

normally women’s work, they asked for the 
eatablishment of three grades. Grade 2 would be the 
standard minimum for women 21 years and over, and 
would carry the same rate as that of men labonrers. 
Grade 1 would carry lower rates and apply only to 
women under 2] years of age. Grade 3 would carry 
a rate a penny an hour above the Grade 2 minimum. 
The employers rejected the proposals of the unions, but 
offered an increase of 4s, 6d, a week in the national 
bonus for women aged 18 and over with proportionate 
advances for those under 18. 





The representatives of the union intimated that they 
regarded the offer as inadequate and “ failure to 
on the wage issue was accordingly recorded. But it 
is understood that the parties were prepared to agree 
that as part of a long-term policy, a joint committee 
should be set up to investigate the wage structure 
relating to women. Lave Mirerrne b= aiceonsrgh Pinay 
conference were the Amalgama’ 
the Electrical Trades Union, re te tenes General 
Workers’ Union, and the atl ran ape Union of General and 
Municipal Workers. 


During last week, there was a strike of electricians 
in ship repair work in the Port of London. 
The employees claimed that there had been a breach of 
the dilution agreement when men were dismissed at a 
Blackwall establishment while the services of women 
were retained. As a result of negotiations between the 
men’s union and the ag io a formula was found 
on Friday in accordance with which the strikers agreed 
to resume work on Monday this week. 





In a new procedure agreement to which the Ford 
Motor Company, Limited, and the eleven trade unions 
with members employed by them, are parties, joint 

negotiating machinery and a revised wage schedule are 
cee nate peta Re Oa pera 
and that the unions may ap- 

point annual ene We ctuveehs ate othe oan 
that may arise with representa- 


song = tape ater A of work by a 
large number of employees of Briggs Limited, | hea 
Dagenham, was averted when the employers agreed to 


1}d. an hour to all adult workers. There is also to bos 
et a ee 


to silks a ale Seblbdll Dalle tb 


civilian members of Fire Brig by one 


net ape 

Office and the Air Ministry. The new rates have been 
negotiated by the Transport and General 

Union, yr will ropresont an increas in. the pay 
ordinary, firemen from 5J. to 5. 1 pie in that of 
assistant head firemen from i bt orig play 
that of head firemen from 51. 10s. to 61. 5s. a week. 


Wages nerae 
be paid to 
in 





8 in the House of Commons debate on the 








Vote for the Ministry of Labour and National Service 


| where unemplo: 


pay full wages for all Bank Holidays and an extra ind 


; | management 
rear bhutan = the pe 





on Friday last, Mr. Isaacs, the Minister, said Phe: be 
mid- 1939. the total working population of the count; 
was 19, 750,000, of whom 557, ae in the forces, 
the a services, civil defence, and the police. Jy 
February, 1946, the total working population y, 
| 20,695,000, and eat of that number 3,129,000 wer in 
the various services. In mid-1939, the registers 
unemployed,totalled 1,270,000 ; in March of this year, 
the figure, was 372,000. .A point was being reached 
ent was lev: out and not increas. 
‘werd | 6. Sl Since Sik id 1945, unemployment had increased by 
The increase between February and March 
this year was 16,000, which was lower eg the average 
rate of increase during the’ preceding months 


 —— 


In mid-1943, which was the peak period, the number 
employed in the manufacture of equipment and sy 
for the forces was, Mr. Isaacs continued, 5, 180,000, 
at the odo of February’this..year, the namber was 
peer gee that figure was recorded during a period 
of change-over in many factories. The total number 
of insured persons registered as unemployed on March 1} 
was 2-7 per cent. of the insured population. The 
ure | Government. were trying to meet the position in the 
old distressed areas where the percentage was consider. 
ably higher, and the closest collaboration was taking 
between the Ministry of Labour and National 
rvice, the Board of Trade, and other departments. 
The regional officers of the ministries had been given a 
large measure of local responsibility in order that they 
might move forward on any project without recourse 
to approval from headquarters. 





The process of reconversion, Mr. Isaacs said, was 
going-on very well. The increase of employment in 
home ci industries and services since 1945 was 
over 2,000, and the numbers employed on manu- 
facture for the oan trade|in 1946 exceeded the mid- 
1939 figure by 5: In the midland region, there 
were five outstanding’ jobs for every two unemployed 
workers, and in London ‘and the North Midlands the 
ratio, was still higher. South-Wales and Scotland were 
the two areas giving most The of the 
present unemployment were the lack of diversity of 
industries, the turn-over of employment involved in 
the change-over from war to peace, and geographical 
and occupational immo 

Credit must be given to em te: aga Mr. Isaacs went 
on to say, where py had taken men back when they 
need not have d so. In the vast majority of 
instances, he weit a , om were most willing to 
co-operate with the Board of Trade in taking new 
factories into the distressed areas. The development 
already approved would find employment directly for 
193, 700 persons and potential developments, under con- 
sideration would provide for another 101,000. There 
was still, however, a long way to go. Schemes already 
approved would find work for 67,500 in the North- East 
89,500 in South Wales and Monmouth, and 48,700 in 
Scotland. The West Cumberland schemes which 

to provide work for 11,500, would qompletely 
wipe out the pocket of unemployment there. 


ee 


On May 4, the Essential Work Order ceased to apply 
to the British engineering industry. Announcements 
affecting the railway service and the cotton spinning 
industry are expected soon, and when these have been 
given effect, the only im industries remaining 
within the scope of the Work Order will be 
agriculture, coal-mining, building and its ancillary 
trades, shi ing, and the mercantile marine. In 
the case agriculture, freedom to move within the 
industry is allowed. 


Wage increases, estimated to have reached a total 
of 831,0002. a week, were given to about 2,320,000 
employees in this country in the first three months of the 
— year. The principal industries affected were 

chemical manufacture, furniture, electricity- 
supply, iron founding, and a section of the quarrying 
ustry. 


oak. 
7 











Last week-end the 11,000 employees of Vauxhall 
Motors, Limited, Luton, Bedfordshire, were enjoying a 
full two-days’ break. They are now working a five-day 
week of hours instead of the previous 464-hour 
week. Employees and management, acting as a team, 
have planned the five-day week through the firm’s 

advisory committeé. Basic rates and 

pay packets are 

unchanged. On Friday, May 3, at 6 p.m., at the close 
of the first five-day week, it was announced that while 
it was too early to draw positive conclusions, production 
had increased by 12 per cent. over the previous best 
post-war week. The management advisory committee 
comprises 21 representatives from the works and five 





members of the management. 
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Fie. 2. Coxtp Store aNp REFRIGERATING PLANT. 


REFRIGERATED STORAGE AND 
TRANSPORT OF MEAT IN THE 
TROPICS. * 


By Ezer Grirrrrus, D.Sc., F.R.S., and M. J. 
HickKMaN. 


Ix recent years, much attention has been given to 
the construction of cold stores designed to meet 
particular war requirements. The proceedings of this 
Institute give details of the layout and equipment of 
the War emergency cold stores and also record the 
results of heat-loss tests carried out on one of these 
stores.t Another important aspect of storage and 
distribution is the transport of Paar A meat from 
the base cold store or the refrigerated s hip to the 
consumer. At the request of the Ministry of Works, 
who were acting on behalf of the India Office, some tests 





* Paper from the National Physical Laboratory, 
read by permission of the Director, at a meeting of the 
Institute of Refrigeration, held in London on Feb- 
ruary 28, 1946. Abridged. 


t+ Proc. Brit. Assoc. Refrig., 1942-3. 


were undertaken on equipment of this type* with 
particular reference to the “ carrying time ” of frozen 
meat.in transportable containers, since this factor 
determines the limiting distance from base store to 
front line and also the priority which must be given to 
this transport. The salient features of the outfit were 
a mobile refrigerating plant, a transportable cold store, 
a freezer unit and containers of various types. The 

plant was adapted for cooling a number of 
small land Jom and for the freezing of solutions of 
salts, both in the tanks installed in road-rail containers 
and in the inserts which are used in the pony containers. 
In addition, there were insulated panniers suitable for 
mule transport or for carriage and dropping by para- 
chute from aircraft. 

The present paper records the technique employed 
in testing this equipment, and some of the results 
obtained. The tests carried out included the fol- 
lowing :— 

Transportable Cold Stores.—Air leakage from the 
store when the air inside was maintained at various 
pressures above the external air; heat loss through the 








* Modern Refrigeration, August, 1944. 


insulated walls, roof and floor with measured electrical 
heat input inside the store; and the rate of ice or 
snow accumulation on the air cooler during operation 
with an empty store. 

il Containers.—Heat-loss test with a mea- 
sured electrical heat input inside the container; and 
“ carrying time” or rate of warming up of a load of 
frozen meat when the container was subjected to a 
daily of radiation and temperature simulating 
tropical conditions. 

Pony Containers.—Effect of exposure to simulated 

ical conditions of high humidity ; water tightness 
of lids under heavy rainfall; and “ ing time.” 

Insulated Pannier —Rate of warming up of packaged 
meat under daily cycle of radiation and temperature 
simulating tropical conditions. 

In’most of the tests, the essential quantities to be 
measured were the temperatures of the meat, of the 
air, of the various of the store, and of the 
containers, etc. For this purpose, thermocouples 
were extensively used, supplemented on occasions with 
mercury-in-glass thermometers and with temperature 
and humidity recorders. Thermocouples of 26 s.w.g. 
copper and constantan (or nickel-chrome and con- 
stantan) wires have been found to be most useful for 
this type of work. This thermocouple can be obtained 
in the form of twin laid wire, double cotton-covered 
(or glass-silk covered, if required) laid side by side, 
double-covered overall, and waxed. It is found that 
this twin wire can be handled with the same facility 
as a single wire ; it is obtainable in of several 
hundred yards, and a single calibration of thermal 
— against rature over the required tempera- 

anne ciaaeky applies within the accuracy for 
thee ‘us over ay whole of one batch, although it is 
ral to take sam of wire at intervals 


tt the batch and calibrate these to check that 
homogeneity throughout the h is satisfactory. 
is bs of cedaeiaee advantage to be able to cut off 


@ piece of the wire of any desired length and not to 
have to calibrate it individually. In addition, all the 
eet en: gy Avon ge s emnbrmglirwa 


by aati these individually in tightly fitting closed- 

ended glass tubes, immersed sbont 9 in. deep in melting 
crushed ice contained in a well insulated vessel or, if 
this is not available, in an insulated vessel full of water. 
In the latter case. a tested mercury-in-glass thermo- 
meter, immersed in the water, is used to measure the 
cold-junction temperature. The thermal e.m.f.s. of the 
thermocouples were measured by means of a self- 
contained portable potentiometer, designed with a low 
range especially for thermocouple work. Such a poten- 
tiometer has the portability of a millivoltmeter-type 
indicator with the great advantage that it can be used 
to measure eee with thermocouples of any 
type and any length; also, changes in the resistance of 
the external circuit do not affect the readings. 

The surface temperatures ‘were measured by means 
of disc-type thermocouples, made by soldering (using 
resin finx only), the copper and the constantan wires 
to discs of copper foil, about 1 in. in diameter. These 
dises were then either cemented directly on to the 
surface of which the temperature was required, using 
the rubber based cement known as Bostik, or by 
attaching the disc to a backing of sponge rubber or 
felt, glued to a cork carried in an ebonite tube. This 
portable thermocouple could be pressed against any 
accessible surface of which it was desired to measure 
the temperature. 

The thermocouple junctions used to measure the air 
temperature were either soldered or welded. They 
were shielded by aluminium-foil radiation shields in 
the form of tubes about 3 in. long and } in. in diameter. 
Where mercury-in-glass thermometers were used, 
these were similarly shielded from direct radiation. 
The temperatures of the interior of the quarters of 
meat were obtained by thermocouples inserted into 
holes from 2 in. to 3 in. deep, made by means of a 
cold spike, the cold thermocouples well 
into the meat down to the bottom of hole imme- 
diately the spike was withdrawn. This method is 
quick in action, since the thermocouple attains equili- 
brium in about half a minute. The use of three separate 
thermocouples with a selector switch enabled a con- 
siderable number of observations to be made of meat 
temperatures during loading and 

One. af the easontial teste required on the vasious 
containers forming part of the equipment was a deter- 
mination of the rate of warming-up of loads of frozen 
meat in the containers under ambient air temperatures 
and solar radiation simulating those prevailing in the 
Far East. For this purpose, a double-walled test room 
was constructed from asbestos-cement sheeting on a 
timber frame. It measured. 12.ft, by 15 ft. and 12 ft. 
in height. A battery. of 42 infra-red lamps (110-130 





volts, 250 watts rating) were suspended from the 
ceiling of the room to supply the necessary radiation. 
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To raise the ambient air temperature in the test room, 
electrical tubular heaters were installed around the 
inner walls of the room near floor level, The amount 
of thermal radiation from the lamps on to the tops of 
the containers below was adjusted by switching off 
pairs of lamps where necessary, and the temperature 
in the room was controlled by an adjustable thermostat 
which switched some of the tubular heaters on and off. 
No form of air stirring or humidification was used, so 
that all the tests were carried out under still-air condi- 
tions of low humidity. The daily cycle of air tempera- 
ture and roof temperature recorded for a typical test 
is given in Table I. (See also Fig. 5.) A photograph 
of this room with one end removed and with a container 
in position for. test. is reproduced in Fig. 1, on page 
453, which shows the banks of infra-red lamps under 
the ceiling and the tubular air heaters at floor level. 


TaBLE I.—Daily Cycle of Test Conditions of Pony 

















Containers. 
Air Temperature of 
Time. Temperature. Top of Lids. 
Deg. F. . F. 
01.00 hrs. to 04.00 hrs. 70 70° 
04.00 ,, 5, 07.00 ,, 80 80* 
07.00 ,, ,, 10.00 ,, 90 90* 
10.00 ,, ,, 13,00 ,, 100 120 
18,00 ,, ,, 16.00 ,, 110 135 
16.00 ,, 4», 19.00 ,, 100 120 
19.00 ,, ,, 22.00 ,, 90 90° 
22.00 ,, ,, 01.00 ,, 80 80* 
* No radiation. 


The cold store, designed to be transportable in 
sections, measured 37°ft. by 48 ft. by 8 ft. high 
internally. Its nominal capacity was 100 tons. The 
store was insulated with slab cork fitted into panels 
framed with timber and faced on both sides with 
asbestos-cement sheeting except in the case of the floor, 
which was surfaced with tongued and grooved timber. 
The complete store was housed inside an asbestos- 
cement sheeting on steel frame building with a pent 
roof. It was cooled by air circulation over a battery 
of direct- ion finned pipes installed inside the 
store, the air delivery trunking being carried slong 
under the ceiling and discha horizontally ang 
ports, the air intake to the cooler unit being in the 
base of the unit at floor level. A general view of the 


Fie. 3. Roap-Ratt Conratyers. 
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cold store, refrigerating plant and other equipment is 
shown in Fig. 2, on 453. Owing to thesize of the 
store, it was not ble to subject it to simulated 
tropical conditions. 

or the type of construction employed, involving 
panels which could be dismantled and reassembled, 
and in view of the high temperature and humidity 
likely to be encountered in the Far East, it is desirable 





to obtain information as to the possible leakage of 
outside air into the store at the joints between the 
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panels. Prior to the tests, all joints with the exception 
of about one quarter of the floor area had been sealed 
with adhesive tape or caulked. A test by burning 
smoke candles and hessian inside the store gave visible 
indications of leakage. A quantitative test was then 
carried out by measuring the leakage when the air in the 
store was raised to an excess pressure over the outside 
air. For this purpose, the store air-circulating fan 
was used to draw air from outside through the defrosting 
plug door and discharge it into the store. When 4 
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steady state was obtained, the leakage from the store 
was equal to the volume of air drawn in through the 
plug door and was measured by means of a small 
rotating-vane anemometer traversed across this 

ning. The pressure difference between the air 
inside and outside the store was measured by means 
of a differential water gauge and the leakage obtained 
for various pressure differences. These data, together 
with a knowledge of the pressure difference between 
inside and outside during normal running conditions 
and various wind velocities, enable an assessment to 
be made of the leakage. For a pressure difference of 
0-1 in. w.g., the leakage was about 150 cub. ft. per 
minute. According to A. E. Allcut,* this quantity 
of air flowing under a pressure difference of 0-1 in. 
w.g., corresponds to the leakage from a crack 35 ft. 
long and 0-05 in. wide between two boards { in. thick. 

For the heat-leakage test, a bank of electrical tubular 
heaters controlled by a thermostat was installed in 
the empty unrefrigerated store and a fan placed in 
one corner blew air across these heaters and circulated 
the air inside the store, maintaining it at a temperature 
about 35 deg. F. above the outside air. After an initial 
period of three days, when conditions became settled, 
the air and surface temperatures inside and outside 
the store, and the electrical power input to the heaters 
and fan, were recorded during the next two days. 
The observed heat leakage was found to agree closely 
with that computed from the known thermal conduc- 
tivity of slab cork and timber. 

Two tests were made to determine the amount of 
water frozen on the gilled piping of the cooler unit 
under normal running conditions, with the store empty 
and at temperatures of 12 deg. F. and 20 deg, F. e 
cooler unit was first thoroughly defrosted and then 
operated to maintain the store at the steady tempera- 
ture “for several hours. The cooler unit 
was shut down, all the air ducts and intakes closed, 
and a bank of tubular electrical heaters fitted in the 
cooler unit were switched on to defrost the cooler. 
This water was collected and weighed. 

Special containers had been designed for the bulk 
transport of frozen meat or other perishables by railway, 
toad vehicles or on water by ships or barges. These 
containers, illustrated in Fig. 3, opposite, were of 3 tons 
nominal capacity, measured 8 ft. by 7 ft, by 7 ft. 9 in, 
overall, and were insulated with baked slab cork. and 
kapok. They were fitted with a sheet-metal solar 
radiation shield above the roof, leaving a freely venti- 
lated air space about 14 in. wide. At the end remote 
from the door was a tank filled with a solution of salts. 
A coil of piping inside each tank could be coupled 
to the refrigerant line of the mobile plant and the 
contents of the tank frozen by direct expansion. 
During the tests, one road-rail container was modified 
by removing the tank and installing a coil of direct- 





* Univ. of Toronto Bulletin, No. 158 (1939). 
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expansion piping under the roof, as shown in Fig. 4, 
oe so that the container could be precooled. 

e removal of the tank reduced the reserve of refrigera- 
tion available during transport, but increased the avail- 
able loading capacity. 

The first test carried out on a road-rail container was 
a heat-leakage test. The container was placed in a 
test room at a fairly steady temperature and electrical 
tubular heaters, operating at about one quarter normal 
rating, were installed inside the container, about 1 ft. 
above the floor. These were controlled by a thermo- 
stat which maintained the inner surface of the con- 
tainer at about 107 deg. F., the outer surface being 
approximately 65 deg. F. These temperatures were 
measured by thermocouples attached to the walls, 
roof, door, etc. After a settling period of three days, 
observations were made of the internal and external 
surface temperatures and of the electrical power input 
over a further period of two days. The heat leakage 
of 880 B.Th.U. per hour for the stated temperature 
difference was found to be in close agreement with the 
computed heat leakage. 

The “carrying time” of a container fitted with 
tank cooling, and loaded with about 2} tons of frozen 
boned beef quarters, was investigated when it was 
subjected to a daily cycle of temperature simulating 
tropical conditions. Thermocouples were attached to 
the inner surfaces of a road-rail container and then the 
tank and its contents were cooled (and presumably 
frozen) to —4 deg. F. The container was then loaded 
with 5,645 lb. of boned beef fore and hind quarters 
at a temperature of 18 deg. F. to 20 deg. F. Thermo- 
couples were fixed on and in the meat as this was 
loaded, and later in the air near the top and the 
bottom of the container. The container was then 
transported to the tropical test room and was there 
subjected to a daily cycle of air temperature and 
radiation simulating tropical conditions, the air tem- 
perature ranging from 70 deg. F. to 110 deg. F. and an 
intensity of radiation falling on the roof radiation 
shield raising the roof of the container to a peak 
temperature of 155 deg. F. 

0 ations were made of the temperatures of the 
meat, of the tank, of the air in the container, and of the 
internal and external surfaces, at intervals of about 
three hours during the test run. After 53 hours, a 

arter of meat situated near the roof was removed. 

e side of the quarter nearest the roof had softened 
and its temperature was 30 deg. to 32 deg. F. The 
remainder of the quarter was hard, its temperature 
being 26 deg. to 28 deg. F. A slight softening of the 
outer surface of the top quarters was noted 
74 hours. When the container was unloaded after 
96 hours, about 80 per cent. of the contents was at a 
temperature of 25 deg. to 27 deg. F. The remainder, 
generally from the top part of the load, ranged from 
30 deg. to 36 deg. F. While the tests were in progress, it 
was observed that a stream of cold air emerged from 





beneath the lower edge of the door and that there was 
a considerable deposit of ice on the side of the tank 
and on the fittings in the vicinity of the valve com- 
partment, 


The “carrying time” of a road-rail container was 
tested (on the same container) with the tank removed 
and a di ion roof grid fitted. The container 
was first pre-cooled to about 8 deg. F., and then the 
same amount of meat was loaded as before at a tem- 
perature of 15 deg. to 18 deg. F. This left an empty 
space about 1 ft. in depth above the load (see Fig. 4). 
Thermocouples were attached to and inserted in the 
meat and fitted to the rajil-road container, as in the 
previous test. The joint. between the door and its 
frame and the valve compartment cover were sealed 
with putty. The container was then subjected to the 
cycle of temperature and radiation simulating tropical 
conditions. 

Over a period of 70 hours, a rate of rise of about 
4 deg. F. a day was found for the top layers of 
quarters. The centre of the load rose from 16 deg. 
to about 23 deg. F. in about three days. At the end 
of three days, the meat temperature ranged from 
22 deg. to 30 deg. F. When unloaded, the top layer 
of quarters were soft, ranging in temperature from 
29 deg. to 32 deg. F., the centre quarters ranged from 
24 deg. to 26 deg. F., and the quarters from the bottom 
ranged from 26 deg. to 28 deg. F. The highest ceiling 
temperature was about 60 deg. F., decreasing to a 
minimum of 45 deg. F., when there was no radiation, 
The internal air temperature just below the ceiling was 
lower by a few degrees. (See Fig. 5.) With a roof 
grid the ing time was about one day less than for 
a container fitted with a tank, under the same con- 
ditions of test, but it would have been possible to load 
more than 2} tons of meat into the container with the 
tank removed. In connection with these tanks con- 
taining solutions of salts, occasionally difficulty was 
experienced in deciding whether the contents were 
completely frozen. Some simple check is required to 
ascertain this and so avoid serious loss of capacity due 
to incomplete freezing. 

The pony containers, shown in Fig. 6, herewith, 
were designed to carry about 800 Ib. » eA packaged 
meat and were in the form of boxes measuring about 
6 ft. by 3 ft. by 3 ft. overall, fitted with removable lids. 
Various types of thermal] insulation were used, including 
slab cork, kapok, rock wool and corrugated plastic 
sheet. They could be cooled by inserted tinned-iron 
containers, about 2 ft. by 1 ft. by 1 in.; containing 
solutions of salts which could be frozen in the insert 
freezer unit. These inserts were fitted in racks around 
the containers, the maximum number per container 
ranging from eight to twelve. 

The empty containers were brought to the N.P.L. 
and subjected for about two weeks to a continuous 
daily cycle of radiation from infra-red lamps, and of 
high humidity (95 per cent.), both day and night, 
with day temperature of about 95 deg. F. and about 
80 deg. F. at night. The temperatures of the internal 
and external surfaces and of the air in the container 
were recorded. When the top surface of the lid of an 
aluminium-painted container was 120 deg. F. the 
internal air temperature was about 90 deg. F. ; 
corresponding temperatures for a container painted 
battleship grey were 150 deg. F. and 100 deg. F., 
respectively.. Some warping of the teak casing occurred 
in the latter container, and. oxidation of the metal 
parts was evident on all the containers. 

Since the pony containers would probably be exposed 
in transit, during some seasons of the year, to very 
heavy continuous rainfall, it was considered essential 
to carry out a test simulating this condition. The 
containers used in the previous tests were removed 
from the testing building and allowed to cool. They 
were then subjected for three hours to heavy rain 

uced by an overhead spray unit. In all cases, 
the lids leaked and a conriderable amount of rain 
penetrated into the containers. 

The pony containers were intended for use with 
Ne ee 
avai for the tests, so the loading that could be 
obtained was considerably below the nominal capacity 
of 800 lb. For the first test of carrying time, three 
containers were led inside the store for three 
days: with the lids removed, the store temperature 
being maintained at about 10 deg. F. during the last 
day and 6 deg. F. during the last six hours. The 
containers were then closed, removed from the store, 
and loaded with quarters of boned beef at a tem: 
ture of 18 deg. to 20 deg. F., thermocouples bei 
attached to and inserted in the meat, in the air in 
the containers, on the underside of the lids, and, where 


after | inserts (cooled to 3 deg. F.) were fitted, to the inserts. 


The three containers were then placed in the tropical- 
test chamber and were subjected to a daily cycle of 
air temperature and of radiation from the infra-red 
lamps overhéad, the latter being adjusted to maintain 
the lids of the boxes at the desired temperature (see 


Table I, opposite). 
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The temperature of the underside of the lids of all 
three containers ranged from 70 deg. F. to 80 deg. F. 
while maximum radiation was falling on the containers, 
and it would seem that an increase in thickness of 


insulation of the lid would be desirable to reduce this | P 


effect when the container is exposed to intense solar 
radiation. For instance, an aluminium-painted metal 
sheet placed asa radiation shield over the top of one 
container was found to reduce the lid top temperature 
from 135 deg. to 120 deg. F. After 50 hours, one of 
the containers not fitted with inserts and containing a 
meat load of 700 lb., and another containing a load of 
285 lb., also without inserts; were unloaded and spear 
thermocouples were used to measure the meat tempera- 
tures at’a number of points. These were found to 

from 29-5 deg. to 31 deg. F., and from 28-5 deg. 
to 29-5 deg. F., respectively. The third container, 
with eight inserts and 355 ib. of meat, was unloaded 
after 67 hours test run and the meat temperature was 
found to range from 28-5 deg. to 29-5 deg. F. 

The carrying time of pony containers which were not 
precooled was tested. The initial temperature of the 
three containers tested was 65 deg. F. and of the inserts, 
where used, 4 . to 5 deg. F. Boned beef at 
18 deg. to 20 deg: F. was loaded in the containers and 
a test carried out as already described for precooled 
containers. The average meat. temperatures at 
various times are given in Table II. It will be seen 
that the use of inserts in an unprecooled container 
maintains the average meat temperature below 30 deg. 
F. for 72 hours, whereas the temperature of the meat 
in the container without inserts was from 30 deg. to 
45 deg. F., according to position, after the same period. 
It would also appear that, when inserts are used, there 
is no great advantage in precooling the container. 
TABLE Il.—Temperature of Meat in Pony Containers, 

Not Precooled. 






































Temperature of Meat (deg. F.). 
: Number a) : ’ 
Con- of 
tainer. | Inserts.| Meat. After After After 
24 Hours. | 48 Hours. | 72 Hours. 
Lb. | 
Med 12 421 _ 18 25 27 to 30 
B None 303 26 to 32 | 30to43 | 30to 45 
Cc 269 20 26 27 to 30 
TaBLeE III.—Tests on Insulated Pannier. 
| 
. Temperature of Meat (deg. F.). 
Time from Start of 
Test (hours). | 
| Near Side. Centre. 
45 | 35 | 29 
51 39 | 29 
57 45 


30 





The insulated panniers were designed for the trans- 
portation, by porters, pack animals and aircraft, of 
frozen. meat in pressed slab form directly to front-line 
troops for immediate consumption. The pannier, 
which had internal dimensions of 22 in. by 16 in. by 
6 in., approximately, was insulated with 2 in. of 
vegetable fibre and its tare weight was 184 lb. A test 
of the carrying time on an insulated pannier was carried 
out on a block of pork trimmings weighing 56 Ib. and 
initially at a temperature of 17 deg. F. This was 
placed in the pannier, which was subjected to the daily 

le of temperature and radiation already descri 

the temperature of the room varying from 110 deg. F. 
down to 70 deg. F. After 57 hours, the temperature 
of the sides of the block of meat rose rapidly and the 
data are summarised in Table III. From the curves 
of temperature against time, it would appear that the 
* ing time ” of a pannier is about 24 days if the 
temperature of 45 deg. F. for the meat is not to be 
exceeded. 

The tests here recorded were part of a com ive 
trial which included load tests on the igerating 
plant under various conditions ; fuel and water con- 
sumption ; rate of cooling of the store, of the road-rail 
containers, and of an insert load in the freezer unit ; 
dimensional of the store ; physical and chemi- 
cal tests on the solutions of salts used in the tanks and 
inserts; and transport over a distance of about 150 
miles by rail of a road-rail container loaded with frozen 
meat. The tests selected for this paper were those 
deemed to be of general interest and illustrate the 
methods used. 





RoyAL AERONAUTICAL SocteTy.—The Hatfield Branch 
of the Royal Aeronautical Society, which has been in 
abeyance during the war, is resuming its activities and 
a lecture programme is being Membership 
for 1946 will be limited to 175, but it is hoped to increase 
this number next year. The honorary secretary is 
Mr. H. W. L. Calder, A.F.R.Ae.S., The de Havilland 
Aircraft Company, Limited, Hatfield, Herts. ° 
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574,113. Are-Reotifier Cubicle. Hewittic Electric 
Company, Limited, of Hersham, and A. de M. Browne, of 
Wimbledon. (4 Figs.) January 6, 1944. The inven- 
tion is a single cooling cubicle for a number of mercury- 
are rectifiers. The cubicle consists of a framework of 
angle irons to which are welded sheet-metal sides, with 
front and back doors. It is divided into upper and lower 
co! “by two cradles 21, 22, which slide on 
tubular rails 24, 25. Each cradle is an open frame and 














has two sockets to hold two glass rectifier containers. 
Vertical angle irons 33, 34 are welded to the back of the 
cradles and hold securing bands 35 surrounding the 
containers. In the lower compartment is a four-bladed 
fan 36 blowing air vertically upwards along the containers. 
The four containers are tilted away from the vertical so as 
to reduce the space required for the anode arms. The 
angle of tilt may be adjusted by the securing bands 35. 
Each cradle, complete with the containers, may be slid 
completely out of the cubicle as a unit, after the electrical 
connections have been released. (Sealed.) 


GUNS AND EXPLOSIVES. 


574,513. Delayed-Action Fuse. Allen West and 
Company, Limited, of Brighton, and F. J. Pavitt, of 
Brighton. (3 Figs.) February 17, 1941.—The invention 
is a delaying mechanism for use on rocket projectiles 
in which an inertia element, due to the acceleration of 
the projectile, moves from a safe position to the fuse 
arming position. The inertia element 2 is mounted at 








(874,513) 


the end of a swinging arm 4 connected to a gear 
train driving a flywheel 3. The latter makes 175 
revolutions while the inertia element moves through 
90 deg. between its two positions. When the inertia 
element 2 reaches its operative position, it is latched 
there, and completes two electric circuits, two 
bridging contacts 14 bridging two stationary contacts 
15 on the base 1. Two other bridging contacts 16 on 
the inertia element bridge two stationary contacts 17 in 


ih, 
the safe position. The connection between the arm 
and the gear train is @ lost motion connection, so that ‘ 
contacts 17 can be unbridged almost instantly whe the 
The arm 4 and all the Membery 
of the gear train are mounted between two 
Plates 20 carried by the insulating base 1. The 


f 
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of the engine. In the rotary valve itself is a combustion 
space terminating at a port 13 in the conical surface. 
The valve member is fitted with sealing rings 15 and 16 
above and below the port. In operation, the sealing 
rings 15 and 16 effectively impede any excess flow of oil 
to the zone between them when the gas pressure in the 
cyclinder is low, as during an induction cycle, while at 
the same time impeding undue displacement of the 
oil from the zone during the high gas pressures. The 
rings expand and contract to maintain a seal during the 
axial movement of the valve member permitted by the 
floating mounting. (Sealed.) 


METALLURGY. 


573,749. Ingot Pouring. English Steel Corporation, 
Limited, of Sheffield, E. W. Smith, B. Gray and H. H. 
Burton, of Sheffield. (1 Fig.) May 26, 1944.—The inven- 
tion is a process for the production of metal ingots 
whereby the effects of casting pressure and ferrostatic 
Pressures are eliminated, as also are the possible adverse 
effects of convection currents in the molten metal. The 
metal is cast into horizontal ingot moulds, and the 
moulds are fitted with two feeder heads, one at each end. 
The drawing shows the ingot A with the head pieces B', 


~> 

















(673.740) 


B* attached. In the mould, feeder heads are shaped s0 
as to allow the horizontal ingot to be cast from a vertical 
stream from the ladle, one part of each head being at 
right-angles to the other. The heads can be made either 
in a single piece orin parts, whichcan be fastened together 
and fitted to the ends of the mould. In the design of 
the head, the portion which is co-axial with the ingot is 
tapered so as to localise any possible contraction cracks 
which may occur during solidification. The process can 
be adapted to various methods of casting, such as casting 
directly through nozzle fitted into the ladle ; through 
troughs or tun-dishes; by lip pouring from the ladle ; 
or by means of a check ladle. The invéntion ensures 
sounder axial conditions in the ingots due to the modified 
method of feeding and to the fact that the ingots can 
eath be fed from more than one feeder head. ‘(Sealed.) 
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METHODS OF MECHANICAL 
ANALYSIS OF PORTLAND 
CEMENTS. 


By Dr. H. E. Ross, M.Sc.(Eng.), 
A.M. Inst.C.E. 


Smvce the beginning of the present century, Port- 
land cements have been subjected to a series of tests 
of their quality and suitability for various purposes, 
these tests being principally classed as chemical 
analyses, mechanical analyses, and mechanical tests. 
In the present article methods are discussed of 
“mechanical analysis ’’—a term generally under- 
stood to inelude the determination of such properties 
as the size-frequency, specific surface, and other 
fineness characteristics of the raw cement. 

It has been found that uniformity in strength and 








data, given by Davis and Meade,* reproduced here- | i 


with. Table I is due to Davis, and Tables II, III 
and IV are by Meade. In Table I are given tensile 
strengths of 3:1 sand/cement mixtures at 7 and 
28 days, the cement being ground to different 
degrees of fineness. 

In Table II are given figures of tensile strength at 
different ages for a neat’ cement and for a 3:1 
sand/cement mortar made with the same sample of 
cement. In tests A, however, the cement was “ as 
received ’’, while in tests B it was sieved to give 
100 per cent. through a 200-mesh sieve. This Table 
well repays study, since from it emerge the facts that 
the strength of neat-cement briquettes decreases 
with increasing fineness, whereas the strength of 
mortars increases with the fineness of the cement 
used, so that the strength of a neat cement is not 
representative of the strength of a mortar using this 
cement; and that both cements and mortars 
increase in strength with age. Table III gives 
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TABLE II.—STRENGTH OF NEAT CEMENT AND 3:1 CEMENT MORTAR. 
Tensile Strengths (Lb. per Sq. In.) at Age of 
Tests. | 
1 7 28 3 6 2 
Day. Days. Days. | Months. | Months. | Year. Years. 
Neat A | Asreceived .. oa ac 327 630 725 720 760 825 850 
B | 100 per cent. passing 200 mesh 210 525 540 540 560 575 560 
1:8 A Asreceived .. es os —_ 278 357 387 390 410 425 
Cement /sand B | 100 per cent. passing 200 mesh -- 480 555 575 615 623 640 
TABLE III.—StTRENGTH OF CEMENT BRIQUETTES. 
Percentage Passing 100-Mesh Sieve. 93-9 | 95-8 97-4 99-0 | 100 
i 
Percentage Passing 200-Mesh Sieve. ite 80 | 85 | 90 95 | 100 
FA SS RSE A: 2 EE A See ' 
Age, 
Days. Tensile Strength, Lb. per Sq. In. 
1 Neat 369 241 | 308 282 200 
7 ” 955 796 | 749 627 558 
28 963 849 775 626 594 
7 1 cement to 3 sand 235 284 351 363 382 
28 ” ” 297 353 498 576 
7 1 cement to 4 sand 160 204 234 247 263 
28 ” ” 224 266 324 377 392 




















homogeneity of the final monolithic mass may only 
be obtained when the size characteristics of the raw 
cement used in the mixes are maintained constant, 
from one batch to another, within close limits. The 
desired control of the quality of the cement can only 
be exercised if there is available a quick and reliable 
method for the determination of some characteristic 
of the raw cement which is a reasonably accurate 
index of the required properties of the final 
concrete. 

It is well known that upon the specific surface of 
& powder depends the rate of chemical surface- 
reactions, such as the rate of solution of silica sand 
by hydrofluoric acid, and, in the case of Portland 
cements, such factors as the evolution of heat during 
setting (of importance in cold climates), drying, 
shrinkage and the speed of hardening. From the 
point of view of quality control of cement, specific 
surface has the advantage that it is a number which 
is a direct measure of the fineness of the cement 
powder ; and the importance of fineness in relation 
to the quality of cement is amply illustrated by the 


further information of the same nature. The fineness 
of the cement increases towards the right of the 
Table and it is seen that, the finerthe neat cement, 
ithe weaker the briquette, whereas the converse is 
true for 1 : 3 and 1: 4 cement/sand mortars. It is 
also seen that the richer mix has a strength about 
50 per cent. greater than the leaner, whatever the 
age. In this Table, all the figures are the average 
results for five briquettes and the same cement is 
used throughout, although sieved to the different 
degrees of fineness. 

The foregoing Tables illustrate the relationship 
between tensile strength and fineness. The setting 
time is also markedly influenced by the fineness of 
the cement, as is shown in Table IV, although this 
factor is much influenced by the chemical composi- 
tion of the cement and other complicated variables 
of similar nature. However, it is seen that for any 
one cement the setting time falls very sharply with 

* Portland Cement, by A. C. Davis and R. K. Meade. 
Chemical Publishing Company, Easton, Pennsylvania, 








U.S.A. 


increasing fineness. There appear to be no similarly 
complete Tables showing the relationship between 
heat evolution and specific surface of a cement, but 
it is evident from the literature that this aspect of 
the problem is receiving considerable attention from 
engineers engaged upon the construction of large 
concrete works, especially in cold climates, which 
indicates the importance attached to this relation- 
ship. 

Several techniques for the determination of the 
size characteristics of powders have been developed 
by workers in various industries, for example, 
those of glass, paint and fuel, and it is the application 
of these existing techniques to cements which will 


TABLE I.—Fineness and Quality of 3:1 Cement. 








Percentage Residue} Tensile Strength, Tensile Strength, 
on Lb. per Sq. In. Lb. per Sq. In. 
170-Mesh Sieve. at 7 Days. at 28 Days. 
14 400 525 
10 425 550 
5 500 575 
1 550 625 
Trace 600 650 











TABLE IV.—Fineness and Setting Time of Cements. 





Percentage Passing 200-Mesh Sieve. 























75 30 | 85 90 95 | 100 
Cement No. |— 
Setting Time (Initial Set) Minutes. 

1 255 246 192 75 12 2 
2 105 106 100 100 22 6 
3 120 115 100 95 35 
+ 240 200 180 115 60 30 
5 240 210 110 55 15 5 
6 200 190 175 100 25 2 
7 100 100 90 80 5 
8 115 105 100 75 30 | 10 





be considered here. It will also be shown that, 
although the specific-surface estimation does not 
give a complete knowledge of the characteristics 
of the powder, it is easier and quicker to carry out 
than a size-frequency determination, especially for 
very fine powders. The specific-surface test is 
therefore to be preferred for the control of cements. 

The two characteristics of a powder of most 
importance in the problems of powder technology 
are the “‘ specific surface ’’ and the “‘ size frequency ” 
of the material, although other characteristics, such 
as ‘‘ rugosity,” will probably become of considerable 
importance as the science advances. As the name 
implies, the size frequency of a powder is the fre- 
quency of occurrence of particles of given size in 
the material, the frequency being expressed on a 
weight or number basis according as the particles of 
given size are e as a fraction of the total 
weight of the sample or of the total number of 
particlesinthesample. Thesize-frequency relation- 
ship may sometimes be stated by means of a com- 
plicated equation, but generally a graph is used. 

Typical size-frequency curves, on a weight basis, 
are given in Fig. 1, herewith, curve a being referred 
to as for a single-component powder and curve b 
as for a two-component powder, since a powder 
sample to which curve 6 would apply may be com- 
pounded from two samples of powder, to each of 
which a curve similar in form to a would apply. 
It is evident that, provided the particles are geo- 
metrically similar, transformation of a size frequency 
expression from weight to number basis, and vice 
versa, can easily be made provided the relationship 
waa d?is used, where wgis the weight of a particle 
having a characteristic size d. 

The specific surface of a powder is most usefully 
defined as the total surface area of all the particles 
in a unit weight of the sample, the units chosen 
usually being square centimetres per gramme, or 
square feet per pound. (Sometimes it is defined as 
the surface area of the particles the total volume 
of which is one unit, or as the surface area of the 
particles which may be packed into a unit volume— 
the latter being particularly unsatisfactory, since it 
involves the tightness of packing of the particles.) 
Also, the particle surface area sz a d*and the particle 
weight wzad*, so the particle specific surface 


Sa 2 2 - ; hence the specific surface on a weight 
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basis is inversely proportional to the particle size. 
Thus the specific surface of a powder may be esti- 
mated from the size-frequency curve, provided that 
the particles are geometrically similar and that a 
shape factor is known. For many purposes, the 
particles may be considered to approximate to 


spheres, in which case Sj = wd?" do = < 
g 
For particles of irregular shape, the particle size 
is probab'y most conveniently defined by the 
method due to Heywood,* in which the particle size 
d is considered to be the diameter of a circle having 
the same area as the projected area of the particle 
when placed in its most stable position on a hori- 
zontal plane and viewed from above. The volume 
of the particle is then equal to k d*, where k is a 
volume coefficient, and the surface area of the 
particle is equal to f d* where fis a surface coefficient. 
The advantage arising from the use of this definition 
is that Heywoodt has given curves by which the 
speed of fall of irregularly-shaped particles in a 
fluid may be calculated, and these data are of use 
in the estimation of the specific surface of very 


irregularly-shaped particles from the results of | . 


sedimentation tests. 

From the foregoing it is easily seen that the size- 
frequency and specific surface of a powder are 
related but not in an explicit manner, because, of 
two powders having the same specific surface, 
one may be graded between two very close limits 
of size while the other may be a mixture of, say, 
very large and very small material in suitable pro- 
portions; thus the size frequency gives a complete 
characteristic history of a material, while a specific- 
surface determination is not a unique solution. 
The experimental results of a mechanical analysis 
do not give a size-frequency curve directly, but a 
“percentage oversize” or a “ percentage under- 
size.” The conversion of these curves to the corre- 
sponding frequency curve will now be considered. 

A percentage undersize curve (on a weight basis) 
is a curve in which the percentage by weight of the 
sample having a size less than a given size is plotted 
against that size, while an oversize curve is that 
in which the percentage of the material larger than 
the size is plotted. Typical curves (from which 
curves of the form 6 in Fig. 1 are obtained) are 
given in Fig. 2, herewith. In Figs. 1 and 2, the 
upper limits of size and frequency given are appro- 
priate to such powder as cement. Moving from point 
Ato point B on the undersize curve (or A’ to B’on 
the oversize) gives the percentage change in weight 
of the sample for a change in particle size Ad, 
and so the proportion of the sample falling within 
the size interval Ad. Now, the slope of the 
tangent to the curves evidently gives the fraction 
of the sample per unit size interval at the point 
of contact between curve and tangent, which will 
be seen to be the same as the ordinate of the size- 
frequency curve; thus, a curve of which the 
ordinate is proportional to the slope of the oversize 
or undersize curves (algebraic sign neglected), 
plotted against the particle size at which the slope 
is measured, is the size-frequency curve for the 
material. 

The “ rugosity ” of a powder is defined by Robert- 
son and Emédif as the ratio of the specific surface, 
obtained by direct measurement, to the specific 
surface of a hypothetical powder having the same 
size-distribution but composed of spherical particles ; 
thus it involves the average shape of the particles 
and, indirectly, a surface coefficient, so it would 
appear that the “rugosity ” of particles will be of 
considerable importance when the significance is 
more widely known. 

General Methods of Powder Size Measurement.— 
The sieving test—which is of considerable antiquity, 
being mentioned in Agricola’s Sixteenth-Century 
treatise, De Re Metallica—is so well known as to 
render detailed description unnecessary. The general 
method underlying the sieving test consists of 
screening a known weight of the material to be 
analysed upon a series of sieves of known aperture, 
the sieving being carried out according to a definite 
technique. When sieving is completed, the residues 
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remaining on the sieves are weighed, and, provided 
that a sufficient number of sieves have been used, 
an undersize or oversize curve can be built up from 
which the size frequency and specific surface may 
be calculated by the methods already discussed. 

In practice it is found that, for a powder as fine 
as cement, this method cannot be carried through 
satisfactorily, since practically the whole of the sam- 
ple passes through the sieves of smallest mesh 
available and so but few points on the residue curve 
may be obtained. There is an added disadvantage 
that these few points are at the upper end of the 
size range, leaving the lower end, at which the 
contributions to the ific surface are most 
important, undefined. It is possibly the realisation 
of this unavoidable shortcoming of the sieving 
method, together with the fragility of the sieves of 
smallest mesh, which caused the British Standards 
Institution to specify a test sieve of 170 mesh 
(Specification No. 12-1940), since the tests so made 
are no more unreliable than those made on a sieve 
of smaller aperture, yet the sieve-cloth is more 
robust to withstand the abrasive action of the 
cement. 

At first sight, it might appear that the residue on 
sieves of such large aperture would have practically 
no connection with the very fine material in the 
sample, and so with the specific surface and ulti- 
mately with the perfection of the grinding of the 
cement ; but the situation is not so unfavourable 
as it would seem, for there is evidence (although it 
would be rash to state that it is yet proved) that 
grinding is not a random process, but, provided that 
the product has not been classified, there is a definite 
relationship between the frequency of occurrence of 
particles of every size. Researches by Martin* 


show that the equation ao as e~>* holds approxi- 


mately, x being the mean diameter of the 8 N parti- 
cles in the size interval 5 z, and a and b being con- 
stants for the powder. Actually, published results 
by Martint show that the number of “ fines” is 
slightly greater than given by the above equation. 

However, assuming the above equation, Hey- 
wood{ shows that the percentage residue R on a 
sieve of aperture z is given by 


R ape [a+ sort 6b2+ 6]. 100 (1) 


per cent., where b is constant for the material, as 
before. If this equation were rigidly true, the 
residue on one sieve only would determine 6 and 
so @ full-size distribution curve could be obtained ; 
hence the specific surface. Owing to the deviations 
in the basic equation, however, the final equation 
is not rigid, so the residue on a single sieve is not 
an absolute index of the fineness of the cement. 
Conversely, however, due to this relationship the 
residue of a given sieve is not entirely independent 
of the fineness of a given powder. 





* Proc. I. Mech. E., vol. 125, page 383 (1933). 
t Ibid., vol. 140, page 295 (1938). 
t Nature, November 6, 1943, page 539. 





* Trans. Ceramic Soc., vol. 23, page 61 (1923-4). 
+ Loe. cit., page 105. 
t Proc. I. Mech. E., vol. 125, page 405 (1933). 





_|or that the particles rest on the 
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It has been found that a more accurate “fit ” to 
experimental data may be made by use of an 
equation of the form 

3 N n 


euenee ae-~>b2z 
bz 


from which it is found that 
_ y(m+1,Z) 


~ Pim+d 
where y and I’ are the incomplete and complete 
: . 4—n 

gamma functions, respectively, m = a and 
Z=b2". This equation can be evaluated from 
the residue on two sieves, but it should be borne 
in mind that such a procedure is burdened by all the 
errors involved in fitting an equation to a limited 
number of experimentally determined points ; thus 
it is extremely doubtful whether the accuracy is 
increased sufficiently to justify the greater com- 
plexity of the equations involved, except possibly 
for research purposes, but this can only be decided 
by further investigations. 

An essential requirement for accurate analysis is 
that the sieving test should be carried out under 
standardised conditions of sieving time and impact 
on the sieves, since upon these factors depend the 
number of near-mesh particles passing the sieve- 
cloth. With machine sieving, these factors are 
accurately controlled ; but in hand sieving both are 
subject to considerable variation, for which reason 
machine sieving is to be preferred. 

The use of a microscope for the mechanical analysis 
of a powder is practically limited to the assessment 
of atmospheric dusts. The method, which consists 
of the examination under the microscope of a 
sample of the powder deposited on a glass slip and 
involves the simultaneous estimation of the size of 
the particles and a count of the number of each 
size present, is obviously tedious and subject to all 
the human errors to which any monotonous pro- 
cess of estimation is liable. Possibly, however, 
the greatest objection to the microscopic method of 
analysis is that the sample assessed is extremely 
small. The assessment of a thousand particles of 
normal Portland cement involves the analysis of a 
sample of approximately 0-05 gr., so, since there is 
considerable doubt whether such a minute sample is 
representative of a mass of, say, several tons, even 
with extreme precautions in sampling, there is uncer- 
tainty as to the validity of the estimated size- 
distribution. 

An added disadvantage is that the irregular par- 
ticles composing the sample of powder deposited on 
the microscope slide have a partially random 
orientation. It is impossible to guarantee that the 
inclination of the axes of the particles are completely 
random, in which case the measured mean dimen- 
sions of the sample would involve the three dimen- 
sions of the particles and so the size-characteristics 
could be calculated by use of a simple surface factor ; 
de in their most 
stable position, in which case the size characteristics 
could be calculated from the projected mean dia- 
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meter by the use of surface and volume coefficients 
priate to cement, as explained by Heywood.* 

In the visual estimation of powders composed of 
icles of i shape, it is necessary to decide 
which circle, of known apparent diameter, engraved 
ypon the eyepiece graticule has the same area as 
the particle and, upon the evidence of experiments 
by the present writer,} this estimation appears to be 
subject to biased errors which increase with the 
irregularity of the particle up to a maximum of 
about 25 per cent. The errors discussed above, 
together with those arising from the fact that some 
icles are accidentally measured more than once 
while others are omitted, render the method unsuit- 
able for the analysis of powders in bulk and, except 
jn very special circumstances, is not used for this 


Sedimentation methods of size analysis are per- 
haps the most convenient known, because the 
apparatus required is not complicated and the 
tedious process of “‘ estimate and count ” is replaced 
by the simpler estimation of the size of the material 
from the observed rates of fall in a fluid, but are 
open to the objection that considerable time—up to 
30 hours—is necessary for each test. The method 
consists of the dispersal of a known weight of the 
powder in @ definite volume of suitable fluid con- 
tained in a tall glass vessel. At known intervals of 
time, the liquid is sampled at a definite depth, H, 
below the free surface. It is evident that the largest 
particle present in a sample taken at any given time, 
t, is the particle which has fallen the distance H 
from the free surface to the sampling level in the 
time interval ¢ (all larger and consequently faster 
moving particles will have fallen below the sampling 
level) ; so, from Stokes’s Law{ transposed, 


= 3 “ - 2 

| t= 3.VI4/ oy. /8 (2) 
the ‘‘ Stokes’s diameter ” (that is, the diameter of a 
spherical particle having the same rate of fall) of 
the largest particle in suspension at time t may be 
calculated. The depth of fluid H in this equation 
must be replaced by H,;, the depth at the instant 
of sampling, when the equation is applied to appara- 
tus having pipette sampling, to allow for the with- 
drawal of the fluid sample. If now the proportion 
of the sample remaining in suspension, or having 
fallen below the sampling level, at a series of time- 
intervals is determined, an undersize or oversize 
curve on @ weight basis may be plotted and this 
curve then treated by the methods already explained 
to obtain the size-distribution or specific, surface 
characteristics. 

Various methods of sampling have been developed, 
but the two mechanical methods described below 
are of the greatest value in the testing of cements 
and illustrate the general principles. The sedi- 
mentation balance, developed by Oden,§ consists 
of a horizontal disc of thin metal suspended at the 
sampling level by a light rod hung from the beam 
of a delicate chemical balance. By means of this 
apparatus, the weight of material which has fallen 
out of suspension from the cylinder of fluid above 
the plate, in various time intervals, is determined, 
from which observations an oversize curve is plotted. 
With pipette sampling, typified by the apparatus 
of Andreasen,|| small volumes (about 10 c.c.) of 
the suspension are withdrawn from the sampling 
level by an accurate pipette, these samples being 
evaporated to dryness and the residues determined. 
From these data, an undersize curve is obtained, 
since the material remaining in suspension at the 
time of sampling is assessed. 

Any apparatus involving mechanical sampling is 
open to the objection that the fluid is subject to 
unavoidable disturbances during sampling, for the 
beam of the sedimentation balance oscillates during 
weighing and when a sample is withdrawn by pipette 
the fluid level is lowered. It appears, however, that, 
in well conducted tests, the errors arising from these 
causes are small. 





* Proc. I. Mech. E., vol. 125, page 383 (1933). 

t Univ. of London, M.Sc. thesis (1941). 

t Trans. Camb. Phil. Soc., vol. 9, page 8 (1851). 

§ Proc. Royal Soc. of Edin., vol. 36, page 219 (1915-16). 

| Kolloidchemische Beihefte, vol. 27, page 349 (1928); 
Bericht des Deutschen Keramischen Geselischaft, vol. 11, 
page 675 (1980); Archiv fiir Pllanzenbau, vol. 6, page 230 
(1931). 
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A point of great practical importance in these 
tests, and one on which considerable divergence of 
opinion exists, is the optimum concentration of 
powder in the suspension. Excessive concentration, 
because of the increased probability of collision of 
particles, hastens flocculation, which causes an 
apparent increase in the proportion of large particles 
at the expense of the finer fractions; while very 
dilute suspensions render the weighing of the smaller 
samples extremely difficult. The ill effects of 
excessive concentration are amply demonstrated by 
Fig. 3, opposite, which are size-distribution curves 
for a powder as determined by the present writer,* 
using an Andreasen apparatus, during a research 
into the influence of this variable. Since floccu- 
lation can only increase the proportion of large 
particles at the expense of the smaller, it is evident 
that the curves obtained experimentally with the 
lighter concentrations approach more nearly to a 
curve which must represent the true size distribution 
for the powder. Thus the true size-frequency may 
be entirely masked by the effects arising from 
excessive concentration. This research has also 
shown that, for a powder of the density of cement, 
a concentration of approximately 1 gramme per 
litre is probably the best, having regard for both 
flocculation and accuracy of weighing. 

In all sedimentation apparatus, the elimination 
of convection currents in the suspension fluid is 
essential and for this reason all apparatus should be 
thermally insulated. Andreasen and similar appa- 
ratus may be effectively insulated by means of a 
casing such as described®by Heywood.+ It should 
be mentioned, perhaps, that elutriation methods— 
in which fractions are obtained by washing the 
powder in fluid streams of known velocities—are 
allied to sedimentation methods ; but they are not 
very convenient for routine tests.and so are not 
discussed here. 

The method of sampling involving the deter- 
mination of the optical opacity of a suspension of 
the powder in a fluid is, theoretically, one of the 
most exact known since the basic laws are well 
understood, the measurements precise, 
and, with the exception of the negligible effects of 
photophoresis, the suspension is undisturbed during 
analysis. Published data relating to this method, 
however, indicate the need for considerable further 
research. 

The apparatus may be arranged for the deter- 
mination of size-frequency, specific surface or both. 
As shown in Fig. 4, opposite, it consists of a vessel 
having parallel sides of thin plate glass in which the 
suspension is contained, through which, at the 
sampling level distance H below the fluid surface, 
a beam of light, narrow vertically but of considerable 
width horizontally, is projected across the suspen- 
sion from a lamp by use of a lens and diaphragm. 
After traversing the suspension, the beam falls 
upon a photo-electric cell, generally of the barrier- 
layer type, connected to a micro-ammeter which 
indicates the intensity of the emergent beam. An 
alternative arrangement, for the determination of 
specific-surface only, is that due to Klein} in which 
the beam is projected downwards, as shown by 
broken lines in the same figure. 

(To be continued.) 





SourH-West ENGLAND AND SovuTH WALES ELEC- 
Tricity ScHEMES.—It was announced that the Central 
Electricity Board have adopted without modification the 
South-West England and South Wales Electricity (Altera- 
tion and Extension Scheme), 1946. 





PRECISION DOWEL Prvs.—Messrs. A. A. Jones and 
Shipman, Limited, East, Park-road Leicester, announce 
that they have recently added to their products an 
extensive range of dowel pins of diameters and lengths in 
general use. The pins are manufactured from a high 
grade steel and heat-treated to give a hard casing com- 
bined with a tough core. After grinding, they are lapped 
to within +0-0001 of the nominal diameter, being given 
a surface finish of between 8 micro-inch and 10 micro-inch 
R.M.S. They are then gauged for diameter, parallelism 
and concentricity. 





* Univ. of London M.Sc. thesis (1941). 

t Proc. I. Mech. E., vol. 140, page 295 (1938). 

t Proc. Amer. Soc. for Testing Materials, vol. 34, Pt. 2, 
page 303 (1934). 
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Radio Receiver Design. By K. R. Sturiey, Ph.D. 
M.LE.E. Chapman and Hall, Limited, 37, Essex- 
street, London, W.C.2. Part I.—‘‘ Radio Frequency 
Amplification and Detection’: Part II.—‘‘ Audio- 
Frequency Amplifiers, Television, and Frequency- 
Modulated Receiver Design.” [Price 28s. net each 
Part.] 


Ir is now about a quarter of a century since the 
first. broadcasting services started in this country 
and in the United States of America, and during 
this period major industries have been built up 
from nothing for the manufacture of valves, com- 
ponents, and complete receivers. Between the two 
wars, the literature on radio technical and engi- 
neering subjects increased enormously ; many new 
periodicals have appeared and these contain a 
record of the scientific and technical developments 
in this ever-increasing field of radio applications. 
As a result, descriptions of all phases of the subject 
have become scattered over a wide range of litera- 
ture; but it is satisfactory to observe that, at 
intervals, competent authors take the matter in 
hand and prepare books in which all the useful 
material on certain phases of the subject is collected 
together in a handy and convenient form. Under 
such a heading we may class this book by Dr. K. R. 
Sturley, who is in charge of the Engineering Training 
Department of the British Broadcasting Corporation. 

This comprehensive work deals in a practical 
analytical manner with the principles of design of 
radio receivers, chiefly of the types used for general 
communication purposes, and for the reception of 
broadcasting and television. The range of fre- 
quencies dealt with, particularly in the chapters on 
aerials and radio-frequency amplification, is broadly 
that covered by all the bands used for broadcasting, 
up to and including the very high frequencies used 
for television transmissions. The first two chapters 
in Part I are of an introductory nature, and outline 
some general considerations and the main properties 
and quantitative characteristics of the various types 
of thermionic valves used in modern receivers. The 
treatment of the subject then follows the received 
signal from the aerial through the radio frequency 
amplifier to the frequency changer with its local 
oscillator, and then through the intermediate- 
frequency amplifier to the second detector giving 
an audio-frequency output. This concludes Part I 
and the process is then continued in Part II, the 
chapters of which are numbered in sequence with 
those of Part I. Part II deals first with audio- 
frequency amplification, the power output stage, 
and power supplies for the receiver as a whole, 
considerable attention being given to the effect of 
details of design of circuits and components on the 
performance of a receiver, and particularly on the 
fidelity of audio-frequency response. The ancillary 
features of modérn receivers are next discussed. 
These include a detailed treatment of the manner 
in which the overall gain of the receiver is auto- 
matically controlled, and of the use of push-button 
or remote tuning adjustment, with the associated 
devices for automatic frequency correction whereby 
the receiving circuits are held in tune with the 
frequency of the signals being received. There 
follows a very important chapter which contains 
definitions and specifications of the various com- 
ponent quantities, the specification and measure- 
ment of which are necessary in any attempt to 
assess the overall performance of a radio receiver. 
The second volume ends with two chapters, each of 
which is practically self-contained, dealing, respec- 
tively, with the special features of receivers designed 
for the reception of frequency-modulated, and with 
television transmissions. 

Altogether, the two volumes provide a very full 
and clear analytical treatment of the underlying 
principles of the design of radio receivers. For the 
assistance of those readers who may experience 
some difficulty with the mathematics, two useful 
appendices are included in Volume I, dealing with 
vector notation and Fourier series, respectively. 
The author has obviously taken full advantage of his 
experience as a teacher, formerly in the Marconi 
School of Wireless Communication, and now, as 
mentioned, as head of the Engineering ini 
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Department of the British Broadcasting Corpora- 
tion, and his analysis is illustrated by many graphs 
and with typical numerical examples where possible. 
Each chapter in the book has its own extensive but 
carefully selected bibliography; in all, some 360 
references are supplied, which will considerably ease 
the task of the reader desirous of following his 
needs or interests into the wider range of literature 
available on most portions of the subject. While 
an expert designer of radio receivers or their com- 
ponents might be conscious of limitations in certain 
portions of the treatment, or might discover some 
points which are of a controversial nature, it must 
be remembered that, from an engineering design 
standpoint, the whole subject is relatively new. 
Any such limitations are small in extent, and it is 
certain that these two volumes will be welcomed by 
all those engaged in radio receiver design and 
development. 





Thorpe’s Dictionary of Applied Chemistry. Fourth 
edition. Volume VII. Jodazide to Metellagic Acid. 
Edited by Dr. M. A. Whiteley, O.B.E. Longmans, 
Green and Company, Limited, 43, Albert-drive, Lon- 
don, 8.W.19. [Price 80s. net.] 


Ir is pointed out in the foreword to this volume that 
its publication has been delayed by war-time restric- 
tions, which unfortunately are still with us. The 
volume, it is interesting to note, is the first to appear 
under the guidance of the new Editorial Board 
formed in 1941 following upon the death of Sir 
Jocelyn Thorpe, C.B.E., F.R.S. The chairman of 
the Board is Professor I. M. Heilbron, D.S.O., F.R.S., 
and the other members are Professor H. J. Emeléus, 
Professor H. W. Melville, F.R.S., and Professor A. R. 
Todd, F.R.S. At the same time as the Board was 
constituted, Dr. A. J. E. Welch was appointed 
assistant editor, Dr. Martha A. Whiteley continuing 
to occupy the position of editor. Encyclopedic 
dictionaries of this nature are the work of many 
pens, and among the 84 contributors to this volume 
we note the names of Professor J. H. Andrew, who * 
responsible for the section on ‘‘ Metallography ” 
the late Dr. F. W. Aston, F.R.S., who has callea 
on ‘‘ Mass Spectra’’; Emeritus Professor C. O. 
Bannister, who has dealt with “‘ Magnesium” and 
“* Manganese”; Mr. M. B. Donald, whose subjects 
are “ Lixiviation” and “Lutes and Cements” ; 
Dr. A. E. Dunstan, who has produced an article on 
‘* Lubrication and Lubricants”’; and the late Dr. 
W. H. Hatfield, F.R.S., who has written on “ Iron 
and Steel.” Other contributions include “* Lubrica- 
tion Mechanism,” dealt with by Dr. T. P. Hughes ; 
“* Magnetic Alloys,” by Mr. D. A. Oliver ; “ Iridium,” 
by Mr. A. R. Powell; ‘‘ Mercury,” by Dr. S. W. 
Smith and Dr. E. R. Varley, and “‘ Limestone,” 
“* Limonite ” and various other minerals by Dr. D. 
Williams. A perusal of the volume indicates that, 
in all the articles, the essential fundamentals of 
chemical science have been given full weight but, as 
befits a work on applied chemistry, the industrial 
aspects of each particular subject have been dealt 
with adequately. All the contributed articles bear 
the initials of their authors, and short unsigned 
articles, largely of a historical nature, which were 
included in the previous edition, have been discarded. 
Another innovation is that short studies of individual 
members of large groups of substances, such as 
alkaloids, dyestuffs and terpenes, have either been 


omitted or have been reduced to short descriptive | a 


notes. The policy of the Editorial Board is to deal 


with such groups in comprehensive general articles. | ing 


The indexing of the volume has again been entrusted 
to Dr. J. N. Goldsmith. 





An Outline of Railway Traffic Operation. By T. F. 
CAMERON. The Railway Publishing Company, Limited, 
33, Tothill-street, Westminster, 8.W.1. [Price 12s. 
net.] 

Some idea of the extent and complexity of a modern 

railway system is afforded by the statement made by 

its chairman, some years ago, that the London 

Midland and Scottish Railway employed a larger 

personnel than was contained in the peace-time 

British regular Army; but even this comparison 

hardly does justice to the variety of occupations 

afforded by railway operation or of the knowledge 
and experience that a skilled railwayman must 
acquire. This book, though described in the title 


?| is as follows. Make QF, the vertical through Q, 


where w = weight per unit length of chord L. 
flexible wire of uniform weight per unit length of 





as “an outline,” goes considerably beyond that 
modest claim ; it is, indeed, at once a handbook for 


serviceable 
entrant into the field of railway operation. The 
author, who is Acting Divisional General Manager 
(Scottish Area) on the London and North Eastern 
Railway, prepared it originally as a series of articles 
for The Railway Magazine and, since this meant that 
his readers would include a large proportion whose 
interest in railways was merely that of the general 
railway-using public, he was careful to avoid over- 
loading his text with too much technical detail. In 
the result, however, he has produced a book of a 
greater educative value, probably, than he realised 
when it was first drafted, and one which, to quote 
Sir Charles Newton’s foreword, certainly ‘‘ should 
help many young railwaymen to a better under- 
standing of the principles that guide the vast and 
complex organisation they serve.”” That the serial 
publication of the articles should have aroused, as 
the author states, a considerable correspondence on 


been unexpected, but the fact demonstrates that 
there was a need for a book of this kind, to explain | 
enough of the principles of railway working to! 
indicate the kind of study needed to specialise in its | 
many branches. Apart from pure traffic operation | 
on the railway, chapters are devoted to road-motor 
and cartage work, docks, rules and regulations, the 
methods of staff recruitment and training, and the 
procedure in initiating and estimating for new works, 
which, of course, involvés civil, mechanical and 
electrical engineering. 





TENSIONS IN HANGING 
WIRES. 


By G. Hooxuam, M.I.Mech.E. 


A SIMPLE and quick method, sufficiently accurate 
for most purposes, is described below for ascertaining 
by geometric construction the magnitudes and 
directions of the tensions at the ends of fairly taut 
ing wires for a given amount of dip or sag 
of the wire. Referring to Fig. 1, the construction 


equal to four times the given dip, the dip being that 
at the centre of the span. Join P to F and draw 
the line joining O, the mid-point of PF, to Q. 
O Q and PF give the directions of the tensions, 
and their magnitudes are given by :— 


wL 
epee x 0Q 
wl 
Tha= a x OF 


The derivation is as follows. The curve to which a 


curve hangs is a catenary. If, however, a hypo- 
thetical case is taken in which the weight of the 
wire varies in such a manner that the weight, 
measured per unit of length of the straight line 
joining the two ends of the wire, is uniform, then 
the curve would be parabolic. With a wire of 
uniform weight the hypothetical condition is 
hed when the amount of dip is small com- 
pared tothe lengthofspan. For nearly all engineer- 
problems on hanging wires it is sufficiently 
accurate to assume the parabolic form and the 
construction described is based on such a form. 

The following properties of the parabola, which 
are to be read in conjunction with Fig. 2, will be 
found in most e ing handbooks. A diameter 
of a parabola is a line parallel to the axis. O, the 
point of intersection of two tangents, is equidistant 
from the diameters through the points of contact. 
A diameter bisects all chords parallel to the-tangent 
at the point where the diameter cuts the curve. 
The diameter O C M, through the point of intersec- 
tion of the tangents O P and O Q, bisects the chord 
of contact PQ. Also, OC =CM. Thelne P Ois 
produced to cut the diameter Q F at F. Since O is 
midway between the diameters P R and QF, then 
by similar triangles QF = 2.MO=4.MC. 





those who merely ‘‘ want to know” and a most 
guide to the new entrant or intending 


the education of prospective railwaymen may have | 


—$—<———. 
third force passing through their intersection Point, 
this third force being, of course, the weight of th, 
wire, and the triangle of forces is shown in Fig. 3, 
The force triangle is similar to triangle OFg 


Fig.1. 
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Since Q F = 4d, then 
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| Tr =q* 0 
and 
Ww 
Ta =q* OF, 


and if w = weight per unit length of chord P Q of 
length L 


wL 
r= ay x08 
and 
wL 
Ta = ZX OF. 


If desired, the lengths of O F and OQ can be 
2 
calculated from (O F)* = is +4@—2Ldsin#, 


2 
and (0 Q)? = : +4d*+ 2Ldsin 0, where 6 is 
the inclination of the chord to the horizontal. 





COMBINED MoToR aND REDUCTION-GEAR UNIT.—We 
have received from Messrs. David Brown and Sons (Hud- 
dersfield), Limited, Huddersfield, an illustrated leafiet of 
a compact driving unit recently developed by a subsidiary 
company of the firm, Messrs. C. J. Fitzpatrick and Com- 
pany, Limited, Stonebridge Park Works, London, 
N.W.10. This unit consists of a reduction gear, with 
feet for attachment, carrying a flanged motor. The unit, 
which is known as the “‘ Motogear,” is available as either 
@ double or triple reduction gear and has a wide range 
of application since, with a motor speed of 1,425 r.p.m., 
there is a choice of one of 17 output speeds, from 25 r.p.m. 
to 345 r.p.m., the corresponding range of input powers 
being from 0-25 h.p. t0 2 h.p. The unit can be installed 
in any position except with the output shaft pointing 
directly upwards. 


HEAVY-PRESSURE TOGGLE PLieRS.—An interesting 
addition to the firm’s range of workshop equipment has 
recently been made by Messrs. Speed Tools, Limited, 
35-36, Percy-street, London, W.1. This consists of 4 
type of pliers in which a gripping pressure 150 times 
that of the hand pressure can be initiated and maintained 
after a locking operation effected by a toggle device. 
Each jaw is armed with a screwed anvil, which, when 
both are retracted as fully as possible, will enable work 
up to 1} in. thick to be gripped. The throat depth is 
1gin. The job to be held is iaserted between the anvils 
which are first adjusted until they just make contact 
with the work. The tool is then removed, one anvil is 
given about half a turn, and the tool replaced. A rela- 
tively light hand pressure on the plier handles then sets 
up a grip such that the part can be firmly held for 
drilling, sawing, filing, etc. The overall length is 7} in. 
and the weight is about 2 lb. The principal members are 





The two tensions T, and T, must be balanced bya 


flame-cut from cold-rolled steel plate § in. thick. 
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HATFIELD’S SERVICES 
TO METALLURGY.* 
By Dr. G. B. Warzrnovse. 


Ds. HATFIELD was a native of Sheffield and, perhaps 
naturally, became interested in the iron and 
steel industry, to which he remained devoted all his 


pR. W. 


life. Asay man working in a steelworks labora- 
tory, he ai evening classes at the Sheffield 
Technical Co! , where he studied under J. O. Arnold, 


A. McWilliam, F. Ibbotson and F. K. Knowles, men of 
ability and strong character who had a great 
influence on him, as they had on all who attended 
their courses. Dr. Hatfield graduated and was awarded 
the College’s highest honour, the Mappin Medal, in 
1902, when only 20 years old. For the next M years 
he was connected with John Crowley and Company, 
Limited, as metallurgist and manager, and later as 
director, and was greatly interested in steel — 
east iron and malleable cast iron. He continued 
gientific studies in connection with the Co % 
which during this period became a part of the - 
created Sheffield University. In 1913 he received t 
degree of Doctor of Metallurgy. Also during this 
period appeared the first of his very large number of 
papers dealing with iron and steel. In 1916, he was 
inted Director of the Brown-Firth Research 
Inbowatories in Sheffield, succeeding Dr. Harry 
Brearley, the discoverer of the cutlery type of stainless 
steel. Here Hatfield found full scope for his interests 
and activities and continued as Director until his 


death in October, 1943. The two companies served | staff 


by his research laboratories were merged in 1930 to 
form Thos. Firth and John Brown, Limited, and he 
later became a director of the company. He was also 
a director of one of the associated companies, Firth- 
Vickers Stainless Steels, Limited, and maintained ve' 
cose contact with the other subsidiaries and wit 
the associated American company, the Firth-Sterling 
Company, of Pittsburgh, Pennsylvania. 

In 1928, Hatfield made one of his frequent visits to 
the United States, and at Philadelphia, in October, 
delivered the Campbell Memorial Lecture at the tenth 
annual Convention of the American Society for Steel 
Treating (now the American Society for Metals), His 
subject was the application of science to the steel 
industry. It was amplified and published by the 
Society as a book of 154 pages and it had considerable 
influence on metallurgical thought and education in 
the United States. A careful reading of this book 
is very valuable even to-day, almost 20 2 

inni ith 1929, an increasing number of Hatfield’s 
papers dealt with steel ingots, corrosion and research 
concerning alloy steels, and these were essent 
reports on the work of important committees in whi 
he was in No discussion on Hatfield’s work 
or its influence on metallurgy would be complete 
without menition of these committees and the important 
results obtained. There were four main committees, 
namely, the Heterogeneity of Steel Ingots Committee, 
formed in 1924; the Corrosion Committee, formed in 
1928; the Alloy-Steels Research Committee, formed 
in 1934; and the Steel Castings Research Committee, 
formed in 1934. Hatfield’s work on these committees 
and his activities during the late war serve as a back- 
ground against which to point out his influence on the 
metallurgy of iron and steel. 

In the first place should be mentioned his work on 
acid open-hearth steelmaking. Hatfield always seemed 
to distrust basic open-hearth steel; the main reasons 
seemed. to be that it could not be thoroughly de- 
oxidised, and that the final product would not be 
as sound or a8 clean as well-made acid open-hearth 
or electric-furnace’ steel. His research work on cast 
iron had a marked and important influence. It 
pointed out ‘the part that research could play in this 
important field of metallurgy and his book was one of 
the pi in what has proved to be a very prolific 
field of literature. When Hatfield commenced his 
work, even a chemist was practically unknown in an 
iron foundry. Tfrons were Bought and sold on grade 
and fracture, and fracture was the basis of foundry 
mixtures. The metall of cast iron is now fairly 
well understood and we also know that cast iron is not 
only one inte material but a series of materials. 
From one point of view it is steel plus graphite. ’ The 
properties of the steel can be varied according to the 
amount of combined carbon it contains, the allo 
used and the heat treatment. The influence of t 
graphite varies according to its amount, its distribution 





* First annual Hatfield Memorial Lecture, entitled 
“The Services to Metallurgy of the late Dr. W. H. 
Hatfield, F.R.S.,” delivered in London, on Wednesday, 
May 1, 1946, by arrangement between the University of 
Sheffield (the trustees of the Lecture Fund) and the 
Council of the Iron and Steel Instittite, on the occasion 
of the annual general meeting of the Iron’ and Steel 
Institute. Abridged. 
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and the size and shape of the graphite flakes. In 
addition, there is the important’ group of cast irons 
with a hard chilled or outer layer, and an 
interior consisting of the steel plus graphite combina- 
tion. With the control of these structures well under- 
stood, cast iron is now used for many diverse purposes, 
and every well-appointed foundry has a metallurgist 
and a well-equipped laboratory to put into application 
the findings of research. 





in 1916, Hatfield devoted his time to | idealism 


expanding the work of the Brown-Firth Laboratories, 
and helping to solve the problems of Messrs, John 
Brown and Company and Messrs. Thos. Firth and Sons 
and their associated companies in regard to steel- 
making, and particularly steel applications, He, and 
the associates working under his direction, accomplished 
much in the field of corrosion-resistant s. By 
means of a large number of carefully controlled experi- 
ments, Hatfield had a great influence on the wide and 
successful application of the 18 per cent. chromium 
and 8 per cent. nickel steel—“ Staybrite ”’—and also 
upon a number of other distinct types of stainless 
steels, and, moreover, he worked out the remedy for 
the dangerous fail by inter-crystalline corrosion. 
His interest and influence in regard to alloy steels 
and corrosion continued until his death, both in the 
work of his own laboratories and publications and 
laa sd in his. work with the Committees on 

rrosion and on Alloy Steels. The important work 
of the Corrosion Committee and its sub-committees 
has been felt everywhere. It is somewhat different 
from the other groups in that it has employed a special 
and has maintained laboratories. It has not 
concerned itself with the stainless and non-corrosive 
steels alone, but has continuously and_ extensively 
investigated the corrosion of ordinary steels, of, wrought 
iron and of the low-alloy steels, also the effects of 
paints and protective coatings, and anti-fouling com- 
pounds, marine corrosion and the corrosion of buried 
metals. The work of the Alloy Steels Research Com- 
mittee is fully supported by the alloy-steel 
producers in Great Britain. One sub-committee devotes 
itself to the subject of gases in steel and has received 
international support in the search for standard or 
accepted methods of analysis. Another important 
sub-committee is occupied with the important subject 
of hair-line cracks in forgings and in steel generally 
(often referred to as snow-flake fractures), their cause 
and particularly their prevention. 

There might be a question as to which committee 
and which main subject has contributed most to 
metallurgical know! in the iron and steel field. 
All have been most helpful. My own preference is for 
the work on steel ingots by the ity of Steel 
Ingots Committee. that is because I have 
devoted many years to some of the subjects covered. 
For instance, some years ago I spent much effort and 
time on the preparation of standard analytical sam: 
which work is now carried on by the National Bureau 
of Standards at Washington. Apparently the work of 
this, the oldest of the committees, grew out of the 
pre; ion of standard sam for use in chemical 

is, with which work was associated. 

The committee was formed at the suggestion of a 
former Bessemer Medallist, Mr, E. H. Saniter, who did 
a great deal of work in this connection. Hatfield was 
unanimously chosen as chairman in May, 1924, and 
continued as chairman until his death. The results of 
the work of this committee have been followed with 
the closest interest. everywhere by steelmakers. The 
temptation to go into detail on the work of the. main 
and sub-committees must be resisted. It can be said, 
however, that under the inspiring leadership of various 
chair ig whom Dr. Hatfield and his 
worker, the late Dr. T. Swinden, must be singled out 
for special mention—the work never m the 
inning, but reached new heights of achievement 
with the passing of time. It was put on such a firm 
and secure basis that the death of these two great 
workers, and others, and even the recent great war, 
could not interfere with success and continued progress. 

Ever since the first cable reached me from London 
a few weeks , I have been thinking of Hatfield, 
a man with whose career I have been in touch for 
over 40 years and whose life I have followed with much 
interest. The eae What made 
him act as he ; what were his “springs of action,” 

says? It is impossible to answer this 


fully, but I would like to make the During 
, ‘but to e the attempt. 

his formative , like all of us, Hatfield was develop- 
ing, consciously or not, a philosophy of life. During 
this period the motives for his actions were being formed. 
As time went on, we saw these motives and this philo- 
sophy in action. As with all good workmen, they 
consisted partly in love of a task or a job well done. 
I am sure Hatfield delighted in the conception of a 
piece of research, in carefully plnning the approach 
to the question, the line of attack and the e 

td‘be carried out. Then, as the answer became evident, 








he delighted in describing the experiments and ‘the 


restlts so that others could share in the work, and 
and encouraged in regard to their own 
At first he thought p of the pro- 
1 op RN go hy & its and users 
of those plants. as time went on, the oppor- 
tunities available to him—particularly by the research 
Committees—made it ible to consider the 





he kept bright and keen, and with continued use they 
became even more effective. I feel sure that among 
Hatfield’s ruling motives was a just and proper ambition 
to succeed in whatever task he undertook, a love for 
rewards for work well done, such as his well-deserved 
degree from his university, his Fellowship of the Royal 
Society, and his award of the Bessemer Medal; and 
without any doubt one of his strongest motives was 
to carry out as far as he could the teachings of the 
Golden Rule, which is as needed in industry as it is 
in religion. 





MERCHANT SHIPBUILDING IN 
CANADA.* 


By Jonn Rosson, B.Sc. 


THE commencement of the war found Canada’s 
shipbuilding facilities considerably depleted. In the 
interval between the wars very little building had been 
carried on, and the few skilled men still in the industry 
were located in the small Lake yards or in repair estab- 
lishments, though there were a number of shipyard- 
trained men scattered over the country in other 
ten billing 5 ee nt there were about 
ten buildi ps 2,000 experienced 
men immediately available for the building of ships 
of reasonable size, and this capacity was set to work 
on small naval craft. In the autumn of 1940, the 
British Merchant Shipping Mission visited Canada and 
examined the facilities for the building of 10,000-ton 
cargo vessels, and for the construction of the propelling 
machinery. As a result of their report and recommenda- 
tions, orders were placed by the British Government 
for a total of 20 ships, divided among the Burrard 

Dock Company, Vancouver; Canadian Vickers, 
Limited, Montreal; and the Davie Shipbuilding Com- 
pany, Lauzon, Quebec.. The engines were ordered from 
the Dominion Engineering Company and Canadian 
Vickers, Limited, both of Montreal, while the boilers 
were ordered from the Dominion Bridge Company 
Vancouver, and Canadian Vickers, Limited, Montreal 

Shortly afterwards this order was increased to a total 
of 26 ships, and at the same time orders were placed by 
the Canadian Government for several more of the same 
rn oe This was the beginning of Canada’s merchant 
shipbuilding , and the first keel was laid 
in April, 1941. Additional shipyards were built, 
existing yards were extended, and, in other yards 
where the berths were too small to allow of building 
the 10,000-ton ships, orders were placed for 4,700-ton 
ships. Apart from a few small tankers, some ocean- 

ing tugs and a recent order for coasters, the two basic 

f the 


: 


igns above referred to have been used for the whole 

0 merchant with alterations to 

propelling machinery or to internal arrangements to 
suit various operating conditions or special services. 

At the time of writing (April, 1945), the total number 


Seats 00's boa voter ral te 
sponding to a total deadweight under 
4,000,000 tons, and was made up as fi are 


Two hundred “North Sands” type, 10,000 tons, 


fellow | which were built to the same design as the ‘‘ Oceans ”” 


built in the United States, the only difference being that 
the Canadian-built ships were 90 per cent. riveted. One 
was completed as a tanker. 

One hundred and twenty-three “Victory” type, 
10,000 tons, which differed from the’ North Sansa” 
type in that they had two water-tube boilers instead 
of three Scotch boilers, and used oil fuel instead’ of 
coal. Twelve of the ships were completed as tankers, 
nine as stores-issuing ships, and 21 as “ maintenance ” 


Thirty-one “Canadian” type, 10,000 tons. This 
type reverted to Scotch boilers, but arranged for coal 
or oil-burning. Three were completed as stores- 


issuing ships. 

Forty-three ships of 4,700 tons. Of these, 27, known 
as the i fe thn te me f 
Messrs. Wm. Gray and Company, West Hartlepool, 
being their “ Scandinavian ” . Ten ships were of 
the “ Revised” type with t derrick arrange- 
ments and rearranged accommodation. Six were of 
the “ Dominion ” type, fitted with a *tween deck, to 


}suit Canadian trades, and the timber ‘freeboard was 


deleted 








* Paper read before the Institution of Naval Arohi- 
tects, London, ‘on Friday, April 12, 1946. Abridged. 
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Six tankers, 3,600 tons. These ships were ocean} Welders could be employed after 150.hours of training, FIVE D ES .O COMM ; offe 
going tankers to trade in the Lakes. and riveters after three to weeks, : after OF 0 ERC t 
« Warrior” ‘type, steel tugs of | about eix months ine ahipyerd there mea cola te ROAD. TRANSPORT.» Seto 


Eighteen 
1,000 h.p. ; fifteen §.E.A. coasters, ““ B” type ; twenty | classified as first-class workmen. Seip Ries (piaters), 
S.E.A, coasters, “C” type. poy tig Sulla gy pipe-fitters, electricians, etc., would have six to ei 
were built to the special order of the Ministry of War | weeks 6 i 
Eannapers bet Dinee supplier. by hem, modited, enix. fe yards, and then would be allocated to some specific 
Canadian ce. 


these ships, one was delivered in 1941, 81 in CAS Ghacuenllnne Ge nar eel ee. 


50 in 1943, and 119 in 1944, and it was i were enco attend 
to deliver the balance in 1945. The distribution of adored ceemapeiy sorb 
i their so that could 


these vessels according to districts is as follows. 

Pacific Coast district: 115 “North Sands,” 123 higher of work, and in time 

“Vi ,” 16“ Canadian,” and 15 “ B "-type coasters, 

:' three 3,600-ton tankers, 18 tugs, and seven 
C”.type coasters. Province of Quebec: 85 ‘‘ North 

Sands,” 15 “ Canadian,” 11 of 4,700 tons, three 3,600- 

ton tankers, and 10 “ C’’-type coasters. Maritime Pro- 

vinces : 32 of 4,700 tons and three “ C ”-type coasters, 

By July, 1942, the number of berths occupied by 

merchant ships reached its maximum, 46 out of the 80 

then available ; and by the summer of 1943 the number 

of men and women employed reached its maximum of 

57,000, with a ship being delivered every other day. | had little or no ce in teaching others. 

The decrease in merchant building in 1944 was due to Scepticism of such methods wag expressed from ti 

the increase in the naval eee. the total number | to 

of ships, merchant and naval, delivered in 1943 being | five years 

210, and, in 1944, 209. the results more than er i the methods used, as 
At the commencement of the programme it was | ®bout two years after t i 


By E. 8. Suearwect-Suara, 0.B.E., M.Instp 
(Continued from page 366.) 


Tue picking and choosing between means of transport 
offering, if and when “‘ freedom of choice ” has WON the 
day, availability of alternative facilities to meet it, 
the involved abandonment of definite lines of division, 
questions affecting temporary expansions, curtailment, 
or cessation of operation, and numerous allied trafj, 
considerations, will continue to call for careful adjust. 
ment and decision if the public interest is to be fully 
meprnen The producer and trader in past years was 

to “ whi up” hired transport, regardless of 
any real urgency, at his own exacting will. Those 
days are numbered, Reasonable notice of SerVigg 
sought should be accepted by productive and manufap. 
turing industry as a necessary contribution to post-war 


ice 
me 9h comepersiah sand rebiake which are nor 
mally r their own traffics, who are 
cone sncibany ' Cees, cine. the at feces 
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ipping, Limited (later Wartime Shipbuilding, Limi- built at that time anywhere in the world. Sone 
re ins he cana at deere pro- proved more attractive than others ; for example, 
gramme. Additional building capacity was required, | Welders were easier to recruit than riveters, 
and, where possible, existing yards were extended, same 
while some new yards were built. Fortunately, the | that the amount of was steadily increased. 
space limitations restricting British yards were absent, | This proved a solution to many problems, as it allowed 
and a number of suitable sites for new yards were | f greater for prefabrication, and as many of the 
readily available. She See yes were oes iin workers, . babradiny hrm yb wend 
the particular design of ship to ilt in mind, and | Prior e in ctural steelwor building ; hebove: Reema ae 
the management had decided on the method of building phe to the stage reached a high degree | in its being wren Darens semester pore sorted 

f operators; 


, , > the bed hd licen ce continues to enjoy 
This decision was affected by two facts: (1) the of time of building, was built in one of the new yards. A : : 
plans of the ship to be built had been received from| _ In the first two years of the the yards wore | omplete freedom of action so long as (in normal times) 


. he his ; 
the United Kingdom and had been distributed to all| able to obtain men for the -out trades in suffi- SSeS Tn. Tan anainnte an? on, Ain, Sermeay 


wETESEFST EERE 


13 


All tt locomotives (desi heavy alee an 
since 1903) were freedom of movement. 


the builders wi alteration, and none of the yards | “ent numbers to keep the total force well balanced, here was, pre-war, an “over the counter” grant 
had sufficient siaff to re-draw the to suit the | 8° that there was no congestion at the fitting-out berths. - HO”) : : 
L ¢ ht Gary The wh ef thine Uk in on demand of “C” licences. The impact of these 


in the United States ; (2) heavy lifting machinery | 89 8verage total of 307 days from keel-laying to deli 

was not readily available, and new ship machinery | (fastest yard 239 days, slowest yard 426 days), of 

and equipment generally was in short supply. These time 68 per cent. was spent on the building berths and 

two facts both militated against any radical departure | 32 per cent. in the water. repercussions. Any plan for the nationalisation of pro. 
; y close regard to this big 


t fessional must 
built in Canada did not differ in their building very | 48ys, slowest yard 237 days and, incidentally, the same | factor in the situation. Io sesontial measure of beets 
d of action for industry and trade will need to be retained 
together with reasonable safeguards for all who rely, as 
viders of facilities, almost solely for their economic 


ground ing from the head of the berth to the water, | balanced rate. Ay oP etapa On the one hand, widespread 
am he famaciod However, when the programme Ps wee oe by ownership and operation of road motor vehicles under 


et ba irrefutable f of genuine 
need. for the category ; on the other hand, to carry- 
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es Pi Pee if any: of at ane 
" i i : - can cover Ww. country by road, while the owners 
enone Pant <n oak 9. ies, Pepe shige Aeing on these ships was greater than the hull- time, of small numbers of vehicles can in n0 circumstances d 
constructed at same time, si side. i fitting so. Nearly “CC” licence holders rely at times on 
made perfeotly lavel in both directions, so, thet all become 80 congested that the whole programme would | rai] transit. ' 
construction the keels were horizontal. The | bave become disorganised. This situation was avoided A rates structure for by road, coupled with 
wenn, Put. with their hows toward. the river, | £7 a» Rates Tribunal to deal or to make 
eri of en eae Whee’ sete tae Ou work | seting-dut Work a they obuki. evietlidleld; “ie reviews, might well be a better n 
innermost vessel on either side, counting outwards | Problem has not been completely solved, and a man- 
from the railway, had reached the launching stage, it power problem still exists in fitting-out trades. i 
i i i i 3 (To be continued.) 
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outside. is marine railway could be used, if required, RalLwaY SIGNAL LaMP TestTs.—Some interesting tests | 40d also made subject to some requirements based on 

for dry-docking ships, and a ship could be taken out! on the resistance to the wind of the flames of oil-lighted " 1 

of the water and put back on a building berth. This railway signal lamps have been carried out recently on 

operation was performed on several occasions. the London Midland and Scottish Railway. The lamps | °°Mtrol, while fully 85 cent. of applicants should 
Both in the west and the east there was a nucleus | normally burn for a week at one filling of oil without at- Virtually automatic 

of skilled men. In the east. there was available a large | tention between fillings, so that being blown out by the 

labour force of men who had had some industrial | wind is virtually the only risk of extinction. The test rig 





a - me Dae Cee 


experience, but in the west the ion was very | consisted of a standard semaphore signal, the lamp and| Rates per ton in road transport have from the outset 
much less, and very few of this ition had had any |.arm being in the L.M.S. wind tunnel and the post being | been based on the all-in cost per vehicle- 
industrial i whatever. A satisfactory solu- | attached tothe floorbeneath it, so that it could be rotated | mile. This cost basis difficulties as well as 


experience 

tion of this problem was found in having some, men | through a full circle ; thus wind blowing from any point | advantages to the haulier. Its simplicity con- 
trained in the yards and some in the schools already | of the compass could be simulated. A flap arranged | tinues to 4 to him, but it cemains a disadvantage 
established by the Dominion Department of Labour. | in the tunnel cut off the air flow when it was required | in road-rail relationships. It often takes insufficient 
The fact that at the outset all the yards were building | to set up guste instead of a steady flow. Apart from the | account of light loading or empty . Where 
exactly the same type lightened the task considerably, | effect of wind on the flame, the effects of vibration of the | collection, point-to-point conveyance delivery 
it was possible to train men to do one specific post due to wind were examined. We understand that 

tion or group of operations only ; ip ator pantie to the tests, which proved very informative, were carried} * The first Henry Spurrier Memorial Lecture, delivered 
ae ey ern laggy. arrwerlnyt perfected on the | out: on behalf of the railway company’s signal and before the Institute of Transport at a meeting held in 
orth. i continent, to ship construction. ! telegraph engineer. London on December 10, 1945. Abridged. 
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re effected . eri rpae | by the seme vehicle, — TRANSPORTABLE ELECTRIC on iethlotion under all conditions of load. 
. ideal transport, determination of t' imation. tateln dem ~ “ 
a aal vohiale-mile dodveentie only basis in general POWER ere ae LIBERATED hewedihaere the baler pou woder — vom a 


respond rapidly to variations of load. The designed 
working pressure is 370 lb. per square inch. 

The position of the superheater has already been 
indicated. It consists of 74 hairpin-bend elements, of 
tubes 1} in. in external diameter, expanded into square 
headers. The elements are supported by plates of 
heat-resisting steel. The economiser, situated in the 
uptake, was supplied by Messrs. E. Green and Sons, 
Limited, Wakefield. It consists of 18 hairpin-bend 
tubes, 2 in. in external diameter by 9 L.S.G. thick, 
with cast-iron gills shrunk on. It can be by-passed 
through the duct leading from the casing to the 
chimney, which duct can be identified in Figs. 1, 2 
and 4. The boiler heating surface, including the 
water walls, is 2,580 sq. ft. The heating surfaces of the 
superheater and economiser are 443 sq. ft. and 783 
sq. ft., respectively. The steam drum is 3 ft. in internal 
diameter by about 10 ft. length of shell. The thickness 
is 1}, in. The water drum is 20 in. in internal diameter 
by about 9 ft. 9 in. long and 14 in. thick. All the 
boiler and superheater tubes are 11 L.S.G. thick. The 
induced-draught fan seen at the base of the chimney 
in Fig. 4 is of the Howden “ Turbavane ” type and is 


with, of course, some additions for management. 
we, Vth mixed loads, drops and pick-ups, tranship- 
gents and depot handling, which are factors in such 
high percentages of many traffics, this earlier method 
of doulation became inadequate. It took the small 


r , and bankruptcies, to 
the fall elects of dapoocinien: and what may 


Tue Ministry of Supply, expecting that there would 
be a widespread destruction of generating stations in 
the enemy-occupied countries as the invasion of Europe 
progressed, ordered, before the cessation of hostilities, 
a number of transportable power stations which could 
be shi overseas as complete units and rapidly set 
up where needed. Five such power stations were 
ordered from Messrs. Richardsons, Westgarth and Com- 
pany, Limited, Hartlepool, each having a capacity of 
2,500 kW, the current being three-phase, 50 cycles, 
6,000-6,600 volts, and the sets having a 0-8 power 
factor. The first set was officially tested last month 
on a quayside in Hartlepool. The construction of the 
stations is described below and illustrated by Fig. 1, on 
page 464, and Figs. 2 to 5, on 468. The sets are 
carried on skids to provide the necessary degree of 
mobility. The general conditions the 
design were as follows. In the first , loading 
on to railway vehicles for transport necessitated 
keeping the individual parts within the limits laid 
down by the loading gauge of the Berne Conference. 
At the same time, it was stipulated that each sec- 


i is 
se” Seer te corth, chess 2 cote aaaiet 


commodity values. tion of the station ‘was to be dispatched in as com- | driven by a geared steam turbine with hand control. 

sn te alien wee pletely finished a state as was practicable, so that the | The forced-draught fan, to the right of Fig. 2, is of 
comparati low ‘rates ton, must be made to the | Whole could be assembled and into operation in | the Howden double-inlet “ Silentvane” type, driven 
seldom-qu belief that higher rail charges the minimum time on the site. It was further | by a Laurence Scott motor of 13 brake horse-power. 
in force for ‘m required that erection should not involve the prepara- | The oil-firing equipment, of which the main part is 
: certain basic industries, | tion of concrete foundations, hence the several sections | seen in Fig. 2, is of the Wallsend-Howden type and 


are mounted on individual fabricated steel 


baseplates, | includes a hand-operated lighting-up set. There are 
often | Which enable them to be skidded into position on timber 


t: 
four oil-fuel service tanks, the total capacity being 


repeated never have | baulks or other suitable foundations. Further require- | 30 tons. Motor-driven and hand-operated oil transfer 
made the Sal Cio ted been made | ments were that the boiler plant was to be capable of | pum with flexible hoses are provided for transferring 
by railway ists without, so far as I can find, | being started up without iring steam or electricit oii cn anal wails anaaibeupaneieieamnn tape 
contradiction by the railway com from any external source, and Coad any anil ete., to the service tanks. . The oil-fuel unit draws 


directly from the service tanks, which are provided 
with heating coils using boiler steam. 

The boiler mountings include a low-water alarm, 
hand-operated blowers and an automatic feed-water 
regulator. The arrangements for treating the feed- 
water are somewhat unusual in a plant of this descrip- 
tion, because of the need to provide for the use of any 

of water; as in a ship at sea, the available water 
may not be suitable for direct introduction into the 
boiler, therefore evaporators are necessary to provide 
distilled water. The layout of the evaporating unit is 
best understood from Fig. 5. Of the two tanks 
seen at the left of the skid, the upper one is a hot- 
well tank having a capacity of 2,000 gallons, while 
the lower one is a raw-water supply tank of 800 gal- 
lons capacity. In the centre are two of the firm’s 
land-type evaporators arranged so that they can 
be operated in three ways, namely, as a double dis- 
=, unit, as a org gerbe and as two single- 
effect units operating in The tus 
at the right is a feed heater. The Rei: «ment 
plant also includes a raw-water preheater and an 
evaporator feed pump, while there is also a trans- 
portable raw-water supply pump which is erected on 
the site near the source of supply. 

The evaporator shells are of welded steel, one, 
however, being suitable for steam at a pressure of 
50 Ib. per square inch. The steam and drain headers 
for both evaporators are of cast steel and the heating 
coils are of solid-drawn copper, thick enough to work 
with steam at the full boiler pressure. Any single 
coil can readily be withdrawn separately. A vapour 
baffle is fitted at the top of the evaporators to pre- 
vent water carry-over. Adjustable automatic float 
control valves regulate the height of the water level. 
The other mountings include valves for live steam, 
vapour, drains and feed water, also safety valves, 
blowdown cocks, air cocks, test cocks, and steam 
and vapour pressure gauges. The evaporator doors 
are qui removable and are carried on a pivoted 
arm so that they can be swung out of the way. 
The coils of the high-pressure evaporator drain through 
the raw-water preheater before passing to the hot- 
well. The main condenser is also connected to the 
hotwell; this connection is dealt with later. The 
raw-water pump, seen in Fig. 5 below the raw-water 
are covered with insulating material and then covered | tank, delivers to the high-pressure automatic regulator, 
with firebrick slabs. The front and rear walls of the| but it can also discharge to the low-pressure automatic 
combustion chamber are not water-cooled, but are, of | regulator. This changeover is made only when the 
course, protected, as is the rest of the inside of the boiler, | evaporators are operating as single-effest or Gouble- 
by refractory lining bolted to the steel casing, slab | effect units, and the raw water is suitable for use as 
insulating material being inserted between the refrac- | boiler feed after one distillation. 
tory and the steel. The casing is made up in panels} The evaporator unit can perhaps be best under- 
bolted to a supporting framework and although | stood from a brief account of its operation under 
provision has had to be made for differential expansion | different conditions. For double distillation, boiler 
of pressure parts and casing, it is gas-tight. The | steam is led to the heating coils of the high-pressure 

t of the main tubes and water walls has| evaporator, the vapour being generated at pressures 
resulted in an asymmetrical casing; it will be seen, | not exceeding 50 lb. per square inch and being passed 
in Fig. 1, that one side is flat and, in Fig. 3, that the|to the heating coils of the low-pressure evaporator. 
other side is curved. The governing feature of the|The water resulting from the vapour condensed in 

ign as far as evaporative surface is concerned is | these coils is led to the low-pressure automatic regu- 
that both the size and disposition of the tubes in the | lator, so that it is evaporated a second time in the 
main bank and water walls are arranged to ensure | low-pressure evaporator, the resultant vapour being 


water. 
The general view of the plant as erected for the 
official tests, given in Fig. 1, shows two of the sections, 
namely, that carrying the evaporators, feed tanks, etc., 

left, and that carrying the boiler and auxiliaries 
right. The boiler base is constructed in two 


se 
nad 


_| the forced-draught fan on another, the two skids 
being bolted together on ‘the site so as to form a single 
rigid section providing adequate firing space. The oil- 

fuel plant and the forced-draught fan are seen in r 

detail in Fig. 2, with the firing front of the boiler behi 

them. The chimney, platform, induced-draught fan 
and ducting, and the economiser, are erected on the 
site. Another skid carries the turbo-alternator and 
condensing t, these units being seen in Figs. 

3 and 4. fourth main section consists of a skid 

carrying the electrical equipment. This does not 

appear in any of the illustrations, but it may be 
noted here that it was manufactured by Messrs. 

British Thomson-Houston Company, Limited, Rugby, 

and consists of a compact mild-steel rectangular 

cubicle with hinged doors which, when closed, protect 
all such internal parts as the main switch, automatic 
voltage regulator, and various instruments, from damage 
during transport. The tank and evaporator skid is 

shown in Fig. 5 in greater detail than in Fig. 1. 

The boiler is of the oil-fired Foster-Wheeler “ D” 
type, with superheater and economiser; the charac- 
teristic construction is not marked in the illustrations, 
except that, in Fig. 2, two external downcomers between 
the steam drum and the water drum are prominent. 
The main bank of evaporating tubes lies between the 
two drums. The tubes are slightly inclined to the verti- 
cal and are disposed in two nests between which the 
superheater lies. One nest contains two :ows of tubes 
1} in. in external diameter, and the other, one row of 
1}-in. tubes and 15 rows of tubes ]} in. in external dia- 
meter. ‘This group forms one side of the combustion 
chamber. The other side consists of a water wall of one 
row of tubes which, at the bottom, are expanded into a. 
header opposite the water drum and, at the top, are 
arched over and expanded into the steam drum. The 
floor of the chamber is formed of one row of horizontal 
tubes joining the header to the water drum. These tubes 


this phase of opportunity is passing. 

The ee te ee ee ee 
period di ties, in that certain Government guaran- 
tees will terminate co-incidently with the restoration of 
operational freedom. The total volume of traffic 
passing may fall; the effect of nationalisation in bring- 
ing so much under one ownership will be a ing, bu 
disturbing, influence. Rates and charges for by 
road will then presumably not resume the old and, at 
times, evil state of being at large, but will be made to 
conform to bases, classifications and scales of agreed 
and sanctioned status. If indifference to support for 
central action by national organisations were once more 
to characterise nine-tenths of road hauliers, as was 
the case when the railway Bills to secure general road 
powers were before Parliament in 1928, drastic legisla- 
tion will be the more assured. Happily, to-day the 
National Road Transport Federation is more nearly 
ready with plans for co-operation on the side 
than has ever been the situation before. ere has, 
too, been fuller consultation with the\provinces. What- 
ever is now put forward is, therefore, sure to receive 
full attention from the railway companies in the first 
place and from Parliament in due course. Holders of 
“A” and “ i. enemenn engages os Sie SO aaa 
who will prefer to drop out of the industry are unlikely 
to be numerous. 

Choice will require to be made between a variety of 
proposals and schemes for a road-rates structure, and 
any plan or plans evolved should be incorporated as 
part of the licensing system. Simplicity in any rates 
system is highly desirable, yet most difficult of achieve- 
ment or retention. If final agreement can be reached 
ahead of legislation to give effect to changes, the goods 
transport branch of the industry, hitherto insufficiently 
organised, should as a whole be enabled to emerge to the 
stage of financial stability already won by the public- 
service vehicles branch. Without legal sanctions, it is 
improbable that it will succeed in doing so. 


(To be continued.) 





CORROSION ORACKING IN WELDED STEEL MatIns.— 
A new research group has been formed by the British 
Welding Research Association to examine and overcome 
the causes of failure in welded mains which are subject 
to the action of unpurified coal gas. A programme of 
work has been prepared and is under consideration. 
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then passed to the feed-water heater. The drain from 
the high-pressure coils has already been accounted for. 
When operated in this manner, the plant can produce, 
as fresh make-up feed, 5 per cent. of the rated boiler 
evaporative capacity of 33,000 Ib. per hour. In an 
emergency, raw water can be fed to both evaporators, 
but the condensate in the low-pressure coils is then 
led to the hotwell and not to the evaporator body 
for re-distillation. This double-effect operation enables 
9 per cent. make-up to be obtained from the same 
quantity of live steam as used for double distillation. 
For single-effect operation, each evaporator is used as 
a single-distillation anit with live steam. Its use 
depends on the quality of the water being as 
described for double-effect operation, but, naturally, 
it is not so economical as that operation, since more 
live steam is used. It does, however, produce double 
the amount of make-up feed and provision for it has 
ae made in case an emergency demands this increased 
eed. 
The feed heater through which the distilled water is 
is a low- unit fitted on the suction side 
of the main boiler-feed pumps. It is a six- surface- 
type heater having copper tubes expanded into the 
water header. The shell is of welded steel and the head 
is of cast iron. The heater drains are led to the main 
condenser. The feed temperature resulting from the 
use of the heater ranges from 160 deg. F. to 200 deg. F. 
The exhaust from the steam-driven main feed pump, 
the exhaust from the induced-draught fan turbine and 
the vapour from the low-pressure evaporator all 
discharge into a common pipe and are led to the feed- 
water . A connection from this pipe leads to 
the main condenser through a balanced-pressure spring- 
loaded safety valve so that any vapour not used in the 
heater passes automatically to the condenser. There 
are two main boiler-feed pumps, namely, a Weir centri- 
fugal pump driven by a 57-brake horse-power motor 
running at 2,950 r.p.m., and a Weir centrifugal pump 
driven by aturbine. The turbine uses steam at the full 
boiler pressure and temperature and runs at 6,900 
r.p.m.~- The exhaust, which has a ure of approxi- 
mately 5 Ib. per square inch, is led, as already stated, 
into the feed-water heater. The chemical conditioning 
of the feed water is provided for by the Kennicott 
plant ‘seen in front of the boiler in Fig. 1, the water 
being treated with phosphates and sodium compounds 
to prevent hard scale formation. 
Starting up from cold involves the use of raw water 
for the first filling of the boiler. The steam raised 
from this water is passed to the evaporators. As 
soon as sufficient distilled water is available it is fed 
to.the boiler and what is left of the raw water in the 
boiler is disposed of gradually by blowing down. The 
actual starting-up is effected. as follows. The econo- 
miser by-pass is opened to give an unrestricted passage 
of the furnace gases to the atmosphere. The hand- 
operated oil-fuel set is then put into operation, the oil 
being brought to the proper temperature in an auxiliary 
heater, fired by a — burner. A hand-pump is 
used to deliver the heated oil to the boiler oil burners. 
This procedure is continued until a steam pressure is 
reached of between 90 Ib. and 100 Ib. per square inch, 
when the main oil-fuel set can be started up, both the 
heating and pumping operations of this set being steam 
effected. Under these firing conditions, the steam 
pressure rises rapidly, and at about 200 Ib. per square 
inch the turbine-driven induced-draught fan is started 
and the economiser by-pass damper closed. The 
steam-driven feed pump is also started and, since 
the boiler is then operating with the necessary auxi- 
i t to give an appreciable evaporation at 
pd Bnd ure, the tarts altspastor papa into 
service on a light load. The sequence is completed by 
the alternator delivering sufficient current to the auxili- 
ary switchboard to .operate the electrically-driven 
auxiliaries, among them the forced-draught fan, the 
use of which enables the boiler to be quickly brought 


up to full load. It will be seen that, apart from. 


water for the first filling of the boiler and for the con- 
denser circulation, the station is wholly independent 
of external supplies. 

The turbo-alternating set, with the whole of its 
equipment, is either mounted on, or built into, a 
deep base which enables the set to be treated as a 
single complete unit for transport purposes. Provision 
is made for road or rail bogies to be attached to 
the ends of the base so that transport in either manner 
is easily effected. The general construction of the 
base will be evident from Fig. 3. It is strong enough 
to ensure, a correct alignment should the plant be 
required to operate on a barge or floating structure. 
The turbo-alternator will run .without detriment 
should it be impossible to mount the base dead level ; 
it can have, for instance, an inclination of as much as 
1 in 12 in the longitudinal direction and up to 1 in 6 in 
the transverse direction. The weight of the turbo- 
alternator and its condensing plant is about 40 tons, 
to which is to be added 1% tons for the Kennicott 
water-conditioning plant. The weight of the boiler 





MAY 17, 10946, 


ne 


2,500-KW TRANSPORTABLE POWER STATION. 


MESSRS. RICHARDSONS, WESTGARTH AND COMPANY, LIMITED, HARTLEPOOL. 





Fig. 1. 


unit, including the fans and the oil fuel equipment, is 
about 45 tons. 

The turbine is of the firm’s combined impulse and 
reaction type. It is designed for an output of 2,500 kW 
at the alternator terminals when supplied with steam 
at a pressure of 370 lb. per square inch and a tempera- 
ture of 675 deg. F. and exhausting to the condensing 
plant at a minimum vacuum of 26-8 in. when running 
at a speed of 3,000 r.p.m. It is a single-cylinder 
machine, the front portion of the cylinder being of 
cast steel and the remainder of close-grained cast iron. 
The rotor, of the drum type and of welded construction, 
is built up from two alloy-steel forgings, and has 
a two-row impulse wheel at the steam inlet end, 
followed by 41 rows of reaction blading. There are 
special arrangements for extracting most of the 
condensed water at the last three stages in order 
to improve the efficiency in this region and to reduce 
blade erosion. The rotor blades are of stainless iron, 
as are also the cylinder blades at the high-pressure 
end; the cylinder blades of the low-pressure end 
are of brass. The axial thrust is counterbalanced by 
a dummy piston fitted with labyrinth glands of nickel 
strip, caulked in. There are labyrinth glands at each 
end of the shaft, these consisting of brass strips inserted 
in the gland housings. The glands are sealed by live 
steam, the supply to the front gland joining the 
leakage steam from the balance piston through com- 
municating holes in the hollow rotor, thus doing useful 
work at.the low-pressure end of the turbine. The 
shaft runs in two bearings lined with white metal, the 
front journal being fitted with a thrust bearing having 
brass 


pads. 

The steam is admitted through three valves, each of 
which controls a group of nozzles. These valves open 
im sequence, the first one carrying half load, the first 
and second together about two-thirds load, while all 
three carry full load, plus a margin to allow for low 
steam pressure. The governing system and stop valve 
are pressure-oil actuated. Rotation of the master 
control handwheel first admits the pressure oil to 
the main stop-valve servo-piston and opens that 
valve, further rotation then admitting oil to the steam 
admission-valve servo-pistons to open them in sequence. 
Since this single handwheel gives full control of the 
steam admission, the starting-up period can be pro- 
longed or curtailed at will; moreover, it is impossible 
to open the valves in the wrong order. The machine 
cannot be started without oil being supplied to the main 
bearings, the lubricating and valve-actuating pressure 
oil being derived from the same source, that is, a 
valveless gear pump driven through reduction gears 
from the turbine shaft. The overspeed governor shuts 
off steam by closing both the main stop valve and the 
steam admission valves immediately. Oil for starting- 
up purposes is obtained from a steam-driven auxiliary 
pump controlled by an automatic relay, which shuts the 
pump down as soon as the main pump is delivering 
oil in sufficient quantity and starts it again when 
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Power STATION UNDER TEST. 


delivery begins to fall off on the machine slowing down. 
The lubricating oil is cooled by a Serck oil cooler and 
cleaned by an Alfa-Laval oil purifier. 

The alternator is of the firm’s standard turbo-driven 
type. Apart from the duty outlined above, it is 
designed to operate satisfacto oily, up to a maximum of 
2,500 kW, with one phase solidly earthed. The stator 
is of fabricated steel construction with the lamina- 
tions secured by keys and pressplates. The stator 
windings are of the interleaved bar type with moulded 
mica foil for the core portion and mica silk for the 
ends. The rotor is a single solid mild-steel forging 
with copper strip heme inserted in machined slots ; 
the insulation consists of Bakelised asbestos through- 
out. The rotor end bells are of non-magnetic steel. 
Ventilation of the alternator is by a single fan on the 
turbine end of the rotor. The air is cooled by a 
Heenan and Froude tubular cooler which is mounted 
on a runway to facilitate removal and is supplied 
with water from the condenser circulating system. 
A dial thermometer operates an alarm should the air 
temperature rise above the predetermined maximum. 
Excitation is by means of a direct-coupled shunt-wound 
interpole exciter mounted on the free end of the rotor 
shaft and wound for a pressure of 100 volts and for a 
capacity of 23 kW. birmegeoy 3 embedded in the 
stator windings and core are to a multi-point 
thermometer situated in the switchgear cubicle. 

The twin-shell condenser is of the firm’s standard 
surface erative type and forms an in part of 
the main of the unit. The shell is of fabricated 
mild steel with cast-iron waterheads. There are two 
nests of ‘ao Uy aids Gara to ” ft. 6 io Sa = 
ranged side side to the axis 0: tur 
alternator. the tubeplates are brass and the tubes 
have screwed ferrule packing. The total cooling surface 
is 2,000 sq. ft. The twin shells are coupled at one end 
and have a common branch for the turbine exhaust, 
which is connected directly without an expansion piece. 
The end covers have inspection doors, and overhead 
runways are provided for their removal. The auxiliary 
condensing plant equipment on the main structure 
includes a two-stage steam-jet air ejector, and an 
Allen horizontal centrifugal condensate extraction 

ump driven by a 5-5-h.p. motor. The main circu- 

ting and priming pumps are mounted on separate 
skids, which can be set to suit the position of the 
circulating-water supply. The Allen circulating pump 
has a delivery capacity of 2,400 gallons per minute, 
and is designed to maintain a vacuum of 26-8 in. when 
the cooling water has an initial temperature of 68 deg. F. 
It is driven by an 85-h.p. B.T.H. motor wound for 
400 /440 volts, three-phase, 50 cycles, and of the totally- 
enclosed weatherproof re ores type, having a 
starting torque of about half the full-load torque. The 
Allen extraction pump, driven by a 10-h.p. B.T.H. 
motor, is reinforced by a condensate ejector to ensure 
that it is always primed. In addition, there is a 
Richardsons, Westgarth automatic closed-feed control 
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valve to enable make-up feed to be admitted to the 
condenser for de-aeration and, conversely to divert any 
excess feed-water to the hotwell. The fully automatic 
action of the valve thus ensures that the condensate 
contains @ minimum of oxygen. The circulating pump 
is connected to the condenser by lengths of ‘“‘ Everite ” 
pipe. 

_Some of the principal results of the official tests are 
given below. stated, the designed steam output of 
the boiler is 33,000 Ib. per hour at a pressure of 370 Ib. 
per square inch, a temperature at the turbine of 675 deg. 
F., and a feed temperature of 160 deg. F. A test with 
an output of 2,408 kW, as compared with the designed 
2,500 kW, showed a steam output of 31,980 Ib. per 
hour. The pressure at the turbine stop valve was 
349 Ib. per square inch, and the temperature at the 
same point was 733 deg. F. The feed temperature was 


164 deg. F. and the amount of make-ur © d was 
1,420 Ib. per hour, the evaporators be’ .« single 
effect. The vacuum was 28-87 in auercury. At 


half load, at which the alternat’ «> 
as compared with the d-<" igure of 1,250 kW, 
the steam output was ' , lb. per hour, at a pres- 
sure at the turbine sto, valve of 357 Ib. per square 
inch, and a temperature of 357 deg. F. The feed 
temperature was 158 deg. F. and the amount of 
make-up feed was 2,300 lb. per hour, the evaporators 
being in double effect. The vacuum was 29-16 in. of 
mercury. On the full-load test, the fuel consumption, 
including that required to supply all the steam-operated 
auxiliaries, evaporators, etc., worked out to 1-109 Ib. 
per kilowatt-hour, which, the necessary corrections hav- 
ing been made for the slight differences between the 


_ at was 1,206 kW, 





designed and actual output, etc., showed an improve- 
ment on the designed rate of 6-7 per cent. The corre- 
sponding figures for the half-load test were 1-111 Ib. 
per kilowatt-hour and 10 per cent. improvement. The 
calorific value of the fuel used in the tests was 18,500 
B.Th.U. per pound. In idering these results, it 
should be remembered that the main factors governing 
the design were suitability for transport to and erection 
on any site, maximum reliability, and ease of operation ; 
thermal efficiency and low fuel consumption were 
regarded as of secondary importance. 





MACHINE KNIVES.—Messrs. A. R. Heathcote and Com- 
pany, Limited, Sylvester-gardens, Sheffield, 1, have 
recently issued an illustrated catalogue describing some 
of the numerous types of machine knives made by them. 
The range dealt with includes several types of tobacco 
knives, wafer cigarette knives, printers’ guillotine knives, 
serrated edge knives, veneer knives and woodworking 
machine cutters, and various types of shear blades for 
cutting metals. 





WATERLESS GASHOLDERS.—A clearly illustrated des- 
criptive catalogue of the M.A.N. type of waterless gas- 
holder has been received from the concessionaires for the 
British Empire, Messrs. Waterless Gasholder Company, 
Limited, 13, Rood-lane, London, E.C.3, the gasholders 
themselves being made by one or other of four firms working 
forthe company. The information provided inthe catalogue 
is of a wholly technical nature and the data should prove 
of value to the gas engineer, to firms interested in gas 
storage, and to architects responsible for works layouts. 





THE MERLIN 130 AND 131 AERO 
ENGINES. 


Tr is probable that the Rolls-Royce Merlin aero 
engine, of which more examples have been built than 
of any other type, has also undergone greater progres- 
sive development than any other aero engine in the 
world. It was announced last year that, at the time of 
the end of the war in Europe, 150,000 Merlin i 
had been produced, this figure including the outputs of 
the Ford Motor Company in England and the Packard 
Company in the United States, in addition to that of the 
parent com . The ive development is 
illustrated by the fact that, starting from a rated horse- 
power of less than 1,000, the latest models are of more 
than 2,000 b.h.p. Two stages in the history of the 

ine were dealt with in articles in these columns 
on March 6 and December 18, 1942, which respec- 
tively dealt with Merlin 20 and Merlin 61. The 
latest phase is represented by Merlin 130 and 131, 
which were specially developed for installation in the 
long-range twin-engine Hornet fighter built by the de 
Havilland Company. This machine, which is among 
the smallest twin-engine aeroplanes which have ever 
been built, developed from the Mosquito, in which 
Merlin engines were installed from the first. The Merlin 
20 was fitted in the first Mosquitos, and it was considered 
at the time that the engine could be so progressively 
developed that the Mosquito would be able to retain 
the superiority over equivalent enemy machines which 
it at the time ofits appearance. This opinion 
proved to be fully justified. 

An interesting and important aspect of the latest 
Merlin models is that the b.h.p. per square foot of 
frontal area is 340, which is claimed to be greater 
than that of any other power ret Pm: production. 
Progress in this aspect of design has been continuous 
over many years. The Rolls-Royce Eagle engine, 
which was produced at the beginning of the first, world 
war, had a figure of about 30 b.h.p. per square foot. 
Straight-line progress, at the rate of about 25 b.h.p. 
every four was shown up to 1936, when the 
early Merlin was rated at 150 b.h.p. per square foot. 
Intermediate were re ted. by the Condor, 
of 1924, with 80 b.h.p., and the Kestrel, of 1929, with 
108. After 1936, the curve rose more steeply, and up 
to the year 1940 the rate of progress was about 60 b.h.p. 
in four years, an intermediate stage being represented 
by the Vulture with 196 b.h.p. per square foot. 
Between 1940 and 1944, progress was at the rate of 
100 b.h.p. per four years, culminating in the Merlin 130 
and 131 with 340 b.h.p. per square foot. The Griffon, 
described in our issue of March 17, 1944, has a figure 
of a little over 300 b.h.p. per square foot. 

The Merlin 100 represented a definite stage in de- 
velopment and introduced a series of engines with 
two-stage intercooled superchargers and various 
mechanical improvements... The latest models include 
further modifications and improvements. Some of the 
special features have been introduced to enable the 
engines to be accommodated in the restricted space 
available in the Hornet. The supercharger air-intake 
has been extensively modified and a down-draught 
system introduced. The air scoop which was’ used on 
the Mosquito has been eliminated and ducted air 
intakes, faired into’ the leading edges of the wings, are 
employed. The coolant pump has also been. moved 
from the bottom of the engine and is now located on the 
starboard side. These modifications have resulted in a 
bottom cowling lirie completely free from excrescences, 
‘making the top and bottom cowlings. almost identical. 
The war-time dix-Stromberg carburettor has been 
re} by a low-pressure fuel-injection system which 
Gdivers through a spray nozzle into the supercharger 
eye. The injection system is of S.U. manufacture and 

vides more accurate fuel metering. The Hornet is 
the first twin-engined British aeroplane with opposite- 
rotating propellers and the two mark numbers represent 
the corresponding engines, Merlin 130 being the right- 
hand tractor and Merlin 131 the left-hand. Figs. 1 and 
2, herewith, show the Merlin 130. 
rcharger efficiency has been raised by moving 
the rear bearing of the rotor from the suction 
side to the delivery side. This leaves the suction side 
free from restriction, resulting in better mass air flow 
and reduced turbulence. The adoption of the 8.U. 
fuel-injection system has also effected improvement 
by eliminating pressure losses caused by the restriction 
of Venturi tubes as used with suction carburettors. 
The fuel-injection system comprises a gear-type pump 
supplying fuel to a five-plunger pump operated by a 
swash-plate, the stroke and capacity of the pump 
being varied by alteration of the angle at which the 
swash-plate operates. The plate assumes a mean 
position after compensating for all the variables deter- 
mining fuel demand. Variation in pump capacity or 
stroke is controlled by a Z-shaft and rocking levers 
linked to an oil-operated servo-piston which shortens 
the stroke and to a second ‘piston, subject to boost 
pressure, which lengthens it. A balance is established 
between these two forces by means of a small leak valve, 
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delivery side of the gear 
of the pump. 
before the 
metering is assured 


in considerable complication 
increase the necessary amount 
Merlin 130 and 131 rotate in similar 
identical exce 
between the driving 
gear in Merlin 131. 
cent. of the spares are common to both engines 


necessary 
weight increase with the additional idler and 


is negligible. Lubrication is by axial flow from each 
ensuring a positive oil feed to 


end of the crankshaft, 
the big-end bearings as well as to the main i 


100, 

part of the war not i 
Other features of oiling system are air 
and sludge traps located at the end 


liti 

ae ur. is 

ruption of the oil flow for dangero 
The Hornet, fitted with these engines 

performance which is only exceeded by the latest jet- 


long periods. 


fighters. In level flight, speeds of more than 
and a rate of climb of 


propelled 
470 m.p.h. have been attained 
4,000 ft. per minute has been recorded. At the maxi- 
mum continyous climbing boost of 12 Ib. per square 
inch, over 1,300 b.h.p. is obtained at 23,000 ft. 
ising powers of more than 1,100 b.h.p. are available 
to over 20,000 ft. ising speeds have not yet been 
measured, but it is known that the American Mustang, 
with Merlin engines of approximately similar power, 
has @ maximum cruise rating of 420 m.p.h., and it is 
expected that the Hornet will considerably weer 
on this - The Merlin 130 develops 2,030 b.h.p 
at 1,250 ft. with 25 Ib. boost, but over 2,600 b.h.p 
have been recorded on the test beds at Derby. Before 
the new model was released for production, the endur- 
ance tests carried out included continuous running for 
100 hours, at maximum revolutions per minute, with 
a boost of 18 Ib. In flight, such severe conditions are 
not likely to continue for more than five minutes. 
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JET AERO-ENGINE MANUFACTURE IN CHINA.—Messrs. 
Rolls-Royce, Limited, Derby, inform us that they have 
recently concluded a licence agreement. with the Chinese 
Government for the manufacture of their gas-turbine and 
jet-propulsion engines in China. This will involve the 
supply to China of thousands of drawings and also large 
numbers of parts and. cpmplete engines and plant for 
factories. Moreover, a party of Chinese engineers has 
already been sent to this country for training in the new 
technique at Derby. In due course, Rolls-Royce 
engineers will be required to proceed to China to supervise 
the erection, equipping and tooling of factories for the 


p and the suction side 
By this means, all air is expelled 
l enters the plunger pump, so that accurate 
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pr gone could clearly be provided by the 
ad of contra-rotating engines, but this would 
i bps ernger ovat ag 

of repai ctually, 
i directions and are 
that an idler has been introduced 
i tn gy and the speed-reducing 
ith this arrangement, 95 per 
and to 
an engine from one “ hand ” to the other, it is 
to change the reduction gear. The 


bearings ; 

a system of lubrication first introduced in the Merlin 
pea commitments during the greater 
its use on earlier models. 

tors 

crankshaft journals 
The separators improve the lubrication under aerobatic 
by ensuring that any air which may have 
is purged so that there is no inter- 
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submitted 
Committee for the approval 


3.431, on hot-water service, 
the other two Codes, 2s., each, 


a included 
postage included 


[Price 2s., postage included.] 
Micanite for Commutator 


additions to the previous 1935 edition. The princi 


[Price 2s., postage included. } 





BOOKS RECEIVED. 
Vorlesungen diber Baustatik. 
stimmte Systeme, Sp 
dnderungen, Stabilitdtsprobleme, 


_" h 





Fourth-avenue, New York 16, U.S.A. 
London, W.C.2. [Price 36s. net.] 
Concrete and Bituminous Materials. 


Road Research , Department 
and Industrial Research, July to August, 
Stationery Office, Kingsway, London, W.C.2. 
108. net.) 
Building Craft Series. Plumbing. By R. H. WrinDER. 
Longmans, Green and Company, Limited, 43, Albert- 
drive, Wandsworth, London, S.W.19. [Price 7s. 6d. 
net.] 
The Institute of Welding. Sir William J. Larke Medal: 
Prizewinning Papers. The Secretary, The Institute of 
Welding, 2, Buckingham Palace-gardens, 


of 





construction of jet engines. 





Buckingham 
Palace-road, London, 8.W.1. [Price 7s. 6d. to members 
of the Institute, 12s. 6d. to others. ] 


Institution. 


28, London, 
at the end of each paragraph. 


, - 
Codes of Practice Committee. [Price of Code No 


cover 
strips, quadrant and half-round beads, and scotias. 


Separators.—Another revi- 
sion, B.S. No. 626, covers micanite for commutator 
separators. It contains only minor modifications and 


alteration relates to the required proof stress, which is 
now specified as 400 volts for the soft variety of 
micanite and 250 volts for the ordinary variety. The 
earlier edition provided for a proof stress of 450 volts 
for all varieties. In addition to the proof test for 
electric strength, the specification includes stipulations 
relating to quality, bond content, and stability under 
heat and pressure. Limits of variation in thickness are 
prescribed and test methods given in appendices. 


Volume I. Slatisch be- 
0, Elastische Form- 


TECHN. Fritz Srtssi. Verlag Birkh&user, Basle, 
Switzerland. [Price 38.50 Swiss francs bound, 34.50 
Swiss francs unbound.) 


Elements of Ammunition. By Mayor THEODORE OC. 
OnarT. John Wiley and Sons, Incorporated, 440, 


[Price 6 dols.} 
Chapman and Hall, Limited, 37, Essex-street, Strand, 


Department of Scientific and Industrial Research. Soils, 
A Record of a 
Course Dealing with Airfield Construction Given at the 


1943. H.M. 
[Price 
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PERSONAL. 


COLONEL Sik Tuomas Purves, O.B.E., M.I.E.E,, Who 
is now in his 75th year, is shortly to relinquish 
position of Director of the Cable Makers Association, but 
his services will be retained in an advisory capacity, 

Mr. W. A. Coates, M.I.E.E., Fel.A.1.E.E., has deen 
appointed manager, home sales, of Metropolitan-Vicker, 
Electrical , Limited, Trafford Park, Manc 
17. Mn. EB. M. Jounson, M.Sc.Tech., M.I.E.E., has been 
made chief engineer, plant department, in succession t) 
‘Mk. R. TowNenp, who is appointed consultant. yp, 
J. P. A. Metprum, 0.B.E., B.Sc., A.M.I.E.E., has been 
appointed sales manager, switchgear department, in 
succession to Mr. Coates. 

Mr. JOHN HEPBURN has left the directorate of Davidson 

and Company, Limited, Belfast, and is now ma 
director of Musgrave and Company, Limited, } . 
ventilating and structural engineers, St. Ann’s Ironworks, 
Belfast. Mr. S. E. INNEs has resigned his position with 
the Board of Trade in order to join the board of Musgraye 
and Company. 
REAR-ADMIRAL (E) A. L. P. MARK-WARDLAW (ret.), 
M.I.N.A., who was the first naval officer to specialise jn 
engineering under the Selborne-Fisher scheme, has joineq 
the Control Commission for Germany and Austria (Britis) 
Element), Shipbuilding Branch. 


Mr. J. V. DANIEL, general sales manager of the plant 
division of Messrs. Crompton Parkinson, Limited, ang 
Mr. C. J. W. Scorr, general sales manager of the 
supplies division of the firm, have been appointed 
executive directors of the company. 


Dr. H. 8. Gasser, of New York ; PRoFEs¢oR FREDERIc 
JourorT, of Paris ; THEODOR Von Karmiy, 
of Pasadena, California, U.S.A.; and PRorrssor E. A. 
Srensio, of Stockholm, were elected to the foreign 
membership of the Royal Society at a meeting of the 
Society held on May 9, 1946. 

Mr. J. R. Scorr, M.I.Mar.E., has been appointed 
an assistant inspector on the staff of the India Store 
Department of the High Commissioners for India. 
Mr. J. W. Lawrence, A.M.I.A.E., 54, Dillotford- 
- | avenue, Styvechale, Coventry, has been elected honorary 
secretary of the Coventry Centre of the Institution of 
- | Automobile Engineers, in place of Mr. H. Norris, who 
>| has resigned after 10 years of service. 

Masor J. LACHLAN STURROCK, late Royal Engineers, 
has been appointed representative of Messrs. E. Boydell 
and Company, Li » Elsinore-road, Old Trafford, 
Manchester, 16, for the Midlands, South-West England 
and Wales. 


Messrs. Etliorr Broruers (LONDON), Lourep, 
Century Works, Lewisham, London, 8.E.13, have 
opened offices at 72, Victoria.street, London, S.W.1. 
(Telephone : ViCtoria 6093-4.) 
Owing to the broadening of their activities, the 
directors have decided to change the name of THE 
Heywoop Compressor Company, Lioirep, to THE 
Hymatic ENGINEERING Company, LmiTeD. There is 
no change in the management and the address remains as 
before, Redditch, Worcestershire. (Telephone: RED- 
ditch 743.) 
Tse Brrrish THOMSON-HovusTON COMPANY, LIMITED, 
Rugby, have opened offices at Avenida Pte. R. Saenz 
Pefia, 636, Buenos Aires, Argentina. These offices, 
under the charge of Mr. J. G. Boppy, B.A., are close 
to those recently opened in the same city by the Metro- 
politan-Vickers Electrical Export Company, Limited. 
Messrs. A. C. WickMAN LimireD, Coventry, have 
been appointed sole agents and engineering representa- 
tives, throughout the world, for the 10-gramme hand- 
operated injection moulding machine, designed and 
manufactured by the Nene Valley Tool Company, 
Limited, The Square, Earls Barton, Northampton. 
” | This company are also developing power-operated 
machines of 1 oz. and 2 oz. capacities. 
THe AMERICAN SoOcrETY FOR TESTING MATERIALS 
have removed from 260, South Broad-street, Philadelphia 
2, to larger premises in a permanent headquarters building 
at 1916, Race-street, Philadelphia 3, U.S.A. 





THE TRANSMISSION SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS.—The dinner of the Transmission 
Section of the Institution of Electrical Engineers last 
session was so greatly appreciated that it has been 
decided to repeat it. An informal dinner has therefore 
been arranged to take place at fhe Connaught Rooms, 
Great Queen-street, Kingsway, London, W.C.2, on Tues- 
day, May 28, at 6 p.m. for 6.30 p.m. Mr. E. T. Norris, 
the chairman of the section, will be in the chair. Mem- 
bers of the section may invite guests but not more than 
one of these may be a non-member of the section. 
Tickets will not be available for ladies, unless they are 
members of the section. Applications for tickets, the 
price of which is 16s., should be made to the Secretary of 
the Institution, Savoy-place, London, W.C.2. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 
ish Steei.—The demand for steel ig strongly 

tained in all ct depattnoets and the makers are 

to cope with orders. Fuel stipplies are still 
improving, but labour shortages rather limit outpute. 
the preponderance of light and thin plates still upseta the 
rolling programme of the heavy plate mills. This prob- 
jem is not an easy one to solve, since the plate capacity of 
gottish mills was organised primarily to meet the 
demands of lecal shipbuilders, and other engineering 
requirements of @ comparatively heavy description, 
wie the ieee dicen os Ge ae 
janeous industrial purposes has outstripped, for the 
time being, the suitable rolling capacity. Sections and 
pars are still wanted in maximum tonnages, while sheets 
are procurable only by negotiation with makers, and 
according to the urgency and priority of the order. The 
new development scheme has aroused great local interest, 
ince Scotland figures prominently in it and will secure 
costly and valuable improvements to plant and capacity 
if the proposals go through. The new smelting shop at 
Motherwell has been authorised, and Messrs. Stewarte 
and Lloyds are progressing vigorously with their new 
tubemaking works at Mossend. At Blochairy, where 
over 1,000,0001. was spent during the war, the plate- 
making plant is one of the finest in the country, and it is 
surprising to leara from the Federation’s report that 
Blochairn’s steelmaking plant is recommended to be 
scrapped. A plate mill without smelting facilities in 
parallel is hardly thought to be a feasible proposition. 
The Government’s intentions on the matter will be 
awaited with great interest. 


Scottish Coal.—The feature this week is the new supply 
programme for the Scottish gasworks, which started on 
Monday. The tonnages allocated are intended to cover 
stocking as well as ordinary purposes, but it is more than 
doubtful whether sufficient coal will pass under the new 
allocation to meet the situation. The consumption of 
gas is higher than last year’s, and users are asking for a 
bigger allecation than that just made. Domestic and 
industrial gas consumption are both up, and the aggregate 
increase at small industrial plants exceeds the savings 
at a number of large works where operations have fallen 
off since the war ended. It appears that the modest 
improvement in Scottish colliery output is less than 
what is needed to cover requirements—that is, if replen- 
ishment of very low stock levels is to be carried through 
safely before winter arrives again. Fife and the Lothians 
are both better off for supplies than Lanarkshire or 
Ayrshire, and more coal is being transferred to balance 
the situation. Fife development is making fair headway ; 
hundreds of thousands of pounds have been expended 
there since August 1, 1945, on extensions and modernisa- 
tion. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—It was expected in the South 
Wales coal trade last week that an announcement would 
shortly be made of a large-scale expansion in open-cast 
mining in the Welsh anthracite area. It was reported 
that Mr, Shinwell had a scheme under consideration which 
probably would be put into operation as soon as the final 
details were approved by the Government experts who 
were examining them. The area involved, so it was 
stated, was confined largely to moorland and hilltops, and 
no farm Iands would be involved. French pitwood 
exporters, on a visit to this country recently, spent two 
days in Cardiff where they met representatives of most 
of the leading coal and pitwood firms. It was understood 
that they discussed the continuation of supplies of 
French pitwoed for the Welsh mines.and further contracts 
were being negotiated for delivery over this year. Local 
importers have also concluded arrangements for the sup- 
ply of Finnish pitprops. During the first four months of 
this year, the exports of coal and coké from six leading 
South Wales ports totalled 1,678,538 tons, an improve- 
ment of 144,069 tons when compared with a year ago. 
This figure, however, included coal shipped as bunkers as 
well as cargoes, and deliveries made to coastwise destina- 
tions together with those for foreign ports. The increase 
has beemaccounted for by restocking at the leading over- 
seas bunkering stations and by steady shipments of 
anthracite duffs from colliery dumps and of coke breeze to 
France, Belgium and Denmark. 

Swansea Steel-Sheet Industry.—The market report 
prepared by the Incorporated Swansea Exchange states 
that, last week, business in tin-plate was unchanged and 
firm. The demand on both home and export account was 
in excess of the production, which, however, is being 
slowly itiereased as men return to the industry. In the 


continue to be sought after, but, as the output for the 
next four or five months has been sold, orders are difficult 
to place. The iron and steel scrap market is steady and 
regular deliveries are being made to consumers. 


NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation —The total tonnage output of iron 
and steel is maintained at a high level but is insufficient 
for customers’ huge and still expanding requirements, 
Pressure for the release of more tonnage for shipment 
overseas is embarrassingly heavy but the huge and rising 
requirements for domestic purposes claim increased 
attention and there seems likelihood of early unavoidable 
severe restriction of exports in the interests of home 
industries. Native ironstone continues plentiful and 
the tonnage of high-grade foreign ore available is on an 
improved scale but the parcels of fuel coming to hand 
still fall well short of needs. The bulk of the pig-iron 
output is moving into consumption at the steelworks and 
North Eastern foundry owners have to draw most of their 
iron supplies from producers at a distance. Makers of iron 
and steel semies and manufacturers of finished products 
are very actively engaged. 

Foundry and Basic Iron.—®he make of high phos- 
phorus pig iron continues small and supplemented by 
substantial supplies of Midland brands falls inconveni- 
ently short of current needs. Allocations are eagerly 
taken up and producers of light castings require more 
pig than is at present available to enable satisfactory 
handling of their extensive running contracts. The whole 
of the basic iron output is absorbed by the requirements 
of makers’ adjacent consuming plants. 

Hematite, Low Phosphorus and Refined Tron.—Home 
users of hematite are receiving regular deliveries that 
cover essential home requirements and are keen to build 
up stocks to deal with the expanding demand. Specifica- 
tions for low and medium phosphorus grades of iron are 
issued freely and maximum deliveries provide adequate 
attention. Manufacturers of refined iron maintain dis- 
tribution on a scale that meets users’ urgent needs. 


Manufactured Iron and Steel.—Available tonnages of 
semi-finished iron are promptly taken up and complaints 
of shortage of steel semies are still heard. Outputs of the 
latter are large but considerable imports are necessary to 
keep re-rolling mills operating at capacity limit to deal 
with heavy bookings. Steel billets, blooms and slabs are 
very scarce. On the other hand, adequate’ parcels of 
bars reaching the sheet mills enable production of black 
and galvanised sheets to be maintained at a high level 
which, however, does not cope fully with the intensive 
pressure for supplies. Steel-plate makers have a great 
deal of work to execute and indicate delivery dates three 
or four months ahead. Rail mills are very busily engaged 
and manufacturers of railway chairs, points and crossings 


and colliery roofings have orders that will keep them fully 
oceupied over the next few months. 

Scrap.—The scrap market is brisk and large quantities 
of good heavy steel and cast-ifon scrap are moving into 
consumption. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—It transpires that Messrs. Thos. 
Firth and John Brown, Limited, in addition to the 
English Steel Corporation, have entered into an agree- 
ment with the Union Steel Corporation of South Africa 
for the manufacture of Sheffield-type steels in South 
Africa. Sheffield technicians are to be lent to the 
South African works, and South African stee] men are 
to gain experience in Sheffield. An important extension 
of the heavy machine-tool side of Sheffield activities is 
also to be made by Messrs. Thos. Firth and John Brown, 
Limited, who are to make steelworks plant and equipment, 
a development in which their experience in making heavy 
forgings should stand them in good stead. There are 
certain to be many years’ work in prospect in carrying 
out either the iron and steel industries’ plan to spend 
168,000,0002. on extensions and reconstruction, or any 
Government plan which may be forcibly substituted 
for it. The labour shortage has not been eliminated, 
but the position quietly improves as more men are 
demobilised. Raw materials are in good supply, and 
the strong call for heavy steel scrap is being met. ~ 
South Yorkshire Coal.—At some collieries, the pré- 
Easter level of outputs has been reached, but, Fama -<f 
the supply of coal is shorter than before the holidays. 
Outcrop coal is being directed to allsections of the market ; 
some of it is of very poor quality. Railways are pressing 
for maintenance of the fuller deliveries to permit of the 
working of additional trains. Industrial steams are in 
strong demand, and the recent increased supplies have 
restored some works stocks to proportions which are 
regarded as satisfactory for the time being. Reduced 
house-coal allocations are causing concern to retail 
merchants. Gas coal is in strong request, and coking- 
coal supplies are unequal to the demand. Industrial 
coke is in fair supply, but domestic sizes of patent-oven 





coke and gas coke are very short. 


are busily employed, while producers of pit props, arches | B 


NOTICES OF MEETINGS, 
Ir is yequested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JunIoR INSTITUTION OF ENGINEERS.—Saturday, May 
18, 1 p.m., Connaught Rooms, Great Queen-street, 
Kingsway, W.C.2. Annual Luncheon. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Students’ Section: Saturday, May 18, 2.30 p.m., 
City of Leeds Electricity Department, 1, Whitehall-road, 
Leeds. Annual General Meeting and Film Display. 
London Students’ Section: Wednesday, May 22, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Annual 
General Meeting and Film Display. Measurements 
Section: Friday, May 24, 5.30 p.m., Savoy-place, Vic- 
toria-embankment, W.C.2. Lecture on “ The Measure- 
ment of Time,” by Sir Harold Spencer Jones, F.R.S. 
INSTITUTE OF EcoNOMIC ENGINEERING.— Midland Re- 
gion: Saturday, May 18, 2.30 p.m., The Teehnical 
College, Coventry. ‘‘ The Economics of Electro-Plating 
Processes,”’ by Mr. N. A. Tope. 

INSTITUTION OF PRODUCTION ENGINEERS.—Derby Sub- 
Section: Monday, May 20, 6.30 p.m., Derby School of 
Art, Green-lane, Derby. Annual General Meeting. 
Film Display: “‘ The Mosquito Aircraft.” Wolverhamp- 
ton Section: Thursday, May 23, 6.30 p.m., The Dudley 
and Staffordshire Technical College, Dudley. “ The 
Measurement of Surface Texture,” by Mr. R. E. Reason: 

InstIrvTion oF Civi.. ENGINEERS.—Tuesday, May 21, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
James Forrest Lecture. Yorkshire Association: Friday, 
May 31, 7 p.m., Royal Victoria Hotel, Sheffield. Annual 
Dinner. y 

Roya PHorocrapnic Sociery or GREAT BRITAIN.— 
Scientific and Technical Group : Tuesday, May 21, 6 p.m., 
16, Princes-gate, South Kensington, 8.W.7. “ Tone 
Reproduction,” by Mr. L. V. Chilton. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, May 21, 6.15 p.m., The E.L.M.A. Lighting 
Service Bureau, 2, Savoy-hill, Strand, W.C.2. Presenta- 
tion of the three winning papers in the 1945/46 Branch 
Papers Competition. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, May 21, 7 p.m., The Geisha Café, 
Hertford-street, Coventry. Brains Trust Meeting. 
London Graduates’ Section: Saturday, May 25, 7.15 p.m., 
The Rembrandt Hotel, Thurloe-place, South Kensington, 
S.W.7. Annual Dinner. Birmingham Centre: Tuesday, 
May 28, 6.15 p.m., The James Watt Memorial Institute, 
“ Engine Proportions, with Special Refer- 
ence to the Stroke/Bore Ratio,” by Mr. A. Mitchell. 

INSTITUTE OF METALS.—Wednesday, May 22, 6 p.m., 
Institution of Mechanical Engineers, Storey’s-gate, St. 
James’s Park, Westminster, S.W.1. May Lecture on 
« Atomic Physics and Mechanical Strength of Metals,” 
by Professor N. F. Mott, F.R.S. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
May 24, Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Meeting in association with the Applied Mecha- 
nics Group. Conference on Machinability. 10.30 a.m. 
Group I. “Physical Basis.” Group Il. “ Testing 
Methods.” 2.30 p.m. GroupIII. “ Cutting Conditions 
and Their Effects.” Group IV. “ Machinability in 
Relation to Economy of Production.” (Admission by 
ticket.) 

MANCHESTER Statistical Socrery.—Saturday, May 
25, 2.30 p.m., College of Technology, Sackville-street, 
Manchester. ‘‘ Statistics in America,” by Mr. W. A. 
Bennett and Mr. M. Millbourn. : 

Royal Society or Anrs.— Wednesday, ‘May 29, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. “Colloidal 
Carbon,” by Major W. H. Cadman. 





== 

Farapay Lecrure.—On beta of the great interest 
aroused by’ Dr. T. E. Allibone’s Faraday Lecture on 
“ atoms, Electrons and Engineers,” and the fact that a 
latge number were unable to, ebtain tickets for the 
delivery of the lecture at the Kingsway Hall on May 9. 
arrangements have been made for Dr. Allibone to repeat 
the lecture at the Central Hall, Westminster, London, 
S.W.1, on Wednesday, June 5, at 6p.m., The lecture 
Wilh bp eyes ts the pestle Sit no CENA Rp rocutrod. 





Sussex INDUSTRIES Exmmrrion.—An exhibition of 





ton, 1, opens at the Corn Exchange, Brighton, to-morrow, 
Saturday, May 18, and will remain open until May 25. 
The main objects of the exhibition are to give wide 
publicity to Sussex products and encourage the industries 
of the county. The light engineering, electrical and radio 
trades will be fully represented. The exhibition will be 
open to the public from 11 a.m. until 9 p.m. on each day 





and the charge for admission is 1s. 
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“ ENGINEERING” mayfibe ordered from any 
newsagent in town or country and fom railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom . £3 5 0 
For Canada— 
Thin paper copies . £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies . us. £BRB 0 
Thick paper copies .......... £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
-- Publisher, mentioning the agent’s name and 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
-_ ——— four columns 2} in. wide. Serial ad- 

isements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 
headings of ‘Appointments Open,” “Situations 
Wanted;” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and 1s. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
le. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis: 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS, 


Classified’ advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The Proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 
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ELECTRIFICATION IN THE 
HIGHLANDS. 


Tux report of the Committee on Hydro-Electric 
Development in Scotland stated that “large parts 
of the Northern Area cannot . . .. be given any 
general supply ” and that the provision of a general 
domestic supply “throughout the Hi at a 
flat rate of 4d. per unit will be seen to be, for the 
time being at least, outside the range of economic 
practicability.” In spite of these expressions of 
opinions, the idea persists that every farm in north 
Scotland can be given a cheap electricity supply 
and the fact that the uneconomic Gairloch project 
in Ross and Cromarty was linked with the strongly- 
opposed Tummel-Garry scheme appeared to have 
much weight in the acceptance of the latter. It is 
admitted that the Gairloch project will not be self- 
supporting, as will be fairly clear from the fact that 
@ 3,000-kW station is to be built, at a capital cost 
of about 921. per kilowatt, to serve a scattered 
population of 1,500 people. It is proposed to sub- 
sidise this plant from the profits of the Board’s 
financially sounder Tummel-Garry scheme. Econo- 
mically, the justification for creating the North of 
Scotland Hydro-Electric Board is that its activities 


may bring a measure of prosperity to the Highlands | passes 


by encouraging the setting-up of electro-chemical 
and similar industries depending on cheap power and 
by making it possible to sell electric power to the 
industrialised areas farther south. It is possible 
that it may assist in the establishment of light small- 
scale manufacturing industries in areas of declining 
population and little inherent economic resource, 
The social justification for the existence of the Board 
is that it may help to raise the standard of life in 
districts which may fairly be described as “ dis- 
tressed.”” The Act under which the Board operates 
requires it ‘* to give priority to the needs of ordinary 
consumers and authorised undertakers in the North 
of Scotland district.” The recognition and accept- 
ance of the fact that some of the areas to be deve- 
loped will constitute liabilities, not assets, must, 
however, not be taken to mean that the Board can 
afford to sy) any and eyery part of the Highlands 
of the financial issues involved ; their 

budget must be balanced over a period of years. 
The North of Scotland Hydro-Electric Board are 





seriously hampered at the moment by labour and 


difficulties in harvesting of any kind and it is not 
unusual for an important proportion of a hay or 
grain crop to be lost. It is suggested in the report 
that hay which has been subjected to several 
wettings and dryings may depreciate in value by 
as much as 5l. a ton and that the introduction of a 
which would “ finish off” wilted hay at a 

cost of 27. 10s. a ton would be economically sound. 

Three. types of apparatus for hay-drying are 
described in the report and it is emphasised that 
the process concerned is entirely different from 
the grass-drying system on which work was carried 
out by the Institute of Research in Agricultural 
Engineering at Oxford, now merged in the National 
Institute of Agricultural Engineering at Askham 
Bryan, near York. The Oxford work was con- 
cerned with the drying of short grass and called for 
organisation and equipment beyond the capacity 
of Highland farmers. Hay-drying is not intended 
to extract all the moisture present in the hay at 
cutting time. In the majority of seasons, when the 
hay has reached a wilted condition it is approaching 
the state in which it is nearly dry enough for stack- 
ing, but owing to high humidity, or persistent rain- 
fall, the final stage of dryness may never be reached. 
It is the purpose of the plants described to ensure 
this final finishing off, irrespective of the weather. 

Hay crops present problems in Sweden as well as 
in the Highlands, and in the former country a form 
of drying apparatus has been developed and is in use. 
The machine, known as the Edholm finishing plant, 
consists of a box-like structure provided with a series 
of transverse boards in the upper part. These are 
set at an and are so that hay intro- 
duced at the top of the box, sliding down one board, 
is checked by the one below. An up draught is 
provided by a fan in the lower part of the box and 
through the hay, which is. prevented from 
falling by the boards, but at the same time is held 
in loose formation; there is no packing. An 
ayerage plant will hold some 4 tons of hay and the 
method of operation is to load about 15 tons of 
hay into the top of the box daily, this operation 
pushing down a corresponding amount of dried 
hay which is removed from below. The fan, 
requiring a 10-h.p. motor, runs continuously and it 
is estimated that the cost of operation is only 
about 13s. 4d. per ton of hay, with current at 1d. 
per unit. ‘These figures refer to conditions in which 
cold air is used, but even if in unfavourable condi- 
tions of air humidity some method of heating 
the air may have to be employed, the difference 
between 13s. 4d. and 2/. 10s., already quoted as an 
economic figure, is so great that the plant should 
easily justify its cost. 


* Technical Report. Reference W/T9. The Electriji- 
cation of Highland Agriculture. By C. A. Cameron Brown, 
B.Sc.,° M.I.B:E. The ‘British Electrical and Allied 
Industries Research Association, 15, Savoy-street, 
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In Amefica a method of hay finishing is operated et vans, cattle trucks and other i ee at 
hich in is similar Edholm system. RAILWAY RETURNS. ee’ wail “edde eesiiatins ta rt ee 

The hay. boetnee, to drded on the loft floec ot the of thom 


| 
, 


truncated cone consisting of coils through which 
steam from a coal-fired boiler is circulated. Air 
blown into the hollow space inside the cone. is 
heated as it passes out between the steam pipes of the 
coil, and escapes through the crop. This type of 
plant is stated to be able to dry short grass at a 


any case, the self-contained barn plant would appear 
to be suitable only for large farms and is not likely 
to interest the many farmers operating on a moderate 
or small scale. For these, the Edholm drier appears 
likely to be the most suitable, as the Kilmartin plant 
may be rather expensive in first cost. 

None of these plants is likely to be installed by 
crofters,; who form the majority of Highland farmers 
and whose economic status it is one of the objects 
of the North of Scotland Hydro-Electric Board to 
improve. The crofts are of various sizes, up to 
about 10 acres of mixed arable and meadow land, 
with a share in a common grazing. They are, in 
general, not economically self-supporting and are 
frequently run as a side line to work on the public 
roads or railways or other fortuitous local employ- 
ment. It is particularly desirable that the forth- 


thresher available, requiring a 3-h.p. motor, could 
be purchased at 70l. before the war. It could deal 
with the oat crop of about 40 crofts. 
straw conveyor was added, it is estimated that a 
complete plant, including a building to house it, 
could be provided for about 200/., or 51. 


return, a gradual extension of the system might be 
expected to follow naturally. 


FREQUENT reference has been made to the effect 


of the quality of present coal supplies on industrial | 
activities. of many kinds. 


linked up with the pre-war series. 

The returns are mainly concerned with traffic 
movements, but, without going into details, they 
give information bearing on various technical 
matters. The coal consumption per engine-mile is 
an example. It is pointed out that the considerable 
rise 'n this figure is not to be attributed entirely to 
poor quality of unsuitable fuel; the reduction in 
passenger-train mileage and hours, with corre- 
sponding increases in freight-train mileage and 
hours, had an important bearing. Passenger-train 
engine mileage decreased between 1938 and 1944 
from 287,371 thousand to 202,053 thousand, freight 
train mi in the same period i ing from 
133,571 thousand to 155,041 thousand. 
in time, the -engine hours in traffic fell 
from 19,055 thousand to 14,999 thousand, while 
the freight-engine hours rose from 14,598 thousand 
to 21,725 thousand. There was also a remarkable 
increase in freight-engine shunting hours, which 
rose from 18,;920 thousand ‘to 22,275 thousand. 
This particular type of operation is likely to have a 
very unfavourable effect on coal consumption ex- 
pressed in terms of engine miles, but it is not 
altogether clear whether or not it is included in the 
consumption figures, which are given as relating to 
** steam train working.” 


to be retained in service for periods exceeding their 
normal lives, and in view of the shortage of labour, 


of steam’ tender lodomotives rose from 11,880 in 
1938 to 12,349 in 1944, and the steam tank loco- 








thousand. The average passenger also occupied a 
in a coach for a longer period. The average 
of journey in 1938 was 21:92 miles; in, 

1944, it was 37-42 miles. These figures do not 


but, | include journeys made with workmen’s or season 


tickets. If these are added, the figures are 15-94 
miles and 25-12 miles. 

The handicaps of unsatisfactory fuel and loco. 
motive shortage, coupled with the increased numbers 
of passengers, necessitated longer trains. This 
reacted unfavourably on average speed, 80 that a 
given quota of passengers occupied the track for a 
longer period than would normally have been the 
case, thus lowering the maximum handling capacity 
of the lines. The average miles per train-hour fell 
from 15-08 in 1938 to 13-48 in 1944. A similar 
effect was experienced with freight traffic, the miles 
per train-hour falling from 9-15 to 7-14. A measure 
of the increased loads which had to be handled is 
given by the rise in train load from 121-90 tons to 
157-69 tons. The a wagon load at the 


the two comparative years being 7:28 tons and 
7-41 tons. This static position appears to have been 
imposed by coal, the average wagon load of which 
rose from 10-37 tons only to 10-38 tons, in spite of 
the fact that a large number of 12-ton wagons were 
up-rated to 13 tons. The merchandise and live- 
stock average wagon load rose from 2-99 tons to 
4-27 tons. The figure of 644,789 wagons in 1938, 
which has already been quoted, refers to railway- 
owned . The total was greatly increased in 
1939 when some 580,000 private-owners’ wagons 
were taken over. Of these, 39,462 were under or 
awaiting repair in 1944. The total net ton-miles of 
freight traffic handled rose from 16,266 million in 
1938 to 24,444 million in 1944. 
The return also gives some particulars of the 
ion of electrified railways and of the activities 
Transport 


in li but the number of train-miles 
operated fell from 79,878 thousand to 62,311 
thousand. These figures include the railways of 
the London Passenger Board. There was 
however, considerable rise in the number of electric 
freight-train miles, which increased from 3,000 to 
53,000. A large part of the extra 50,000 miles may 
presumably be attributed to the activities of the 
Southern Railway. The returns relating to the 
London Board cover "buses, 
coaches, trams and trolley "buses as well as railways. 
Some of the figures given are of sociological rather 
than technical interest; thus, the average length 
of passenger journey increased with every type of 
conveyance, the average "bus journey rising from 
1-832 mile to 2-242 miles and the tram journey from 
1-888 mile to 2-180 miles. The railway figures 
were 4-705 miles and 4-997 miles. It is possible 
that, even had times remained normal, an effect of 
this kind might have been experienced owing to 
suburban house-building development, but the 
destruction of i aad 7egaamnagg Naagaaaty 
to new places’of employment in war time 
clearly accentuate the tendency. The grand total of 
journeys by all types of conveyance fell 


from 3,772,374 thousand to 3,360,967 thousand, 


but these figures in themselves do not indicate 
fallin the average number of journeys per inhabitant 
per year. In view of the very consi le reduc- 


tion in the population of London during the war, 





the figures suggest a rise, rather than a decrease, 
in the average journeys per individual. 
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had reached 29,158, of whom 13,477 were corporate} § British WELDING ResmaRcH AssociaTIoN. 
NOTES. members. As had been anti had! ‘The constitution of the new Council of the British 


Tue F.B.I. anp Srezst NatTionaisATION. 


In a statement commenting on the Government’s 
declared intention to nationalise the iron and steel 
industry, the Federation of British Industries 

the opinion that the announcement cannot 
fail to do great harm to industrial recovery, as, by 
creating doubt, it will cause a widespread deferment 
of developments in industries which overlap the 
boundaries of iron and steel production. The iron 
and steel industry, they point out, is actually many 
industries, the products and markets of which are 
greatly diversified ; “its boundaries and those of 
the engineering industry are inextricably inter- 
woven” and “‘ the attempt to define them which is 
foreshadowed by the Government’s proposals is 
bound to result in flexibility being replaced by 
rigidity, the acknowledged enemy of all progress.” 
The only justification for the policy, the statement 
continues, would be that it would produce greater 
benefit, either to the productive industry or to the 
consumers, of iron and steel, than would the execu- 
tion by the industry of its own plan; but the 
position appears to be that the Government, having 
only @ political theory, are now seeking a plan to 
fit it, and that ‘“‘the vindication of the theory has 
become the main objective, taking precedence over 
the speedy advancement of a great basic industry.” 
This can only raise doubts, at home and abroad, 
which, continued for years while complex plans 
for the iron and steel industry are worked out, 
must greatly handicap the recovery of world trade. 


Tue Atomic Enercy Br. 


The Atomic Energy Bill, the text of which was 
published last week, empowers the Minister of 
Supply to promote the development of atomic 
energy, to control its production and use and to 
prevent the publication of information regarding the 
related plant and the methods of operating it. The 
Minister is also given powers to carry out research, 
for which an expenditure of 30,000,000/. is at present 
foreseen, and to make grants or loans to encourage 
work on atomic energy. Besides obtaining informa- 
tion concerning any materials, plant or 
which are connected with the production of this 
form of energy, he may enter and i any 
premises where he has reasonable grounds for believ- 
ing that work on this subject is being conducted or 
that materials or plant relating to it are situated. 
He may search for minerals from which uranium, 
thorium, plutonium, neptunium or any substance 
which, in his opinion, can be used for the production 
of atomic energy may be obtained and may vest in 
himself the right to work such minerals or control 
their working by others. The publication of patent 

specifications relating to atomic energy may be 
probibited or delayed. Disclosure of information 
concerning any existing or proposed plant for pro- 
ducing or using atomic energy is also forbidden, 
with the proviso that plant designed solely for 
research or educational purposes is to be excluded. 
The Bill may be said to be the British Government’s 
comment on the suggestion of the Lilienthal Board 
of Consultants that the United Nations Organisation 
should become the owner of all uranium and 
thorium minerals, wherever on the earth they might 
be found. The same body also proposed that all 
atomic energy plants, present and future, should be 
taken over and the denatured products from them 
supplied to individual governments or private con- 
cerns for use for peaceful purposes, including the 
generation of power. Such suggestions have a great 
deal to recommend them, but the United Nations 
Organisation is a slow-moving machine ; it is perhaps 
as well, therefore, that the control of this form of 
energy should be regulated, without delay, by Act 
of Parliament. 


Tae Work oF THE INsTITUTION oF ELECTRICAL 
ENGINEERS. 


In presenting the report of the Council at the 
annual general meeting of the Institution of Elec- 
trical rs, on Thursday, May 9, the President 
(Dr. P. Dunsheath) said that there had been 3,237 
elections during the year, resulting in a net increase 
in membership of 2,493. The total membership 





meant a great growth in the work of the Institution. 
The problem of presenting and recording the vast 
volume of secret work carried out during the war 
was one to which all concerned had given much 
thought. One outcome had been the recent 
Radiolocation Convention, the success of which, 
said Dr. Dunsheath, had been one of the greatest 
landmarks in the history of the Institution. The 
activities of the local centres and sub-centres had 
been well maintained and a number of changes 
had been made in their organisation and in the 
formation of groups. The technical committees, 
sub-committees and panels now sitting numbered 44. 
In this connection, some special mention ought | managing 
to be made of the committees engaged on the 
regulations for the design of radio equipment and 
its installation in civil aircraft, because of the 
satisfactory progress that they had achieved. Co- 
operation between engineering bodies in the 
Commonwealth would be advanced another stage 
by the Empire Conference, which would take place 
in London in September. Many useful suggestions 
had already been received from the Dominions 

the matters to be discussed at this 
meeting. The Professional Engineers’ Appoint- 
ments Bureau had now been working for nearly 
six months and much useful experience had been 
gained, though concrete figures of the results 
achieved were difficult to give because few em- 
ployers or employees had reported the results of 
the activities. The educational work of the Council 
continued very actively and a new examination 
had been brought into force with a view to ensuring 
that, before the student had proceeded too far in 
his electrical engineering education, he would have 
laid the necessary scientific foundations. The 
advisory service on education and training had 
met with an unexpectedly large demand; and 
there was no doubt that it must be continued in a 
modified form after the rehabilitation period was 
over. During the past session the number of general 
meetings held had been 392, compared with 322 in 
1938-39. Adding the meetings of the Council and 
Committees in London and also of the Codes of 
Practice Committee, the total became 803, compared 
with 555 before the war. 


BENEVOLENT FunD oF THE INSTITUTION OF 
ELxEcrricaL ENGINEERS. 


The report of the Committee of Management of 
the Benevolent Fund of the Institution of Electrical 
Engineers for the year 1945, which was presented 
at a meeting held on Thursday, May 9, shows that 
the capital account at the end of that period stood 
at 39,483/., while the income from dividends, 
interest, subscriptions, donations and legacies was 
9,4561. Both these amounts represent a small 
increase over the figures of the previous year. 
The average amount contributed per member of the 
Institution also rose, from 5s. 2d. to 5s. 7d. Appli- 
cations for assistance amounting to 4,781. were 


made by 79 persons, the average sum granted to | charity 


each beneficiary being 601. The number of contri- 
butions was 11,691, which represents only 42 per 
cent. of the membership and the Comniittee of 
Management therefore appeal for greater yg 
especially from the remainder of the members. 
income of the Homes Fund amounted to 3,5031., 
but here again the results, though gratifying con- 
sidering the short time since the President’s appeal 
was made in September, 1945, are due to the 
generosity of a small number of members only. In 
fact, two members contributed 2,0001. of the total. 
The committee therefore repeat their appeal for a 
much greater number of small subscribers. It is 
announced in connection with this fund that Mr. 
C. W. Speirs has generously handed over his house 
and grounds at Malden, Surrey, in all nearly 8 acres, 
as a site for the residential estate. The legal for- 
malities in connection with this transfer have been 
completed and as soon as permission to build can be 
obtained operations will be commenced. Mr. 
Louis de Soissons, F.R.I.B.A., has been appointed 
architect, and plans for the layout of the estate 
and types of houses to be erected will be circulated 
to members in a few months, when & further appeal 
will be made. 





Welding Research Association, the President of 
which is Sir William J. Larke, K.B.E., has just 
been announced. Sir Stanley V. Goodall, K.C.B., 
has been chairman of the Council, which 
is fully ive of the industries interested 
in the development of welding processes. The 
members of the Council comprise Mr. J. W. Baillie, 
vice-chairman of the British Constructional Steel- 
work Association; Professor J. F. Baker, O.B.E., 
M.A., Se.D., who occupies the chair of Mechanical 
Sciences at the University of Cambridge; Mr. H. 
Berry, M.P., ‘chairman of the Metropolitan Water 
Board ; Sir Leslie Boyce, K.B.E., chairman and 
i director of the Gloucester Railway 
Cadvioge ¢ and Wagon Company, Limited; Mr. I. R. 
Cox, managing director of the Metropolitan. Vickers 
Electrical Company, Limited ; Sir Claude D. Gibb, 
C.B.E., chairman and managing director of Messrs. . 
C. A. Parsons and Company, Limited ; Mr. G. R. 
Grange, a director of Messrs. Alexander Stephen and 
Sons, Limited; Lieut.-Col. Sir John Greenly, 
K.C.M.G., C.B.E., chairman of Messrs. Babcock and 
Wilcox, Limited; Mr. V. E. Greenwood, a director 
of Murex Welding Processes, Limited; Dr. ‘A. 
McCance, F.R.S., deputy chairman and joint 
managing director of Colvilles Limited ; Commander 
Sir Robert Micklem, C.B.E., R.N., deputy chairman 
and ing director of Messrs. Vickers-Arm- 
strongs Limited; Dr. J. H. Paterson, managing 
director of the Arc Mani i Company, 
Limited ; Mr. R. B: Shepheard, chief ship surveyor, 
Lloyd’s "Register of Shipping; Sir Frederick C. 
Stewart, D.L., chairman of Thermotank, Limited, 
Kelvin, Bottomley and Baird, Limited, and the 
North British Locomotive Company, Limited; 
Sir Ewart Smith and Mr. A. J. G. Smout, directors 
of Imperial Chemical Industries, Limited; Mr. 
C. M. Spielman, M.C., managing director of Whessoe 
Limited; and Mr. W. W. Watt, managing director 
of the British Company, Limited, and 
President of the Institute of Welding. Professor 
Baker, in addition to being a member of the Council, 
is chairman of the Association’s Research Board. 


THe Mavupstay Socrery. 


The fourth annual meeting of the Maudslay 
Society, which was followed by the annual luncheon, 
was held at the Waldorf Hotel, London, W.C.2, on 
Friday, May 10, the chair being taken by the 
retiring President, Mr. Joseph Maudslay, who pre- 
sented the report and accounts. These showed that 
the fund for the establishment of a scholarship to 
perpetuate the memory of Henry Maudslay (1771- 
1831), which is one of the primary objects of the 
Society, stood at 836/. 18s. 7d. at the end of the 
financial year, and that an appeal to members for 
further support for the fund had resulted in the 
receipt of promises amounting to 200/. per annum 
for seven years, subject to the acceptance by the 
Inland Revenue of a submission that the fund was 
entitled to a return of income tax, as an educational 
ity. The accounts of the Society showed a 
surplus of 451. 3s. 4d. potter Rd Menor. The 
President announced that he had approached a 
number of firms with a request that they should 
support the fund, and had received a certain measure 
The | of encouragement, though less than. he had hoped 
and in view of the purpose of the appeal. 
He hoped that this work would be followed up by 
his successor in the presidential chair, Mr. H. E. 
Metcalf, whom he then proceeded to induct. The 
election of officers for the ensuing year resulted in 
the appointment of Mr. C. C. Maudslay as vice- 
president and Mr. Joseph Maudslay, Mr. J. H. Samp- 
son, Mr. H. S. Ratcliffe and Lieut.-Col. P. H. 
Johnson, D.S.0., as members of the committee. At 
the subsequent ‘funcheon, which was attended by 
some 60 of the members and their friends, the new 
President recounted some of his experiences as an 
apprentice at the works of Messrs. Maudslay, Sons 
and Field, Lambeth, more than half a century ago. 
The toast of “'The Guests,” which he proposed, was 
acknowledged by Sir George Thomson, F.R.S., Pre- 
sident of the Junior Institution of Engineers; Mr. 
8. B. Hamilton, President of the Newcomen Society ; 
and Mr. J. H. Goddard, President of the Machine 
Tool Trades Association. 
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THE IRON AND STEEL 
INSTITUTE. 


(Continued from page 449.) 


WHEN the members reassembled at. 4, Grosvenor- 
gardens, London, 8.W.1, on the afternoon of Wed- 
nesday, May 1, for the second session of the annual 
meeting of the Iron and Steel Institute, the 
chair was occupied by the President, Dr. C. H. 


: 


Furst Economy rx Iron anp Srezt Worss. 
The subject for discussion was “‘ Fuel Economy 
in Iron and Steel Works,” based on papers by Dr. 
> aie gpm ggg og and Dr. R. wf 


re Se 
_ .. The discussion was opened by Mr. J, B. M. Mason, 
ehief technical officer, Ministry of Fuel and Power, 


lishment of a strong fuel department in every works 
except, of course, the very smallest and, while 
research was of the utmost importance, the absolute 
necessity of applying the existing knowledge on 
fuel utilisation needed 
fuel position was ae critical ; 
shrunk from 10 million tons to 6 million tons during 
the past few months. They were still. shrinking 
and would continue todo so, The oil position would 
help considerably, but it would not be until the late 
autumn that sufficient stocks of oil could be built up 
to enable any change over from coal to oil to take 
place. The Ministry had not lost sight of the fact 
that major savings could be made if more consistent 
and better qualities of fuel. were supplied, and, as 
the position became more normal the Ministry would 
strive to make available the correct fuel to suit each 
specific purpose. 

It had been very difficult to establish methods of 
standardised training for operatives. A start had 
been made with boiler-house personnel and standard 
courses were now ing finality. The City and 
Guilds Institute syllabus on boiler-house practice 
entailed 100 hours of work, but boiler-house per- 
sonnel detested “‘ going back to school,” and there 
was the important fact that when they had obtained 
the. Boiler-House Practice Certificate, their wages 
were not increased. Thus, there was no incentive 
for them. More work should be done on gas 
producers, the average hot-gas efficiency of which, 
taking.the country as a whole, was 70 per cent. 
The iron and steel industry consumed 6 million tons 
of fuel a year in its gas producers and there was no 
reason why the efficiency should not be raised to 
90 per cent., thus saving one million tons of coal a 
year. Towards the end of September, the Ministry 
was to hold a three-day conference on fuel utilisation, 
in London. Leading men in the various industrial 
organisations would be asked to state what was 
the progress in fuel utilisation which they would 
like to see achieved in their industry during the 
subsequent five to seven : 

Dr. G. Doxey said that the obvious reaction to 
Dr. Tigerschidld’s paper was that it made some of our 
own problems look simple. Turning to the subject 
in general, he made a plea for reasonably-priced 
oxygen recorders for the control of combustion in 
cases in which the measurement of CO, did not give 
the information required. There should be greater 
co-operation between instrument makers and the 
industrial men and the latter should make clear 
what they wanted and give all possible help in 
producing the necessary instruments. The question 
whether the large quantities of coke-oven gas, 
released from integrated works at week ends, 
should not be put to external use might well be 
considered from a national point of view. In the 
greater number of large integrated works, however, 
efficient use was already made of the surplus by-| su 
product gases. Dr. _Tigerschiéld’s paper had shown | be: 


which was 
country at the present time. 


& saving in 


instance, 
forging of steel and took no interest in their waste- 


concerned themsel 


their 


or in a college. The next speaker, Mr. M. W. 
in a continuous preheater to 1,000 deg. C., men- 


considered. 


was no en 


extended preparation of materials outside the blast 
furnace should also include coke, as this would give 
more uniform operation and a. more uniform make 
of gas. Uniform gas volume, quality and pressure 
were the essentials for maximum fuel efficiency. 
Meter maintenance was another important matter, 
and it should be the task of adequately trained 
men engaged in a good workshop. The next 

Mr. T. F. Pearson, presumed that Dr. Tigerschidld’s 
straw producer-gas was poor in comparison with 
such fuels as producer gas enriched with tar vapour. 
Any furnace, no matter how good, started off under 
& heavy handicap if the fuel used was poor, and its 
efficiency could not be raised beyond a certain 
figure. Dr. R. Durrer, who spoke next, referred to 
the small dimensions of the Swiss iron industry. 
but emphasised the importance of getting into 
touch again with the bigger industries in other 
countries after being cut off from the rest of the 
world during the war In Russia, the air 
passed into the blast’ was enriched with 
oxygen and this work, he understood, was to be 
intensified. By the use of concentrated oxygen for 
oxidising pig-iron in converters, the possibility of 
saving fuel might be further increased. He was 
convinced that, in the future, by using concentrated 
oxygen great changes could be made in the pro- 
duction of iron and steel. 

The President expressed pleasure at the presence 
of Dr. Durrer at the meeting and at the opportunity 
of listening to his somewhat revolutionary contri- 
bution to the discussion. He added that the authors 
would reply in writing. 


Derrection or Cracks By Supersonic WaAvEs. 


A discussion on supersonic testing was then 
initiated. It was based on a paper entitled “‘ The 
Detection of Cracks in Steel by Means of Aga ur 
Waves,” by Dr. C. H. Desch, F.R.S., Mr. D. O. 
Sproule and Mr. W. J. Dawson. Dr. Desh, who 
was the author of the first or introductory section 
of the paper, said that Messrs. Henry Hughes and 
Son, Astaned, London, having, much experience with 
had, been approached on 





that great changes in practice could be carried out 


of the Hair Line Cracks Sub-Committee in 
foal, ay Mr. D. O. Sproule, using the principle 


under the urge of necessity, and this was a question 
our minds very much in this 


Mr. H. G. Armstrong said that, as a result of coal 
shortage, eyerybody would have to try to effect 
fuel of 25 per cent, Waste-heat boilers 
were adyocated by fuel engineers, but were often 
disliked by the average shop manager. This was 
@ question of psychology; forge managers, for 
ves only with the 


heat boilers, Furnacemen as a body were most 
efficient and he did not agree with Mr. Mason 
concerning ining. The education of young 
furnacemen, he felt, could probably better be 
carried out on the plant than by the Government 


¥* | Thring, said that the possibility of preheating gases 


tioned by Dr. Tigerschidld, opened up very great 

; for example, a direct-fired open- 
hearth furnace became economic if the preheat 
_| temperature could be maintained continuously at 
over 900 deg. C. Mr. Frank Kennedy, who spoke 
next, doubted. whether the saving of one million 
tons of coal a year, mentioned by Mr. Mason, would 
be possible, because, while some of the smaller coke- 
oven plants might have relatively low efficiencies, 
modern plants had an efficiency much higher than 
the 70 per cent. mentioned. With coal at 46s. a 
ton, delivered to the gas producers, and an addi- 
tional gasification cost of 5s. a ton, fuel oil became 
an important competitor which must be seriously 


Mr. G. N. Young said that, on the present basis of 
a fixed price for coal, irrespective of quality, there 

couragement for the coal supplier to keep 
shale out. of his coal. The time was long overdue 
when coal should be supplied on a calorific value 
or an ash basis, Messrs, Turner and Gray had 
drawn attention to the extended application of ore 
beneficiation as likely to influence the quality and 
volume of the, blast-furnace gas. In his view, this 


—:!_ 


of echo-sounding, had devised the method describeg 
in the second section of the paper. As a cong. 
quence of discussions in the sub-committee, super. 
sonic ing sets had been supplied by Moser. 
Hughes to a number of steelworks and laboratories, 
and practical experiences in the testing of a v 

of products were described in the third section of 
the paper. Mr. Sproule’s section of the paper, con. 
taining a yer Se of the supersonic flaw deteste, 
presented in his absence by Mr. A. C. 
indicated that it consisted of apparatus nelagn 
piezo-electric quartz transmitters for producing 
intermittent pulses of supersonic waves andj 
receiving them on similar quartz crystals after 
reflection, the reflected waves being electrically 
amplified and indicated on a cathode-ray oscille 
scope. Mr. Sproule stated that the flaw detector 
was an application of echo-sounder principles to 
sounding in a “solid sea.” As the probes were 
moved about the surface of the medium the echoes 
varied in time of arrival and in intensity. Under 
most conditions of use, there was a boundary echo 
which was very often referred to as the bottom 
echo. If another echo appeared earlier than the 
boundary éclio it was sufficient to show that there 
was & flaw inthe material. By careful manipulation 
of the transmitter and the receiver, flaws could be 
located within an accuracy of about } in. up to 
distances of 1-2 ft. 

In the third section, on the application of super- 
sonic testing to steelworks problems, also presented 
to thé meeting by Dr. Desch, the author, Mr. W. J. 
Dawson, of Messrs. Hadfields Limited, Sheffield, 
said that, as a result of work carried out in a number 
of leading steelworks in this country, it had been 
concluded that supersonic testing constituted a 
new field of non-destructive investigation of the 
properties of the products of steel manufacture. 
Considerable work remained yet to be done, however, 
in the correlation of the effects found and the be- 
haviour of the article in service. Accordingly, the 
method should not yet be regarded as a comprehen- 
sive one fot the acceptance or rejection of all 
material. Supersonic examination should be re- 
garded primarily as a new instrument of investi- 
gation, capable of giving information concerning 
the internal character of masses of steel, which 
information could not be obtained at present by 
alternative means. The method, however, did not 
distinguish, of itself, the bearing which the obser- 
vations might have on the suitability of a material 
for boy specific purpose. 

The discussion was opened by Mr. L. Rotherham, 
who said that he did not think that the importance 
of damping-capacity measurements was fully 
. Damping-capacity measurements of 
the kind started by Dr. L. Frommer were more 
selective, if they were properly interpreted, than were 


»| supersonic observations. The contributions of 


elastic phenomena to damping and the effects of heat- 
treatment, plastic phenomena and flaws could be 
within limits but there was no possi- 
bility of doing this with the supersonic apparatus. 
In fact, the total scattering of energy was not 
measured, but only that energy which was scattered 
in a particular direction. That was the serious 
limitation at present in interpreting the results 
and was the reason why the contributors to the 
third section of the paper tended to be guarded in 
their statements as to the information which could 
be obtained by supersonic testing. Reference had 
been, made to the attenuation of ic waves 
in metals, and this was the line of investigation which 
was being followed in the Brown-Firth Research 
Laboratories. It seemed fairly obvious that, when 
dealing with segregates and inclusions, for example, 
these presented a different area to the supersonic 
beam to the direction in which it was 
passing through the material, and the 

would be different. Consequently, the attenuation 
of the waves would be different according to the 
direction in which they were passed through the 
steel. He hoped that by more intensive study it 
would be possible to obtain some correlation 
between a quantitative measurement with the 
supersonic apparatus and mechanical-test figures, 
which would help a good deal in interpreting the 
results now being obtained. 

Mr. H. Nicholson said that, since the paper 
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had been written, several applications had been 
made to forgings of 10 tons and over. Quite different 
nses had been obtained from hair-line cracks, 
from large inclusions and so on. Dr. Desch had, 
qute rightly, emphasised the limitations of the 
supersonic apparatus as an all-purpose instrument 
of inspection, but even in its present state of 
development it was proving most useful in the hands 
of the investigator of internal soundness in steel 
forgings and castings. It could not yet be univer- 
sally accepted, however, as a specified method of 
testing. The next speaker, Dr. P. G. Bastien, 
said that the echo method had not been used in 
France for metal components and he wondered 
whether the supersonic method, if applied alone, 
would be sufficient to locate the flakes or other phy- 
sical discontinuities in a large forging and so form 
the basis of the decision to accept or reject the 
In the case of small components of medium 
thickness, it would be possible to explore, by 
X-rays, the doubtful regions to which the super- 
sonic method had called attention, but this facility 
did not exist in the case of large components. 
In conclusion, he’said how glad French metallurgists 
were to resume friendly relations with Britain. 

Mr. N. 8. Brommelle said that he represented 
the aluminium industry and he wondered whether 
the supersonic method could be used for the detec- 
tion of pinholes in aluminium blocks and castings, 
and also metallic inclusions such as an iron-silicon 
rich constituent present as a result of inverse 
segregation. Mr. E. G. Stanford, who spoke next, 
said that work carried out at Banbury had shown 
that the application of the flaw detector had given 
better results with aluminium than with steel. 
The next speaker, Mr. D. A. Oliver, thought that 
research workers engaged in this field were on the 
verge of something very important and very big, 
but about which too many claims should not be 
made at present. The whole venture owed a great 
deal to Dr. Desch, who had sponsored the idea when 
it looked a hopeless quest. The discussion was next 
taken up by Dr. M. T. N. Pourbaix, who said that 
a method of supersonic testing had been developed 
in Belgium during the war. The main portion of 
the research had been conducted during the German 
occupation, but it had had to be ed from 
German inquisitiveness. The method was on a 
smaller scale than that described, but had been 
used for detecting defects in sheet, strip and bar 
of different metals, while objects made of porcelain, 
plastics and other materials had also been examined. 

Mr. W. R. Yates stated that a technique had 
been developed using Perspex, in which this material 
was moulded and pressed on to the surface in the 
examination of round bars and curved surfaces. 
A hair-line crack was only found by examination 
perpendicular to the plane of the crack and it was 
necessary to machine and grind the surface to make 
a reliable examination. The next speaker, Mr. W, C. 
Heselwood, said that the most successful application 
of the apparatus had been for hair-line cracks. 
That had been the first objective and it had been 
achieved. The two cases of lack of success with 
the equipment were, firstly, the examination of cast 
steel, including ingots, in which the energy seemed 
to be dispersed by the inherent looseness of the 
structure, and, secondly, the known limitation of 
the equipment in not detecting defects less than 
about 0-5 in. from the surface. These fields could 
usefully be explored. 

Mr. A. C. Rankin, who closed the discussion, said 
that as makers of the equipment, his firm, Messrs. 
Henry Hughes and Son, Limited, had tried to 
co-operate with the industry and always endeavoured 
to understand what was required. As to cast 
material, it appeared that this involved not so much 
a limitation of the principles of supersonic testing as 
& limitation of the metallurgical requirements. In 
any cast material it was rare to find os 
homogeneity, and, therefore, it was necessary to 
learn how to ignore things which could be tolerated 
and how to locate others which could not be 
tolerated. It was of interest to note that the 
instrument had been successfully employed for 
testing compressed carbon for the presence of 
cracks. The President then adjourned the meeting 
until the following morning, Thursday. May 2. 


(To be continued.) 


THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Continued from page 450.) 


Tue first of the two papers delivered at the evening 
session of the Institution of Naval Architects, on 
Thursday, April 11, was presented by Dr. F. H. 
Todd, of the William Froude Laboratory, Tedding- 
ton, and’ described ‘‘Some Model iments 
Carried Out in Connection with the ‘ Mulberry’ 
Harbour”; andthe second, by Mr. M. K. Purvis, 
R.C.N.C., dealt with the “Craft and Cable Ships 
for ‘Operation Pluto’.” We give below short 
summaries of the papers and a report of the 
discussion. 

Mope. EXPERIMENTS FOR THE ‘‘ MULBERRY ” 

Hagrsovur. 

Dr. Todd’s paper dealt mainly with the experi- 
ments made to determine the most suitable form 
and internal subdivision, ballasting, etc., of the 
reinforced-concrete ‘‘ Phoenix” units comprising 
the breakwaters of the Mulberry harbour, but some 
account was given also of the towing and other 
tests of the pierhead pontoons and the pontoons 
for the floating roadways intended for use inside 
the harbour. The shape of the Phenix units 
having been determined, their resistance and 
general behaviour at sea when being towed were 
examined in order that the problem of available 
towing power might be investigated. On arrival 
at the site of the harbour, the units had to be 
flooded and sunk in their respective locations, and, 
as it appeared probable that a period of instability 
might occur in the course of flooding, this possibility 
also was examined by means of model tests and the 
necessary modifications to the design decided. The 
models were also used to develop a suitable sequence 
of operations for sinking the units. 

The discussion on Dr. Todd’s paper was opened 
by Brigadier Sir Bruce White, K.B. t. who held the 
engineering responsibility in connection with the 
Mulberry equipment. ing Mr. J. L. Kent, and 
Dr. Todd and his assistants, he said that, without 
their co-operation, those ‘concerned at the War 
Office could not have done what they had done. 
Tests were’ made at the Tank before the decision 
to build the artificial ports ; they had started some- 
where about 1940. After the decision, made at 
Quebec, to build the artificial harbours, the pace 
increased. Then, in September, 1943, there was 
the problem of preparing in this country for the 
use of the British and, he emphasised, for the use 
of the Americans, a vast quantity of equipment to 


meet the conditions laid down by the Chief of Staff. | angul 


There was little more than six months in which to 
produce the equipment, and from the design point of 
view there was much less time ayailable, but he 
had ordered that in no circumstances was any risk 
to be taken with any individual item of equipment 
if, by tank experiments or by design, they could 
accomplish something which they could be sure 
would be right. The crews were shown the models 
and everything that was not too secret was ex- 
plained to them; then they went to the East India 
Dock, where ten of the big units were being built. 
There they were able to work the valves, and get 
the “feel” of their peculiar craft. Then they 
went to Teddington, where Dr. Todd and his staff 
instructed them on what not to do, and where 
they could see by demonstration that, if they lost 
their heads, they would lose their ships. The drill 
that was devised had served a great , and 
had given confidence to the men to sink their craft. 
With regard to the decks on the units, Sir Bruce 
said that, when he was discussing the early designs 
with the help of a committee of consulting engineers, 
contractors and towing experts, a contractor had 
expressed the opinion that if the men had to work 
on nthe units, building the last courses, at a height of 
32 ft. above the water when afloat, or 60 ft. high 
when not afloat, they would not be too steady. This 
recalled his own experience with some of the 3,000: 
ton concrete units which were known as “‘ Hippos ” 
working them from a high deck was a difficult 
operation. Therefore, it was decided to have a deck 
on the Mulberry units, from which the crew could 
work. That decision was justified by results. It 





had been suggested that those great Gokeidbe blocks 


could not be towed'100 miles under battle conditions 
without capsizing, and that engineers in khaki could 
not be expected to handle them. Sir Bruce had had 
to defend the arrangements, and he had done 80, 
his confidence being based on the trials made at the 
Tank, and by the discussions which had taken place 
from time to time. Mr. Churchill had attended the 
meétings, and on one occasion he had asked what 
was the G.M. of the sets. Some of those attending 
evidently wondered what he meant, but Sir Bruce 
was able to say what was the original G.M. and to 
explain that, as the result of tests at the tank, it 
had been increased by the introduction of ballast 
and dwarf walls. Possibly, he concluded, Mr. 
Churchill could be regarded as almost qualified to 
be a naval architect. 

The President pointed out that Mr. Churchill was 
an honorary member of the Institution. 

Mr. R. W. L. Gawn, referring to the 
resistance of the Phcenix, said that the results of 
towing experiments showed that the value of © 
approached 13, which was nearly 20 times the value 
for a good ship form. Dr. Todd had set out to 
reduce that resistance and had, in fact, halved it ; 
in some cases, he had effected an even greater reduc- 
tion, which was a great achievement. The resist- 
ance of some of the towed bodies produced during 
the war was many times that of the largest: battle- 
ship. Tugs were always in great demand, and it was 
important that the towing pull should be reduced 
to the capacity of one tug if possible. Even if that 
were not the goal, it was important to reduce the 
towing pull so that the operational performance was 
improved and the fuel consumption reduced. The 
work of the Tank staff in designing and completing a 
model breakwater in three days would compare with 
some of the best achievements in America. 

Mr. M. K. Purvis, R.C.N.C., asked what was the 
scale of the model used for the sinking teste ; that 
was important, as the flooding of those huge struc- 
tures was effected through rather small valves. 
Earlier in the wat, the Admiralty were concerned 
with the sinking of some forts, the inventor of which 
had made model experiments and was emphatic that 
his forts would sink as the experiments predicted ; 
in fact, however, they sank in a total different way. 
Mr. Purvis asked, therefore, how the model results 
in connection with the Mulberry units compared 
with those recorded for the full-scale equipment. 

Commander L. Troost, Royal Netherlands Navy, 
expressed the greatest satisfaction that the work 
of his colleagues in this country during’ the war 
had contributed to the liberation of his own 
country. He asked whether, in testing the rect- 
ar structures, any endeavour was made to 
reduce the eddy resistance by applymg guiding 
vanes ; with objects of that form, very big eddies 
were created at the ends, but they could be reduced 
by applying small vanes at the ends. Recalling 
the use of the Mulberry harbour equipment for 
sealing the burst dykes in the island of Walcheren, 
he said that, at Delft University, there was a com- 
plete model of the island with which to study the 
effects of the measures that were taken to repair 
the dykes ; and every day the Director had flown 
fromthe island back to his laboratory to adjust 
the work that was being done there. The Phenix 
units had contributed to making the island dry in 
the shortest possible time. Referring to the 
Wageningen experiment tank, Commander Troost 
said that, though, mueh of its equipment had 
been removed by the Germans during the war, 
‘thanks to Mr. Gawn and the British Admiralty, 
the machinery and equipment of the tank had been 
returned from Germany, and the tank was again in 
perfect order. 

Dr. Todd, réplying to Sir Bruce White, said the 
fact’ that he and his coll had heard nothing 
officially about the sinking of the actual Mulberry 
units might be regarded as a tribute to their work. 
The first contact they had had with the War Office 
was in connection with the units known as 
“Hippos,” which were 200 ft. long and about 
;|40 ft. high; their weight was between 3,000 tons 
and 4,000 tons, and they had had to be launched 
sideways into an extremely narrow estuary. Model 
experiments ‘were conducted at the tank, in which 
the shape of the river béd was varied, etc’; the 





contractors and constructors had attended, and 
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had gained much valuable 
lennoine. The Mulberry experiments were started 
in September, ging a il ge: gh ig uihtesed 
work was sent off in October, and the original 
tests were ted in November. After that, 
the work more or less continually. 
with Mr. Gawn’s remarks on the shape 

of the ends of the Phcenix, he said that originally 
opinion was strongly in favour of swim ends, 
because it was thought they would be directionally 
stable, whereas the pointed ends would not be. 
Later it had become. necessary to build some extra 
units; for a variety of reasons, they were made 
wider and they had completely boxed ends. Some 
wooden fairings were made, so that they 

could be fitted to the ends and easily removed at 
site; but he understood that the new Phcenixes 
were actually towed in the square-ended condition. 
In reply to Mr. Purvis: the scale of the model 
used for sinking tests was 1/24th full size. Replying 
to Commander Troost, Dr. Todd said that the 
original Phoenix, when towed, tended to oscillate 
from gide to side. To cure that, leeboards were 


information on the 


ts were made with the leeboards at 30 
so that the units were completely stable, but 
resistance was increased 180 per cent. Directional 
stability was extremely important, for they were 
towed on a 600-ft. tow line. 


CRAFT AND CABLE SHIPS | For “ OPERATION 


ing and laying the 3-in. steel Hamel pipe and with 
the converted steam hopper barge, H.M.S. Perse- 
phone, in which a drum was mounted and which 


>i 


«3 


was much reduced by lengthening the tow, and by 
towing with two tugs, well separated, so that the 
races passed on either side of the drum. 


work in the hands of a section controlled by Mr. 
Purvis, who had taken a leading part in the work 
of design and had attended the trials. It was a 
team job, however; and Mr. Woollard commented 


upon the excellent relations between the Admiralty,. 


the engineers of the Petroleum Warfare 
and of the Post Office, the builders of the ‘* Conun ” 
drums and the naval officers responsible for the 
operation. One of the problems was whether the 
drums would tow stably ; the paper showed that a 
on the shape of the conical ends. 
Secondly, whether they could be handled equally well 
when the cable was being laid ; and thirdly, whether 
the drums tend to over-run if the tion were 
suspended or slowed. Fortunately, the results of 
model experiments at the National Physical Labora- 
tory and at Haslar were reassuring. Results at 
sea had confirmed those of the models ; those novel 
gett, hed nehpalis: behead: ne -experies. as ed 
successfully fulfilled. their role. The elaborate 
water braking system which was fitted to prevent 


the drum over-running was found to be unnecessary, 
for the drum had remained quite still when the 
operation was suspended. It was difficult to under- 
stand why, because the friction of the water could 
hardly have been sufficient if the. drum were not 
rotating. Possibly the water in the interstices 
of the coils of pipe had had an effect in holding it up. 

Mr. B. J. Ellis, who was the originator of the 
ideas of coiling and uncoiling steel pipe, fitting a 
Raa MS St ila ge 
said that he had been unable to follow the whole 


Lloyds had shown that the basic ideas were possible 
of development to final success. The preparation 
of the designs and the construction of the craft 
was entirely in the hands of the Director of Naval 
Construction, while Mr. H. A. Hammick, with 
Stewarts and Lloyds, had developed the design and 
construction of the factory and winding gear for the 
full-scale trial. The ideas of fitting in a hopper barge 
an enormous wheel weighing, when loaded, over 
400 tons, and of the floating drum, were not readily 


-| accepted by some, and a good deal of opposition 
-| had to be overcome. The backing of the D.N.C. 


was invaluable at that time. Mr. Ellis said that he 
never doubted that the drum would behave well 
When going to the East, he had 

passing down the Suez Canal, that the 

water piled up in front of the ship, dipped at the 


that fact in mind when thinking of the drum. 
He had considered the drum as a ship of water-line 


length varying from 36 ft. 7 in. to 50 ft., with draft 
br ya a 12 ft. to 24 ft., and 


would be to revolve as it was towed forward. To 
combat that supposed tendency, he had provided in 


ong 

first tests made at the National Ph 

showed that the paddles re! 
increase in the power Wide "ec tole’ Whe Sand 
Mr. J. L. Kent that the paddles should be 
eliminated and by an internal water brake. 
That offered selective control of braking by adjusti 

the amount of water admitted to the water-brake 
compartments, and was obviously an improvement 
on the external The most startling piece of 
information from Mr. ‘Kent, immediately he had 
commenced the test, was that the drum did not 
revolve when towed forward unless it were forcibly 
revolved by the tension on the pipe. Indeed, the 
tendency was to tension the pipe very heavily, so 
heavily that it became doubtful whether the pipe 
itself would stand up to the strain. 

Recently he had analysed the test data. The 
pull on the tow ropes and the speed through the 
water gave the total power required to propel and 
turn the drum. The pull on the pipe and the speed 
of its unwinding relative to the centre of revolution 
(i.e., the peripheral speed of the drum) gave the 
power required to turn the drum. The difference 
between those two gave the power required for tow- 
ing only. If the drum were forcibly revolved while 
being towed, the total power to move the device 
forward and to turn it fell until the peripheral 
was the same as the the water. At 
that point, it would appear that the so-called skin 
friction was practically eliminated, for the skin of 
the ship and the water were moving at the same 
speed. If the speed of revolution of the drum were 
then increased, so that the skin was moving faster 
than the water flowing past it, the total power to 
reyolve and tow increased. The turning power 
increased very rapidly, while the towing power fell 





until it reached zero; the turning power then pro- 


vided for both the rotating and forward move 
and the drum would move forward at the tow; 
speed without any towing pull. To attain a forwarq 
of 6 knots, the drum would have to be driven 
at 10 knots peripheral speed. If it were driven gt 
above that peripheral speed, there would be excess 
power in the revolving drum which would either 
increase its own speed or could be used for tow; 
another vessel at the same speed. How much pro. 
pulsive power the drum could exert was not deter. 
minable from the data available ; but the flattenj 
of the turning-power curve showed that there was 
obviously a limit. 

The towing power required when the drum wag 
not being forcibly revolved was much greater than 
the total power required when some of it was 
exerted in turning the drum. Accordingly, the 
device might be expected to seek a condition where 
it consumed the least power ; but both in the mode] 
and the full-scale drum it was found that the drum 
always tended to return to lower revolutions if the 
turning power were reduced or relaxed altogether, 
As the drum had to be revolved at 10 knots in order 
to drive it ahead at 6 knots, it seemed reasonable 
to assume that the alternative was also true— 
namely, that the water would have to flow past the 
drum at 10 knots in order to turn it at 6 knots. 
As in ordinary towage the water was flowing past 
the drum at only 6 knots, its speed was insufficient 
to maintain the revolutions of the drum, which 
slowed accordingly. It should, however, revolve at 
a differential of drum and water speeds of 4 knots 
or so, and that actually occurred in the full-scale 
drum. When being sonal at 5 knots without laying 
pipe, the drum revolved at about 1 knot. If the 
drum were revolved contrary to the direction of the 
water flow, the total power increased as the differen- 
tial in speed between the skin and water increased. 
In that case, the turning and towing powers were 
additive, and the device behaved normally in seeking 
a state of lower power consumption ; #.e., the revolu- 
tions tended to slow as soon as the rotary drive was 
removed. 

Captain J. F. Hutchings, R.N. (retd.), discussing 
the project from the seaman’s point of view, said that 
he had gained from the model tests at Teddington the 
essential information that the Hamel pipeline 
would tow without yaw. He was also told that 
the drum would not revolve when not laying, but 


weather, Captain Hutchings referred to some 
shock-absorbing devices which were contrived 
during the laying of pipes, and drew the attention 
of naval architects to the importance of providing 


some such device for heavy . It stood to 
ety ee that big tugs such as those of the 
Bustler and Brigand classes would be required at 


device in the main towing system was almost an 
essential piece of equipment. 

At sea, the system of laying had worked extremely 
well, and it was fascinating to watch the drum 
start to revolve. Eventually they had a regular 
system of timing the revolutions of the drum, 
whi« gave them the speed éf advance over the 
gi: «1. irrespective of the speed of advance through 
the water. A 3}-knot tide in the middle of the 
Channel, on the passage from Cherbourg to, the 
Isle.of Wight, would be encountered jf, the ship 
left the southern shore at slack water. If they did 





not leave at slack water, a 5-knot tide might be 
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May 17, 1949. 
encountered. off the southern shore, Good timing 
was necessary, and most élaborate studies and 
gnalyses of tides were made for every single hour 
throughout a selected period in order to determine 
the best times of departure and to ensure the best 
conditions. At no time, however, were cross tides 
avoided altogether. The maximum angle experi- 
enced * 03 something like 40 deg. The cable ships 
had been extraordinarily satisfactory, but. he 
suggested the cable gear was scarcely adequate 
for the very heavy cable. The Hais cable weighed 
63 tons per mile, and it was 4} in. in external 
diameter ; that was really too big for any existing 
cable gear to handle, so that there had been con- 
tinual minor troubles, though not enough to pre- 
judice the final operation. The barges, which | 

done 
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LABOUR NOTES. 


A STATEMENT issued by the Ford Motor Company, 
Limited, gives fuller details of the procedure for 
dealing with disputes, embodied in the agreement 
recently reached by the Company and executive 

tives of the 11 unions with members employed 
at Dagenham. The principal points of the agreement 
are a declaration that the rights and responsibilities of 
management ‘vest in the Company ; deliberate action 
by an employee to retard or restrict production ‘con- 
stitutes ground for dismissal, subject to intervention 
by the trade union concerned on any alleged wrongful 
dismissal; the trade ufions are to appoint annually 
up to 75 shop representatives selected from among 
the employees who are trade unionists ; neither the com- 
pany nor the trade unions will recognise any other 
trade-union representatives; a shop representative 
must Have attained the age of 25 years and have been 
in the service of the company for at least two years ; 
upon his appointment, each —~ # representative, the 
trade unions selecting him, and the company, will sign 
a credential authorising the appointment, which will 
define the rights, duties and procedure to be observed. 


_ The number of unemployed ,on the live regis- 
tors of Bmiplaymncah Richhagee ine at March 30, 
was 73,662, compared: With 81,765 at February 23. 
The decrease. between the two dates is stated to be 
partly due to the operation of an Order made under 
the Uneniploynienb Assistance’ Act; 1933, restricting. 
during the period March 6 to October 22, the eligibility 
for unemployment assistance of a particular of 
persons living in rural areas. At March 29, 1945, the 
number of persons on the live registers was 67,862. 





The National Joint Industrial Council for the motor 
vehicle retail and. repairing trade announced last week 
that increases of wage rates and a shorter working 
week had been agreed to. About 150,000 garage 
workers are affected. As from May 20, adult skilled 
craftsmen will get an increase of 24d. an hour, and petrol 
pump attendants, garage attendants, and storekeepers 
an increase of 2d. an hour. In London, the minimum 
rate for skilled men will be 51. 12s. 7d. a week, and in 
the provinces 51. 8s. 8d. ; for semi-skilled workers in 
London the minimum rate will be 51. 2s. 10d., and that 
for similar workers in the provinces 41. 188, 1ld. Work- 
ing hours are to be reduced from 48 to 47. week. 


ordinary Thames sailing barges qonverted, 
proved invaluable. If the job were to be 
again, however, he would suggest a special design, 
in which the cable would be led off amidships, and 
twin screws and a larger freeboard provided. He 
considered that the ideal cable ship should have 
three holds instead of two; there was always need 
for a spare hold for transferring cable, etc. 

Mr. J. M. Murray welcomed the paper as an 
historical record of the way in which the entirely 
new probleme raised by the ‘“ Pluto” operations 
were attacked and surmounted, and because it 
demonstrated the importance of the part played by 
the Department of the Director of Naval Con- 
struction in the design of the gear and craft required 
for laying the pipe lines, a part which, he felt, had 
received less than its due prominence in the technical 
Press. Lloyd’s Register had been able to advise 
the Department on such matters as the standard 
of structural strength required in the cable-laying 
ships. The structural alterations to the Latimer 
and Sancroft had consisted essentially in fitting 
two cable tanks; in the process, the second deck 
was almost entirely removed in the vicinity of 
those tanks. Furthermore, the loading scheme 
had involved heavy concentrated weights at those 
two points. There was no time to make detailed 
calculations, and the scantlings and permissible 
draughts had to be assessed by methods which gave 
very good approximations. Those methods had 
been developed by Lloyd’s Register. 

Mr. R. Baker, commenting on the statement in 
the paper that one of the purposes of the early 
model experiments was to find the least resistful 
method of laying the pipeline, said he felt sure the 
© method presented the most resistful method. 
He felt that, if a similar project were tackled in the 
future, it would not be satisfactory to aim at a © 
value of 24. There must be some way of i 
the resistance of the drum. 

Mr. L. Davis, of the Post Office Engineering 
Department, said that his Department were glad 
that they had gear available which could be used 
in the Pluto operations. He e appreciation 
of the recognition given in the paper of the help 
which his Department had been able to render 
throughout the development of a most interesting 








After any member of a trade union has raised a 
question, directly affecting his work, with the charge- 
hand or foreman, the statement continues, he can, if 
unsatisfied, consult the shop representative of his zone, 
who may discuss the matter with the employee's 
superintendent, with a right of appeal to the personnel 
manager, or thereafter to a joint works’ committee on 
which will sit seven company resentatives and seven 
shop rep tatives ad: Upto dou: egnee? 
tatives. If the matter is then not disposed of, the shop 
representative may transfer it to his trade union, and 
the local union official may confer with the company. 
Any matter then outstanding is to be referred to a 
joint negotiating committee, consisting of six company 
and six trade-union executives. Any matter not 


At a conference in London last week, the delegates 
of the National Union of Agricultural Workers decided 
to accept the advance of 10s. a week, raising the mini- 
mum rate for adults from 31. 10s. to 4/., recommended 
by the Central Wages Board. In the resolution 
agreeing to the compromise, it was stated that in the 
present grave world food situation, the union had no 
wish to add to the difficulties ; but there was also in 
it a warning that the full claim for 41. 10s. a week would 
be Doe at every opportunity. The executive was 
authorised to take part in discussions on the subject 
of a new wage structure for the industry as Pe cea 
by the Wages Board. Approval of the Trades Union 
claim for a 40-hour week was registered, if necessary, 
in stages, and it was declared that a 44-hour week 
was immediately practicable. A demand for two weeks’ 
holiday with pay was endorsed. 





Service. As has already been indicated in these notes, 
these scales are a combination of base rates and war 
bonuses, and involve weekly wage increases varying 
from 7s. to 25s. The new rates are to have effect as 
from February 14, and will cost the industry, it is 
estimated, 3,500,0001..a year. 


mate number of operatives involved during March in 
these 210 disputes, including those thrown out of 
employment at the establishments where the disputes 
occurred, is estimated at over 54,000. The aggregate 
number of working days lost at the establishments 
concerned, during March, was about 268,000. Of the 
stoppages known to have been in progress at some 
time in March, the coal-mining industry accounted for 
107, involving 13,000 employces, and resulting in an 
aggregate loss of 26,000 working days. 





It was announced at the annual conference, at Black- 
pool last week, of the National Union of Distributive 
and Allied Workers, that amalgamation of the Nudaw 
(270,000 members), the Shop . Assistants’ Union 
(100,000 members), and the Journeymen Butchers’ 
Federation (11,000 members) was, now ically 
assured. The merger will take effect on January 1 
next year. Some of the immediate claims of the new 
organisation were indicated by Mr, Percy Cottrell, the 
President, in his presidential address. They include 
6 p.m. closing hours with 7 p.m. on the late night, 
no longer hours in confectioners and tobacconists, 
Saturday half holidays, where posible, and an ultimate 
goal of a 40-hour five-day week. 


——— 


Under an agreement i by the Union -of 
Post Office Workers, wage representing, it is 
estimated, a total of about 3,000,0001. are to be received 
by abgqpt 160,000 Post Office employees on June 1. 
A re-organisation of postal and telegraph work is also 
provided for. Sorting work i be perfo by 





In the 189 stoppages which began in March, nearly 
37,000 o tives were directly involved, and over 5,000 
indirectly involved—were thrown out of work, that is, 
at the establishments when the stoppages occurred, 
though not themselves parties to the disputes. In the 
21 stoppages which an before March, and were 
still in progress at the beginning of that month, the 
total number of employees involved, during March, 
either directly or indirectly, was about 12,000. 





that the screw race did not impinge on the 
something over 6,000 h.p. was needed 
the maximum speed, which was about 
with the drum fully loaded. The D.N. 
ment had not previously consi 

angle of attack, probably because of t 


A 


During March, 191 stoppages owing to disputes were 
ended, Of that number, 83, directly involving 6,200 
workers, had lasted no longer than one day; 40, 
directly involving 7,700 workers had lasted two days ; 
26, directly involving 4,800 workers, had lasted three 
days; 24, directly involving 3,700 workers, had lasted 
from four to six days, and 18, directly involving 


il 


i 


4 
3 


3 
; 
a 
i 
if 








the drum, which was unknown in the early stages. 23,400 workers, had lasted over six days. 

It was known now, of course, after the drum had epson ree boas 

leslie at arta Sicha be: toed ws Of the 189 disputes leading to stoppages which | tion of work, and = Lat of wage levels in outside 
sreephone, Why | began in March, 30, directly involving 16,900 workers, | industries. In London, the maximum. of postmen at 

the authorities did not put a larger drum into &| arose out of demands for advances, in wages; 60, | head district offices is to be increased from I. 5s. to 

larger ship; but the vessel displaced something | directly involving 6,000 workers, out of other wage Bl. 15s., and men telephonists are to receive increases 


like 2,000 tons fully loaded, and the drum carried 
a load of 500 tons. Further, the time element had 

to be kept in mind all the time. If they had 
the matter as Mr. Baker had 


questions ; 6, directly involving 1,400 workers, out of 
questions as to working hours; 22, directly involving | i 
2,700 workers, out of questions relating to the employ- 
ment of particular classes or persons ; 63, directly 
involving 4,400 workers, out — other questions 
‘ ing working arrangements ; six, directly involvi 
have a tanker, which was probably the most | 4 190 workers, out of questions of trade union para 
Two » di involving 1,400 workers, were 
in support of workers on strike elsewhere. 


so that a women tele ist at 22 years of age will get 
$1. 17s. 6d. instead of 3/..14s., and will adyance by the 
higher increments to the new maximum of 41. 19s. 
The average ultimate weekly increase in the main 

will be about 8s., although some.of the lower 
grades will receive only 3s. more, i 
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SCIENCE. AND THE STEEL 
: INDUSTRY .* 
By Dr. C, H. Duson, F.R.S. 
Ir was in this: country that the Industrial Revolution | ° 
Se cae peat pe a mens ae it was here 
peer iron and works were put into operation and 
towns em up le the Continent. and,| “airman 
— were the Sennlioned stage; it was 
here that new the production of crucible 
steel, rolling by grooved rolls, puddling, the use of hot | Y°? 
blast, the and open-hearth steel 
sind Getedd vowiding:s:treto tivented end‘ applied. It was 
here, too, that the by Lowthi foundations of stee] metal- 


seat vianstaeenadhe Genames 
those times of early ity, 
should now poe reconstruction. Tis shoal ve 
ra weak rea wg! swe attend ma Fe we 
of efficiency set by the best of the establishments under 
scientific control is one of the immediate: tasks. 
Fully integrated plants, working on a large scale and 
andling their materials from the mine to the finished 
product, have shown their advan’ 


total tonnage is small, still has a place in the national 


economy, and to thé Baal i cox of industry the study of |‘ 


these relatively small undertakings, making products 
featgiig Stas EON bo: Gasiopine Npedits and from 
permanent magnets for apparatus to engravers’ 
tools, depending for their existence largely on a tradi- 
tional standard of craftsmanship, has a fascination of 
its own. The importance of such small industries is 
out of ion to their size. 


In larger metallurgical operations, instrumental . 
ly used, | ind 
pangs. Miyatre 


and even automatic controls are in 
with the inevitable result of 

of individual skill but also far less in the way of exhaust- 
ing labour, hag injurious to health. Conditions of 


occupational diseases 
ty abe imi 


lighten the 
for culture and recreation, a 


increase his 
change which thould more than compensa for some 
loss of that traditional knack which had for so long to 
take the place of a scientific understanding of processes. 
consideration brings me to the main subject of 
: the services that science can render to 


The 
past year has seen formation of the British Iron and 
Steel Research Association, framed on the lines of other 
research associations formed in accordance with the 


__it was during the first World War that the need of 
research work in mi became obvious, 
Sheet ieaaean — by the Government to 
consi ferrous “non-ferrous metallurgy, réspec- 
tively, had reported on that need, this Institute took 
action and established five committees which 
on the state of knowledge then existing. Four of these 
proceeded no farther, but “ No. 5 Committee ” with its 
label “ Me' A me | and istry,” was 
more ambitious, Dr. Stead and Dr. , being 
i ly active. The first task of the committee 
was a thorough overhaul of the methods for the analysis 
of iron and steel, and with the co-operation of a number 
of firms and of the National Physical Laboratory, stan- 
dard steels:were prepared which could be supplied with 
guaranteed is, 30 that works chemists could use 
the samples to their own analytical results. The 
correspondence and interchange of samples and analyses 
which this involved did much to improve analytical 
practice in iron and steel works. 

A main difficulty in the way of obtaining uniformity, 
however, was va ae caueid in rm between 
different parts of the same ingot, t 

after the ingot had’ been rolled into | ©" 

or The emphasis on the several tasks of | °°" 

the tee therefore underwent a change, and whst 
had previously been now, under the 
name of the “ Contimittee on the Hi ity of Steel 
Ingote,” entered on a new career of activity. the 


* Presidential address delivered before the Iron and 





in 1929, that committee became a om ga 

af the Institehe ta ofthe Ramerch, Gronal te chain 
was the late Dr. W. H, ar ipamay pea oa 

‘uch to his and enthusiaam, The same 


= be said of the yy Steels Research Commi 
and the Corrosion Committo, of both of whish he waa 


The joint organisation worked well, Any excessive 
xigiaity of structure was avoided; the discussions 
informal, and, with the numerous sub- 

with such questions as the 
improvement of methods of the prevention of 
Seeelibcaroeis ian old al ociedinen ontevetenee te 


committees 


was done. I would particularly mention the study of 
—— of determining the temperature of liquid steel 

and of estimating the oxygen in steel. With the valuable 
help of the National Physical 
that of the industrial 


in most of the leading works. 
The fourth of the Joint Research Committees dealt 


remain cannibal intimate, their mutual help Ee 


essential to success. 


of the individuals engaged in the work of research. 
Panels and committees have their uses. They suggest 
problems; they bring about collaboration between 
industrial undertakings and ‘national and educational 
establishments; and the in of ideas in the 
course of their discussions is often a most valuable 
stimulus to research, but in general it may be said that 
committees do not make discoveries—that is the doing 
of individuals. A jon once having been made, 
a committee can most materially in providing 
means for investigating its ta value and in bringing the | come, 
experience of many into a common pool, | s9 
so that the final sossie are quite legitimately rao 
as a co-operative achievement. In this way the com- 
mittees under the Iron and Research 
ee have rendered miost valuable services. 
organisation - research 4 for its success 

on the of investigators whose services it 

on the galty Moreover, success in applying the 
results of research to industrial practi ay ieee on the 
capacity of Bon. mine room omelet others—not 
excepting chairmen 


woe cad eta ae waartiaer a 
- prom red by the research workers. 





Steel Institute in London on Wednesday, May 1, 1946. 
Abridged. 


ple | which even then had passed thro’ 


Iron and Stoel Indlistrial! Research Comeil wae formed ‘is disquieting 


ittee | entry into the 


is due in large tothe nck of kaon © on 
part of the Mike of ya metallurgy an dl we 
the ambition of many boys, even from an ear! 
become engineers, and they arte able, by thodel-ineg) 
and other activities, to acquire such a facility i in some 
branch of engineering—such as radio ion— 
we paw aap wa nagpene setreins Neer yr Ses. 
td poi on some understanding of its chenasieg 
Pav me There is at t no such 
metallurgy, and unless a boy is immersed 
in a stall environment through living, let us say, 
in Sheffield, he is unlikely to show a bias in favour of , 


metallurgical training. 
The Institute has taken active steps to remedy this 


ee ait Ge natn reer tpn tran 


a emt ee | as high as that of entrants 
to fo anya “the vm paseniene. I do not suggest 
that such pupi not choose metallurgy at present, 
but only that too fewdoso. In my boyhood there was 
an excellent book, Pepper’s Playbook of Metals, 
ugh many editions 
and must have influenced many boys. The late Sir 
Robert Hadfield acknowledged his own indebtedness 
to it and distributed many copies to schoolboys. It is, 
of course, quite out of date to-day, but the Institute 
poe to prepare publications serving the 
purpose, making a popular appeal to boys and 

ay schoolmasters a survey of the openings 
alo ving by this, one of the | and most essential 
of all our fodnatries. This work of propaganda, in the 
best sense, should bear fruit within a few years. 
Tt has been felt that the means of obtaining a 
cation in metallurgy, other than by 


aa : 
of, Baimcotion, ational Conlitcntee ip the epost, and 
this scheme should Shoals thr couragement to classes 
in those technical schoo thosughont the. the country in 


« | which tren 3 f is The Institution of Metal- 
lurgists has sal wi 


ith the object of certifying 
the uiliGeations: both educational and practical, of 
the members of metallurgical staffs. By such means 
as these it is hoped to encourage the of increased 
numbers of suitable candidates into courses of training 


«| for the industry. In spite of some important differ- 


ences, the situation of the non-ferrous metallurgical 
industries is very similar to our own, and the Institute 
of Metals and the Institution of Mining and Metallurgy 
are, in various ways, associated ‘with us in these 
educational efforts. ~ 

A Joint Committee on Metallurgical Education, 
of which I have the honour to be chairman, has been 
formed by the bodies mentioned, together with the 
latte of, British Foundrymen. Impressed by the 


of Be number of trained metallurgists, 
the Bopertinent of Scientific and Industrial Research 


conducted an in under the chairmanship of Dr. 
A. McCance, which arrived at a number of i nt 
conclusions. These have been discussed with pro- 
fessors of metallurgy, and as a result of these steps 
we may look forward to an alleviation before long of 
what is undoubtedly a serious situation. 

The i of scientifically highly-trained men 
will continue to be, in the main, as it has been in the 
, the function of the universities and of the larger 
technical colleges associated with them. All metal- 
lurgica! processes, from the tion of the ore to the 
conversion of a metal or alloy into cast, a or forged 


products, are applications of physical and chemical 
and an en omer processes 
based on a sound know of physics and 
Ear i j 
furnish akilled oper known processes, 
fail to produce wes with the breadth of knowledge 
and elasticity of mind that will be called for in order 
that we may—not maintain our present standards— 
but greatly surpass them. In the hard economic 
conditions which must prevail in the world for years to 
the best talent available must be secured and 
eo trained. a0 to be sblo. to take. advantage of new 
os arising perhaps in quite different, fields. 
A good general education must form the basis of a 
scientific training. Within my own lifetime, mainly 
through the he oninic of the competitive scholarship 
nese has become common even 
that the lack 


@ more intensive 
study of a small field. 
What is true of schools is also true of universities, 
where a tendency to narrow the field of study for 
Honours students has become only too obvious. I 
commend an examination of the * of a committee 
of the British Association on this question. We have 


must 








Senco: the inpentease’ of the rabject of the sup 
of trained It must be confessed 
that,in this respect, the present situation in this country 


* Advancement of Science, vol. 3, page 1 (1944). 
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May 17, 1946. 


even heard proposals for a one-subject university, 
coal for aeronautics, although such a caivecnll 
a contradiction in terms. Science and ind 
jth need educated men in the fullest sense of the 
wad the lack of them cannot be compensated for by the 
amen of finished experts who know every- 
eg vite 2 ree eee ee eee ee 
ate outside it progress o wr ype 88 applied, 
= the fertilising effect of contacts with other 
He re as toe cake of haz We have therefore 


against the ousting of humanistic studies irom | of 


fern Ss Aerdayioy cig ah of the demands | machinery 


on scientific by enthusiastic advocates 
o science. It may be urged with reason that many 
of our university and college courses in’ scientific 


subjects include too much detail, so that there is a 
real risk of the student becoming unable to see the wood | Ring 
for the trees. The better the principles of a sciente 
are taught, the gee Sheedy so etal for the 
student to oO — later, and 
the fresher is A nck ere when and | refuges 
has to learn the mass of facts ptrosw to his work, 
which facts he would have found wearisome had they 
been forced upon his attention during his student 


career. 
I have referred elgewhere* to the fact that the finest 

ideal scheme of general education that I wage Soe 5 

proposed by a humanistt who, nevertheless, gi 

leaped edge po byek phen ig ag ra 


as a foundation 80 solid ake tox cog second 
superstructure that may be erected gute it. Such an 
ideal pry =a is only for the best , but it is 


precisely the best brains that will be needed for the 
reconstruction of industry and of society in a shattered 
world. We have to see that a proportion of the ablest 
men available adopt metallurgy as a career, for on the 
progress and efficiency of the ae 
depends the of most other in this 
machine age. are problems of the supply of 
raw materials, of economies in the use of those materials 
which are becoming scarce, of the deve! t of new 
products, ofthe best utilisation of labour, of distribution 
and of economic relations, enough to call for the help 
of the best men we can obtain. 

of men entering industry, but 
that the aad of the trained 
men depends in great measure upon ality of the 
teachers under whom they studied. T t that all 
who are connected with the metallurgical departments 
of the universities and m ¥ technical colleges will 
agree that it has been difficult of late to obtain suitable 
recruits to their staffs. It is essential that there should 
be a supply of capable young men willing to adopt an 
academic career even at the sacrifice o' ra in 
industry which may seem more > ramon 
tive ; men able to take the place inne 

when the time comes for them to retire and, inthe 

time, to introduce into their teaching new ideas which 
they will have acquired from contact with workers in 
allied subjects. In considering education for industry, 
this is a factor which must not be overlooked. 


(To be continued.) 





STRUCTURAL AND BRIDGE WorRK.—We have received 


from Messrs. The Tees Side Bridge and Engineering én 


Works, Limited, Middlesbrough, a leaflet illustrating 
some of the firm’s products. The examples illustrated 
include long-span bridges in India and Rhodesia, a power 
station building, chemical plant and steel railway wagons. 





EXHIBITION OF BONDED RuUBBER.—The bonding of 
rubber to metals is comparatively a recent development | cq 
in the field of engineering materials and one that has 
expanded greatly during the war. To spread more 
widely the nature and uses of the process, Messrs. Rubber 
Bonders, Limited, of Fiexilant Works, Dunstable, 
organised an exhibition at Luton, at the end of. March, 
in which they displayed the several kinds of rubber in 
various stages of preparation for industrial use, and a 
large number of typical engineering applications of rubber, 
bonded to metal, such as coupling plates, recoil mountings 
for guns, anti-yibration mountings for machinery and 
apparatus, shear springs, etc., including Jaru metal- 
bonded bearings and oil seals, which formed a separate 
exhibit. The method of preparing the metal parts to 
receive the rubber “‘ plating ’” was illustrated, and there 
was also an extensive range of the testing machines used 
to control the product in the different stages of manu- 
facture. We understand that efforts are being made to 
hold the exhibition in other towns also, if suitable 
accommodation can be obtained. 





* C..H. Desch, “ Science and the Social Order.’’ 
London, 1946: Royal Institute of International Affairs. 

t B. Dobree, Political Quarterly, 1944 (October- 
December). 


WAR-TIME REPAIRS TO 
MERCHANT SHIPS.* — 
By C. Bartizrr, B.Sc., M.I.N.A. 
Berorsg thé war, ship-repa: facilities out 
the world underwent a oatmeal 
pape wend Saeco hae of work was not subject to 
disruptive change. Machinery and 
materials opty always available in the desired.areas or 
were readily obtainable at short notice, while the supply 
skilled Sar conten. the 1epcel mae ee 
fully employed. The 1939 war burst wide 


trading routes became 


ditions liable 
fpr damconligrse isaree ealtlel Sor 
vould a major character pecs areas far ce tay om 


the necessary facilities, rete harketaat and inlets all | ©48¢5 
around Bowe oar at A pen at least. temporary 
cri vessels. a agar 
<n need ry ip- spairing pore: OS nage iy 
entirely new areas, w. the aes for these facilities 
in the areas fluctuated widely and 
pe ie me ond chief difficulties resulting from 
these ae 5g while could be diverted 
by a radio call, material and labour necessary for 
repairs were not so,easily re-routed ; for e “raat 
almost sudden pre tram of a large ‘number o 
when the pee ony was practi 


not be snes ee 
the n 
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repairing establishments dgtted along the seashores of 
many countries’for the noble efforts made in dealing 
with casualties both small and large. May it not 
detract from their share of credit if it is te ge that 
their work was facilitated and their efforts directed 
into the right channels by the existence of the peace- 
time organisation of Lloyd’s Register of Shippi 

whose skilled and engineer surveyors 
covered the 8 seaboa During the war, these 
experts flow thousands of miles in answer to. urgent 
alls for advice and assistance, and journeyed to all 
sorts of isolated spots where ships were in trouble. 
Sometimes the only help available on arrival was sup- 
plied by the ships’ crews, but many vessels were saved 
which would’ have become broken-backed’ wrecks in 


time. 
The loss of a merchant vessel in time is due, 
in he es ee loss of 


f hess piercing of the outer protection 
plating, deok pea or of appliances covering essential 


of the prey shack. on shipping by submarine and 
ee ae cance calle Senkene obser 


the reserve of oc cg In addition, his action 
sometimes in the creation of so much main 
structural « ‘that the vessel became a total loss 
que SS . At first, the enemy was aided 
in his destructive efforts by the fact that merchant 
vessels ate built to suit the requirements of peaceful | idea 
trading and consequently were not the best that could 
be devised to combine their normal duties with maxi- 
mum ability to withstand the effect of porn ca —_ 
Modifications were introduced at a very cry eee | 
the war which gave increased protection to 


amount of work in so far as they limited the 
extent, and possibly the frequency, of damage due to 
enemy action. a. Their effectiveness certainly enabled 





* Paper read at a meeting of the Institute of Marine 
Engineers, held in London on February 12, 1946. 
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crete inthe amount of damage to boats, ventilators, 


deck fittings and i It is likely that 
under such deeper added its quota 
of risk, but such damage cannot be included under the 
heading of structural damage 


the 
eatin "chadeeran IES oomateotion tf search the 
opening-up and examination of vessels at 


four- ly in should cease. A modified form 
Seok joe eg 


these 

with of the bunkers. Here the natural call 
for an examination l part 
of the ship’s structure ran to the economical 


requirement that vessels should, as far as practicable, 
fill their bunkers at ports abroad to ease the strain on 
British collieries. Some of the older vessels did give a 
certain amount of trouble which indicated that some- 
thing more than the requirements of the general 


examination was necessary. 
Bie WARS the steiny 40 desteoy Seogrse banmagoy 
‘varied from machine-gun bullet holes to 


mer, namely, welding. 
ronbone Sor thine the portability of the plant required ; 
the ease with which the work can be carried out under 
difficult conditions, and even under water ; _ the at 
and 
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mention is the bo! gun. The principle of this 
invention is well The writer has seen 
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The difficulties of the world repair situation may be 
judged by the case of a 6,700-ton tanker. This vessel 
was torpedoed forward of the bridge, but managed to 
. A diver examined 


The vessel made Mombasa, and there only temporary 
repairs could be carried out to the longitudinal and 
renstdiin bulkheads. these were completed, 
she sailed to Durban, where she was drydocked and 
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pray se bag stiffened for a voyage across the Atlantic 
to Mobile, where the necessary permanent repairs were 
duly carried out. 

Another case, which ranks high among major tem- 
porary repairs carried out during the war, was a 
10,000-ton tanker which ‘grounded off the coast of 
Skye. The damage forward was serious, but, being a 
tanker, she managed to reach the Clyde when refloated. 
An examination afloat showed that the bottom of the 
ship was practically torn off, back to the No. 4 main 


cargo tank. This case is noteworthy in the first 
instance ‘as a demonstration of the value of the coni- 
pressed-air system on tankers. The fore end was being 
carried on’ com air and, but for this, the fore 
end would in a bability have hinged about some 
point on the deck in way of No. 3 or No. 4 tank anid the 
ship would have been lost. 

e efficiency of this system in maintaining support 
for the fore end may be gauged from the’ following 
report from the surveyor. With the draught 21 ft. 9 in. 
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aft and 19 ft. 6 in. forward and the fore end under 
compressed air, one compres*or was started up. The 
bows rose 9in.in one hour, With the compressor shut 
off, it took 24 hours for the draught to increase by 
1 ft. In the above condition, the vessel went to the 
Bristol Channel and was placed in dry dock. The 
bottom shell and most of the framing of the bottom 
from the stem to the after end of No. 3 tank was missing 
right across the ship.’ The side shell and longitudinals 
on both sides were gone with it for heights varying from 
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71ft. 6 in, to 14 ft. 6 in. from the base. With this had 
disa to the same extent the two longitudinal 
eads and all the transverse bulkheads. It was 
decided to effect temporary repairs to enable the vessel 
to cross the Atlantic for permanent repairs in America. 
Buoyancy forward was necessary to help to support the 
overhanging structure. To obtain this the fore 
the fore deep and the pump room were fitted with a 
new V-shaped bottom and made tight. This buoyancy 
was then “attached” to the main hull more firmly 
and the ragged lower edges of the side shell and longi- 
tudinal bulkheads and the centre girder were reinforced 
by heavy girders. No attempt was made to make 
Xe . 1, 2, 3 and 4 main cargo tanks tight ; they were 
open to the sea. On completion of these ie the 
compressed-air system was once again ca 
and the vessel reached Baltimore in safety. The dia. 
grams, Figs. 1 and 2, on 477. show her state when 
she arrived in the Bristol Channel and when she sailed 
for America. The calculations called for expert know- 
ledge. Too many or too few yo aha supported 
by compressed air might easily have had disastrous 
consequences in view of the hammer-head 
of the forward reserve buoyancy, and the relatively 
low strength value of the temporarily reinforced 
structure. 

Temporary repairs were not always the order of the 
day; im one case, a major permanent ir was 
carried out by fabricating the new materials on the 
North East Coast and sending them piecemeal to 
prea rey where they were erected in place, only 
closing plates to the shell and decks being worked on 
the spot, The vessel, a 5,500-ton cargo steamer with 
machinery amidships, was beached in the English 
Channel after damage by enemy action, That 
of the vessel forward of the after engine-room bulkhead 
was salved and the new after end built on. 

The Hororata, belonging to the New Zealand Ship- 
ping company, was torpedoed about 220 miles off 
Flores Island in a rough sea. In a critical state, she 
reached the island only to find that the most elementary 
repairs were impracticable. It was decided to risk the 
journey of 130 miles to Horta, where some cargo was 
discharged. Repair facilities were lacking, but the crew 
cut down trees, made bolts and rivets, obtained some 
railway lines and fitted a reinforced wood patch over 
thehole.” The cargo was reloaded and the vessel reached 
a British port in safety. 

Tem repairs were obviously determined by 
the nature and extent of the damage, but in. the majo- 
rity of cases the work consisted first of emergency 
repairs to enable the vessel to be moved to a near port 


and then temporary work to send her to a repair port. 
Strength was us made up by channels or lattice 
girders bridging the gaps in shell and decks, while 


buoyancy was obtained by fitting wood or steel patches. 
Emergency repairs were frequently made with material 
on the spot. Railway lines have already been men- 
tioned, but hatch webs were generally found to be 
the handiest girder available for tying the decks. 
These were placed across the fracture, welded or bolted 
to the deck, and side support provided by brackets. 
Except in extreme cases, where no other means is 
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possible, it is advisable to keep the hatch web intact 
and fair the deck in way ofit. Ifa piece has to be burnt 
out of the bearing flange to get the web to fay on the 
deck, it usually fractures at such a spot. In one case, 
the webs were fitted and rounded out over a small 
hump in the deck to move a vessel from a fairway 


The operation was successful and the damaged up 
brought to rest on a suitable bottom, but the hatc 
webs only just lasted. They fractured where ‘the 
pieces had been burnt out. 

Illustrating the general method of temporary repair 
is the case of the 7,100-ton vessel torpedoed in way of 
No. 3 hold during operations and beached after the 
damage. During salvage operations, the bottom 
plating, except the keel, and the main and *tween-deck 
plating, fractured in way of the holes in both sides of 
the vessel. To tie the vessel together, the salvage officer 
fitted double channels to the main sheerstrake and the 
strake below on both sides of the vessel (Fig. 3), while 
hatch beams were welded over the deck fractures on 
the main and "tween decks to act as emergency girders 


effect | (Fig. 4). With this slender structural assistance, the 


ship was brought into dry dock for more serviceable 
tem repair to enable her to make the voyage 
from London to a North-East Coast port. 

To compensate for the fracture in the bottom shell, 
channels were welded to the outside after the break 
had been partially welded. The large hole on the 
starboard side was spanned on its lower edge near the 
bilge by a fabricated girder consisting of 14-in. channels 
60 ft. long, spaced 6 ft. apart and tied together by verti- 
cal and diagonal struts and diamond plates. This 
girder was welded to the outside of the shell. It was 


part | also strutted to the tank top and from the after bulk- | P® 


head of No. 3 hold (Figs. 5 and 6). 

The after bulkhead of No. 3 hold was too damaged 
to deal with, so a non-rule bunker bulkhead a few 
frame spaces abaft this was stiffened to withstand the 
water pressure, mainly by fitting a horizontal girder 
across it just above the level of the tunnel top. Other 
minor repairs were effected, including the bridging of 
the relatively small hole in the shell on the port side by a 
doubling. With the stiffening fitted by the salvage 
officer and work carried out in dry dock, detailed above, 
the structural st had. been. increased sufficiently 
to enable the vessel to proceed. As the vessel’s trim 
and stability were satisfactory, it was not necessary 
to attempt to make the large hole reasonably tight ; 
No. 3 hold and the cross-bunker were left open to the 


sea. 

When it became necessary to increase a vessel's 
buoyancy making the damaged compartment 
approximately watertight, the wood patch came into 
frequent use. The general method used. will be 
described in some detail in a later case, but Fig. 7, 
opposite, shows repairs in on @ 3,600-ton 
tanker which was a submarine while run- 
ning supplies into Tobruk in 1941. The holein the star- 
board side forward was 80 ft.long and extended for prac- 
tically the full depth of the ship’s side. Tanks 1:to 6 
were open to the sea. Thao vessel pws back to Alexandtio, 
was there patched up, and sent.to Suez. It was decided 





where she was in grave danger of breaking in two. | P° 


that the best.use which could be made of the ‘vessel, 
taking into account military requirements and the 
supply of material available, was to fit a wood patch 
over the hole after suitably framing it and use her as a 
water carrier. The vessel, with patch, was seen by the 
author in Gibraltar a year, ago. She carried out her 
function of water supplier until the end of the war, the 


patch proving most 
Another wood-patch case of temporary repairs was 
a “Fort” boat oed near Cape Flattery while 


carrying a cargo of lumber.; This is a Canadian job, 
and the dry docking was carried out with the cargo on 
board except, of course, that which had disa 
through the damaged side. The eye Ol the damage 
is well shown in Fig. 8, on this page. ir con- 
sisted of ote Th the Sai Heats aad wiadine, 
after which four 12-in. channels were fitted itudin- 
ally to the shell and suitably placed in way of the hole, 
which was between the bilge and the second deck. 
Three 12-in. vertical channels were also fitted and 
diagonally strutted to each other and to the tank top 
by 6 in. by 6:im: les.’ The‘hole was then framed 
ating to form a ledge to take the 
.. To stiffen the planking suitably between the 
channels, 10 in. by 10 in. ‘baulks were fastened in 
lace and’ the resulting framework was faced with 
in. timber overlaid with canvas and then faced with 
l-in. planking fitted diagonally. The patch was then 
¢aulked. and is shown complete in Fig. 9, also on this 
Other relatively minor damages were dealt with 
welding or welded patches, the cargo was partially 
restowed and the vessel made the voyage from Esqui- 
malt to Seattle. All the evidence shows that the 
Canadians made a neat and successful job. 

A 12,000-ton vessel-was struck by a mine while on a 
voyage from Fremantle to Adelaide. The damage 
was on the starboard side of No. 2 hold and caused the 
flooding of Nos. 1 and 2 holds. ‘The vessel settled by 
the bead and was abandoned. — In the face of a eonsi- 
derable sea, the crew returned and a towline was 
made fast, but it parted. A second line was eventually 
made fast. The vessel made Port Lincoln, drawing 
45 ft. forward and 12 ft. aft, and with a bad list to 

rt. A diver reported.a hole about 50 ft. long and 
23 ft. deep, extending aft from No. 1 after bulkhead 
and up from the turnof the bilge. The shell plating was 
blown mainly inwards and the framing was missing. 
It is of interest to note how often the turn of the bilge 
limits the effects of an explosion. Means for tranship- 
ping cargo were not available, butit was essential to 
reduce the draught-forward by at least 10 ft. To ac- 
complish this, it was decided to cut off all projecting 
damaged material and fit a wood patch over the hole. 
A patch was built at Adelaide, dismantled, 
shipped to Port Lincoln, rebuilt on board and finally 
launched and secured in place by heavy wires and hook 
bolts. Divers fitted shaped timbers to the lower edge 
and the whole was caulked and covered by canvas. 
The water level was then reduced by 7 ft. in Nos. 1 and 2 
holds. Flooding brought the draught to 35 ft. forward 
and 20 ft. 3 in. aft. 

The vessel left under tow, stern first. Unfortunately, 
the pumps choked and were unable to keep the water 
in the holds down. The patch thus lost-the aid of the 
excess outside pressure and broke adrift when the 
weather became unfavourable, forcing the vessel 
to return to Port Lincoln. The removal of some cargo 
was then n , 80 that the ship could proceed to 
Port Adelaide, where an attempt was made to render 
the bulkhead watertight between Nos. 1 and 2 holds. 
This proved impossible, and it was decided to fit ‘a steel 
tch over the hole. This particular patch was made 
of bolted channels fitted horizontally on the outside 
of the shell and bolted to stiffening inside. 


(To be continued.) 





Wak-TIME ACTIVITIES OF THE BUTTERLEY COMPANY. 
—<An addition to the records of the war-time activities of 
British firms has been made by the issue of an illustrated 
booklet by Messrs. The Butterley Company, Limited, 
Butterley, near Derby. This booklet differs somewhat 
from most others of a similar character by being prefaced 
with an account of the history of the company since its 
foundation in the year 1790. Two of the original members, 
namely, Benjamin Outram and William Jessop, were 
responsible for the introduction of the flanged plateway 
and the modern edge-rail for flanged wheels, respectively. 
The section dealing specifically with war-time activities 
shows that, in addition to such more or less normal pro- 
ducts as 50 lengths of 150-ft. span girder bridges for the 
Rhine, the firm turned out a large number of prefabricated 
sections for H.M. frigates, pontoon units, floats for the 
Mulberry harbour, nearly 5,000 travelling platforms for 
Bofors A.A. guns, many jig-welded armour-plated turrets 
for Churchill tanks, etc. The associated forges, rolling 
mills, agricultural-machinery department, railway-wagon 
works, collieries and ‘brickworks were also fully 





occupied. 
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The number of views given in the Specification 


is stated in each case’; where none is mentioned, 
Specification illustrated. 


word “ Sealed ” 4 
Any person may, at time within two months 
date of the advertisement the acceptance of a 


‘ at the Patent 
opposition to 


tion of thrust over the full speed range. The drawings 
show a portion of the starboard side of a flying-wing. 
internal- 


which feeds, and is driven by, the turbine.. An annular 
intake 14 is supplied with air from a slit 15 in the upper 
surface of the wing remote from the leading edge, and a 
corresponding slit in the lower surface of the wing, 
through which the “ boundary layer ” of air is drawn in. 
On the exhaust, side of the turbine is a smoothly curved 
Passage 19, of circular section, which terminates at an 
opening 20 through which the turbine exhaust is dis- 
charged as a propulsion jet.;, The curved portion of the 
Passage should be of as large a curvature as possible to 
reduce resistance losses and these can be further reduced 
by the use of guide vanes 21. By such means it is 
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Possible to keep the resistance losses down to about 
6 per cent. of the total power delivered to the jet. At 
the end of the compressor remote from the turbine is 
an extension of the shaft which drives the compressor, 
and this shaft is coupled to a gear having a ratio of 
about 5 to 2. The output shaft cf the gear consists of 
& propeller shaft 25, which is set below the centre line 
of the wing. At its rear end it is connected to a second 
gear, which provides another reducticn of approximately 
5 to 2, and which drives contra-rotating pusher propellers. 
By arranging the aris of the airscrews above that of the 
propeller shaft, the former are raised as much 4s possible 
to give them all the ;round clearance obtainable. The 
main lifting flap 30 at the trailing edge of the wing 
swings downwards below the casing 31 of the propeller 
shaft and second reduction gear. The airscrews provide 
the main thrust at take-off, but @ diminishing proportion 
at higher speeds’; for example, the ratio of the thrust 
of the airscrews to that of the jet is approximately 
9 to 1 at, say, 125 m.p.h., approximately 5 to 1 at 200 
m.p.h., approximately 44 to 1 at 300 m.p.h., and approxi- 
mately 24 to 1 at 400 m.p.h. (Accepted January 1, 
1946.) 


AGRICULTURAL APPLIANCES. 

573,777. Converting Wheels to Tracks. Roadless 
Traction, Limited, of Hounslow, P. H. Johnson, and L. W. 
Tripp, of Hounslow, Middlesex. (7 Figs.) November 26, 
1943.—The invention enables a vehicle,such as a tractor, 
having driving wheels fitted with pneumatic tyres, to be 
converted into a vehicle of the track-laying type. The 
endless track is composed of two series of links running 


side by side and interconnected by common ground plates 
7. Alternate plates are provided with spuds 9. The idler 
3 runs on the ground plates of the track between the 
two series of links. The track is of the locked girder 
type, the links having abutments engaging the under- 
sides of bridge pieces 15. A projection 20 is bolted to 
the bridge piece 15 of a link, and the track presents 
alternate right-hand and left-hand projections, each 
fourth link of the right-hand series carrying a right-hand 
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projection, while each fourth link of the left-hand series 
carries a left-hand projection. The right-hand and left- 
hand projections are staggered so that in effect every 
second link of the track carries a projection. The figure 
shows a right-hand projection engaging the tread pattern 
of the tyre 1 on the right-hand side. A left-hand pro- 
jection similarly engages it on the left-hand side. The 
tread pattern is specially designedfor the purpose. When 
applied to agricultural or cross-country tractors, a con- 
siderably increased draw-bar pull is obtained, with less 
slip La reduetion of tyre wear. (Accepted 

5, 1945.) 


INTERNAL-COMBUSTION ENGINES. 


574,516. Torsional-Vibrati Damper. G. S. Bower, 
of Derby. (1 Fig.) July 26, 1943.—The damper is 
designed to damp out the torsional vibration in the 
camshaft. of a fuel-injection pump for an internal-com- 
bustion engine. One end of the camshaft projects from 
the pump into a closed casing bolted to the end of the 
pump. A closed cylinder 15 has a spigot 16 keyed on the 
shaft and held in place by a nut 18. The cylinder 15 is 
closed by a cover which has a small air bleed hole on the 
axis of the camshaft. A sleeve 21 is keyed on the spigot 
and has an external quick multi-start thread of 45 deg. 











A flywheel 23 is screwed on to the sleeve and is central- 
ised in the cylinder by two light springs 24 and 25. A 
small clearance is provided between the periphery of 
the flywheel and the adjacent wall of the cylindér so that 
oil in the cylinder can leak from one side to the other 
of the flywheel when it moves along the sleeve 21. Oil 
pressure is supplied through a passage in the camshaft. 
and passages in the spigot and sleeve to the centre of the 
threads, escaping along the screw-threads to fill the 
cylinder completely. Any oil leaking from’ the cylinder 
collects in the casing and is drained away. When the 





camshaft is ranning at a'steady speed, the cylinder and 
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the flywheel rotate as one with the flywheel cen 

in the cylinder, When torsional vibrations are set y 
in the camshaft, the flywheel tends to oscillate axially > 
the cylinder owing to its screw-threaded mounting on 
the sleeve. As it moves towards either end of the 
cylinder it forces oil from that end to the other 

the small clearance around its periphery, and this dis. 
placement of the oil provides the necessary damping of 
the torsional vibration. (Accepted January 9, 1946,) 


RAILWAYS AND TRAMWAYS. 


574,208. Diesel-Electric Locomotive. Crompton Pay. 
kinson, Limited, of Guiseley, and H. G. McClean, ot 
Shenfield, (2 Figs.) January 17, 1944.—The object 
of the invention is to provide @ power unit ventilatio, 
system which is cheaper and more compact than the 
present types. The air intake 5 extends vertically 
from the top of the vehicle and communicates with , 
duct extending through the armature core of the genera. 
tor 2 and with the space around the field system. Bart, 
divide the single air stream into two through the genera. 
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tor, one passing through the centre of the armature core 
and the other through and around the field system. A 
fan mounted on the shaft of the generator has two sets 
of blades mounted on carriers 12 and 13 which separate 
the streams. A baffle ring 14 guides one air stream into 
the box girder 16 which is part of the frame of the loco- 
motive. Here it divides into two parts, part passing 
through the flexible coupling 18 into the motor 3 and 
part through the coupling 20 into the motor 4. The 
other air stream passes into the general ventilating 
system. (Sealed.) 


SHIPS AND NAUTICAL APPLIANCES. 


574,098. Adjustable-Pitch Propeller. The English 
Electric Company, Limited, of London, and P. W. Seewer, 
of Rugby. (4 Figs.) November 19, 1943.—The inven- 
tion is a variable-pitch propeller which, although of 
general application, is primarily designed for marine 
propellers, and can be incorporated in an existing design 
intended for an invariable propeller without necessitating 
any alteration to the propeller shaft and its bearings. 
The hub of the propeller has swivelling blades and inside 
it, between the blades and the nose cap 5, is a hydraulic 
servo-motor connected to blade swivelling mechanism. 
For operating this servo-motor, oil under pressure is 
introduced into the propeller nose by a streamlined hollow 
arm 6 carried at ite lower end by the nose and passing up 
through the hull into the interior of the vessel between 
the propeller and the rudder. The arm contains an inner 
tube 7 located within the arm by longitudinal barriers 








which divide the space between inner and outer walls 
into two separate ducts closed at their inner ends by the 
closure disc 9. The one duct communicates through 
holes 6c with the annular space 10a and the other through 
holes 6d with the annular space 10b in the nose body. 
These annular spaces are connected by ducts with 
opposite ends of the servo-motor which is thus connected 
through the arm to the usual control valve on board the 
vessel. A chain 14 within the tube 7 connects the servo- 
motor to the follow-up part of the control valve and to an 
indicator for showing the position of the blades. The 
tube 7 connects the interior of the hub with an oil reser- 
voir so that the blade-swivelling mechanism is kept 
immersed in oil. The lower end of the arm is cylindrical 
and eriters the nose of the propeller axially through « 





stuffing box. (Accepted December 20, 1945.) 
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PRECISION DYNAMICAL 
BALANCING OF ROTORS BY 
MECHANICAL RESONANCE. 


By Proressor R. N. Arnorp, D.8c., 
M.1.Mech.E, 
A stupy of engineering literature reveals an 
extraordinary variety of machines designed for the 
ical balancing of rotors. They range from 
the comparatively simple machine of Sate 
Heymann,* where the rotor is carried on spring 
, to the elegant, yet complicated, Gisholt- 
Westinghouset machine, which records the un- 
palance by means of an electrical network. It is 
difficult to assess the relative merits of such machines, 
for balancing requirements are so diverse that no 
scheme can be considered of universal application. 
Itis not unusual to find that a new machine must be 
designed to suit some specific balancing problem. 
Fig.1. } a 
| 








It deals with a well-known method based on the 
principles of mechanical resonance, and discusses the 
various factors which control the sensitivity of the 
machine in predicting both the degree of unbalance 
ae ee at which it exists. 

In Fig. 1, a common method of balancing by 
means of mechanical resonance is illustrated. 
rotor R is free to rotate in bearings attached to 
table T, which is supported at the fulcrum A. The 
whole is capable of vibration about A in virtue of 
the springs 8. Now it can be shown that, irrespec- 
tive of the state of unbalance of the rotor, complete 
balance can be effected by the addition or sub- 


Fig.2. 












































planes at the correct radii and angular positions (the 
determination of which is considered later) the rotor 


is theoretically in perfect balance for all speeds of 
rotation. 
The previous section, though explaining the 
principles involved, gives no guide to the possible 


The | sensitivity of such a device. A number of factors 


are involved, and the most satisfactory method of 
assessing their separate influences is by a theoretical 
approach. The diagram, Fig. 2, shows the essential 
features of a balancing machine in which the spring 
support is ted by a siniple torsion rod ; 
I,= the inertia of the table about X X, I,= the 
inertia of the rotor about Y Y, and I = the total 


inertia about X X= (1.41.4 2m»). The equa- 


tion of motion of this dynamical system may be 
written :— 


16+K04+C0=("atrh) co wf . Q) 


where I is the total inertia of the system about X X, 
6 the i ment, K an overall damping 
constant, C the torsional stiffness of the rod, w the 
out-of-balance weight, and w the angular velocity 
of the rotor. It is here assumed that the damping 
is of a purely viscous nature, the validity of which 
will be considered later. The solution of equation 
(1), excluding transient effects, is of the form 
= 6, cos’'(wt — «) and has the value 
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The most important requirements of a dynamical 
machine are sensitivity and speed of 
operation. Though these qualities are not them- 
selves in opposition, the time taken in balancing a 
given component normally increases with the 
degree of accuracy required, and a certain compro- 
mise may at times be necessary. Modern mass- 
production is principally interested in the speed 
with which rotors can be balanced and great accuracy 
is not often essential. Other problems arise, 
however—for example, in the production of gyro- 
scopes—where the ruling criterion is precision 
and the time required to attain perfection is only 
of secondary im ce. This article is mainly 
concerned with the latter outlook and how it may 
be accomplished with the minimum of complication. 


* See paper by Ernst Lehre, “ Der heutige Stand der 
Auswuchttechnik.”” Maschinenbau, vol. 16, p. 62 (1922-23). 

t See paper by J. G. Baker and F. ©. Rushing, 
“ Balancing Rotors by means of Electrical Networks.” 
Jl. Franklin Inst., August, 1936. 
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traction of two weights, one in each of two arbitrary 
transverse planes of the rotor such as, for instance, 
aa and bb. The problem therefore reduces to 
one of finding the two required weights, at the chosen 
radii, and their angular positions. To accomplish 
thin fo Sieh eevunged Wht Oc pede of the machine 
is set directly in one of these planes (e.g., plane a a), 
the rotor allowed to run through the critical speed, 
and the maximum vibration of the table recorded. 
Now the unbalance in plane aa cannot, in this case, 
affect the vibration, since it creates a force which 
acts through the fulcrum A. The amplitude is 
therefore a measure of the remaining unbalance 
and from a knowledge of the couple required to 
produce the observed amplitude of vibration the 
unbalanced weight at a chosen radius in plane 6b 
may be assessed. By transferring the pivot from 
A to B, or by moving the rotor until 5d takes up 
the position a a, the unbalanced weight in plane aa 
may be determined in a similar manner. When 
the compensating weights are added in these 


(67390) 


p vsti me Staten, po aml ay 


Consider initially the sensitivity of the device, omit- 
ting for the present the question of angular location 
ofthe unbalance. The sensitivity may be expressed as 
wh 
a= s - + @ 
V(C —Io*) + (K wo? 

where 1 = 5; = amplitude of machine per unit 
unbalanced mass at unit radius. It will be observed 
that this is a definition of absolute as distinct from 
relative sensitivity. Other definitions of a non- 
dimensional nature could be derived but it is felt 
that the above is preferable in view of its simplicity. 
We are now in a position to examine the influence 

of each factor in detail. By introducing the ratio 
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equation (3) may be written difficult situation which can hardly be solved iunikiddes ae 


ie. ir . 
/anm+e (fs) 





(4) 





Now for a given system it is found that this expres- 


sion is a maximum when 


Pu 1 


Jay 


TF 


(5) 


and has the value 





Nm = and 


K —— (6) 
Ter/ 1 - (stp) 


If the system of Fig. 2 (with rotor stationary) be set 
in vibration, its amplitude will decrease with time in 


~(X)e ” 
theform #,=Ae ‘*!’ where 


may be written 
h 


™ = ®),/ ao 





It is therefore evident that the sensitivity of the 


machine is dependent on the two factors-> and : 


A study of equation (7) reveals that the most favour- 
able response is obtained when + is a maximum 


and 4, @ minimum. These factors will be exam- 


ined separately. 


The inertia factor depends directly on the dis- 
tance h between the planes of balance and inversely 
as the total inertia I of the machine and rotor. It 
is therefore dictated largely by the shape and dimen- 
sions of the rotor and the chosen location of the 

ing, however, a given 
rotor we may inquire what steps should be taken to 
it is desirable 
that equal sensitivity should exist for each plane. 
This occurs when h = 2 R or, in other words, the 
planes of balance are equidistant from the centre of 
It may readily be shown that 


planes of balance. 


give the factor a maximum value. 


gravity of the rotor. 


under this condition the maximum value of : is 


A 9 
().-/w G+ iy ” 
Now I, and W are fixed characteristics of the rotor, 
so that the above value may be increased, and 
consequently the sensitivity, by making the inertia 
I, of the machine as small as possible consistent 
with strength requirements. The distance h which 
provides the maximum value may be calculated from 


h=2 J eft ae. (9) 


This, however, is not always practicable, for analysis 
shows that for cylindrical rotors in which the length- 
diameter ratio is small the most favourable planes 
of balance may be beyond the outer faces of the rotor. 
In such cases, the cylinder faces provide the most 
practical planes on which to effect balance. 

It should be noted that if axis ZZ (Fig. 2) be 
offset from the vibrational axis X X by an amount z 


an additional inertia uy will be added to the 


system. This will decrease the sensitivity, and 
it is therefore important to ensure that the rotor 
and vibrational axes are concurrent. 


The non-dimensional damping factor 3 depends 


on the overall damping and natural undamped 
frequency of the loaded machine represented, respec- 
tively, by the symbols A and p. It has been shown 


that — should have a minimum value for maximum 


sensitivity, and at first sight one might be tempted 
to make p large, which means that the balancing 
would be conducted at a high rotor speed. This 
ignores, however, the effect which this would have 
on A, and here we are faced with an extremely | 


- xi is the gradient 
of log, 6 plotted to a base of time. Calling the 
numerical value of this gradient A, equation (6) 


investigation. The problem is one of 
minimum ratio of the accumulated 


usually considered to be small but, in any case, its 
elimination is impracticable. In the case of (b), 
flexible spring strips may be used for pivots to 
minimise the loss of energy. Ball bearings are to 
be avoided since they absorb energy whenever 
movement occurs. Supports must be rigid and 
firmly fixed to prevent movement at the faces. 
Damping (c) is largely dependent on the design of the 
rotor, and control of this factor is therefore limited. 
With ball bearings it is found that the damping at a 
given frequency increases with rotor speed; it is 
also affected appreciably by the clearance and state 
of wear of the bearings, worn or slack bearings 
introducing a high degree of damping. Perhaps 
the most important aspects are those of (d) and (e), 
which will now be considered in detail. 


still rather limited. 


this characteristic is 


that certain materials, mainly brasses, bronzes, 


plastics normally exhibit high damping properties. 
The most satisfi 
choose a material for the elastic element which 
belongs to the former group, and to carry out 
damping tests at a variety of frequencies with a 
mass equivalent to that contemplated for the 
machine. By plotting log, 0, to time, m i 

the gradient A and dividing by frequency, it should 


be possible to find the minimum condition for 3 3 
Experimental damping curves of this type may be 
seen in Fig. 3 and the relation of — to frequency in 


curve c of Fig. 4. It will be observed that the 
former are not of straight-line form, which indicates 
that K, assumed to be constant, is actually a function 
of amplitude. It is found that K increases with 
amplitude (i.e., spring stress), but this is not alto- 
gether an unwelcome characteristic since it ensures 
that precision increases as ultimate balance is 
. This does not affect the legitimacy of 
considering K to be constant in equation (1), pro- 
vided we agree to consider its equivalent instan- 
taneous value for any particular calculation. 
Another factor which is worthy of consideration is 
the elastic modulus of the spring material. Almost 
invariably the damping capacity of a metal increases 
with stress, and it is therefore desirable to arrange 
that the maximum stress in the spring is as small 
as possible. Other things being equal, a metal with 
a low modulus is preferable, for at a given amplitude 
of vibration it will be only lightly stressed. This 
question, however, involves a consideration of 
frequency and while it is felt that metals such as 
bronze, Duralumin, etc., have advantages over 
hardened steel, no experimental confirmation of this 
view is at present available. 
(To be continued.) 
* See bibliography to “ The Damping Capacity of Engi- 


neering Materials,” by Hatfield, Stanfield and Rotherham. 
N.E.C..Inst. Engrs. & Shipblare., vol. 58 (1942). 








without recourse to some preliminary experimental 
a 


arranging 
damping of the 
machine to its natural frequency. The overall 
damping is due to a variety of causes, such as 
(a) air resistance, (6) damping of pivots and sup- 
ports,,(c) damping of rotor bearings, (d) internal 
hysteresis of the elastic element, (e) energy loss in 
foundation. Maximum sensitivity depends on 
reducing these to a minimum, Damping (a) is 





Plastics for Electrical and Radio Engineers. By w.) 
TUCKER and R. 8. Roperts. The Technical ‘ 
Limited, Gloucester-road, Kingston Hill, Surrey 
(Price 12s. net.) ‘ 

Piastic substances, broadly considered, are inher. 

ently good electrical insulators, and it is predonj. 

nantly to this property that they owe their wig, 
and extending range of engineering application, 

They exhibit, nevertheless, considerable variati 


of insulating and other electrical properties, com. 
bined with an even greater diversity of mec 

thermal and less important physical ‘qualities 
Although recent developments in the synthesis of 
plastics to meet specific requirements or combing. 
tions of properties are yielding encouraging, jf 
limited, results, it remains a formidable problem 
to select from the bewildering array of plastics now 
available the one material which offers the optimum 
compromise when regard is paid to such differing 
and often conflicting factors as cost and availability 
of raw materials, manufacturing processes, consis. 
tently adequate physical performance, permanence 
of behaviour under extremes of service and climatic 


The main object in designing the elastic suspension 
of the machine is the choice of a material of low 
damping characteristics. This involves a considera- 
tion of the damping capacity of metals, but, in spite 
of the immense amount of work which has been 
done on this subject,* knowledge in this sphere is 
It is generally assumed that 
the quantity “ is @ constant for a given material 
under a given stress, but experiments carried out 
by the author with a Duralumin rod used as a spring 
on a balancing machine do not confirm this assump- 
tion. This indicates the difficulty of designing 
the elastic element from published data. The 
damping capacity is so dependent on the metal, its 
composition and treatment, that any estimate of 
to considerable error. 
The main value of published data is in showing 


Duralumin and hardened steels, have low damping 
capacities, while ductile metals, cast metals and 


ure is therefore to 


conditions, light weight, and esthetic appeal. 

This problem has been kept prominently in 
mind by Mr. Tucker and Mr. Roberts in the com. 
pilation of this book, and the dependence of 
electrical resistivity upon composition and molecular 
structure is the main theme of their introductory 
account of the chemistry of plastic and insulating 
substances. They proceed to a comprehensive 
survey of plastic materials with special reference 
to physical properties and the effects thereon of 
both the plastic and filler constituents. The data, 
presented in tabular form for ease of comparison, 
have been complied with informed judgment and 
their value is enhanced by critical discussion of the 
relative merits of individual, or groups of, substances 
for typical electrical purposes. The diversity of 
single and combined rties demanded for 
applications in established electrical engineering, 
as well as on the somewhat less certain frontiers 
of electronics, justifies an instructive account 
of the terms used to define the properties of an insu- 
lator and of the methods, many now standardised, 
whereby those properties are assessed and tested. 
This aspect of the subject is manifestly important 
to the designer and user of experimental apparatus, 
and the authors’ treatment appropriately embraces 
secondary factors, such as temperature and water 
absorption, which influence electrical properties. 
As regards the practical considerations under- 
lying the choice of material in relation to functions 
and conditions of service, the authors display both 
a wide knowledge of the requirements of electronic 
equipment and a confidence in appraising the 
merits of alternative types of plastic components, 
that come from personal experience in testing and 
using them. They emphasise, very properly, the 
influence on plastic insulators of electrical frequency 
and of the quality of the material, the latter being 
deemed of sufficient importance to warrant a review 
of moulding and manufacturing processes, including 
some discussion of methods of machining to minimise 
electrical defects in the finished product. Among 
the points brought out are the value of designing 
plastic insulators so that they can be satisfactorily 
moulded or otherwise produced, and of realising 
the possibilities, as well as the limitations, of plastic 
insulation in the form of coatings, impregnating 
compounds and coverings for wire conductors. The 
authors’ constructive approach to the most exten- 
sive use of the most suitable materials implies more 
knowledge throughout the electrical and plastic 
industries than has invariably been evident hitherto, 
and their book should encourage, with beneficial 
results, further co-operation between the makers 
and users of plastic insulation. 





FouNnDRY EquiIpMENT.—A brochure recently issued by 
Messrs. August’s, Limited, Halifax, and dealing with the 
mechanisation of the foundry, contains a large number 
of diagrams of foundry layouts, with photographs show- 
ing the adaptation of conveyor plant to widely-varying 
types of foundry, and: foundry processes. The brochure 
also describes plant for sand-mixing, core and mould 
drying, and sand cooling. 
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METHODS OF MECHANICAL 


ANALYSIS OF PORTLAND 
CEMENTS. 


By Dr. H. E. Ross, M.Sc.(Eng.), 
A.M. Inst.C.E. 


(Concluded from page 459.) 


Ir is shown in the appendix that the following 
relationship holds between I, and I, (the intensity 
of incident and emergent beams, respectively), the 
length of light path /, the concentration n of the 

r C, and the number n of particles of size d 
per gramme of powder : 
loge be _ Ka na. 
I, qd, 
where K is a factor of proportionality. 
d 

It is evident that =m d* is the shadow area 
of all the particles in the beam which are limited 
by sizes d, and d,, when projected on to a plane 
perpendicular to the beam. 

For the determination of specific surface only, the 
suspension may be kept in turbulent motion by 
means of a paddle and in this case every particle 
presents all faces, in turn, to the beam, for which 


Fig.5. 5 





(3) 
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with maximum projected area in a horizontal plane. 
Thus, for analysis of flaky particles, Klein’s' appa- 
ratus will not give results which correlate with 
observed ‘data obtained on a horizontal beam 
apparatus. This apparatus also appears to be 
defective in that the suspension is not kept in 
turbulent motion, so that a factor depending on 
particle shape must be introduced in place of the 
coefficient } in equation (4), thus introducing an 
unnecessary complication. 

In order to discuss the possible errors in this 
method it is perhaps advisable to consider the 
assumptions upon which the equation of light trans- 
mission (3) is based. The first is that the particles 
completely absorb all the light energy falling 
thereon, no energy reaching the photo-cell due to 
reflection or refraction. Many minerals are semi- 
transparent, in which case the particles will act as 
lenses, provided that the refractive indices of the 
powder and suspension fluids differ. For such a 
case, Walton* has shown that the particles behave 
as though completely opaque, if the photo-cell 
subtends a very small angle at the particle. If the 
refractive indices do not differ, such particles behave 
as though transparent and the law fails completely. 
In respect of the angle subtended by the photo- 
sensitive surface, apparatus described by several 
writers appears to be defective. The second con- 





“square law” held for all sizes the curve would 
be a horizontal line, so that it is evident that further 
work on this variable is essential. 

The calibration of the apparatus, by use of 
samples the size-characteristics of which have been 
determined by other methods, has been adopted by 
several workers to eliminate these errors ; but the 
method is laborious and open to the objection that 
deviations in the physical properties between the 
test and calibrating samples may introduce unsus- 
pected errors. It is the belief of the writer that this 
type of apparatus, when further developed, will be 
the most perfect devised, since all the measurements 
involved may be made with high accuracy while 
flocculation is practically non-existent, owing to the 
low concentrations which may be used successfully, 
and the suspension is undisturbed during sampling. 

Recent research has shown that the specific sur- 
face of a powder may be estimated from measure- 
ment of the resistance to flow of a suitable fluid 
through a compacted bed of the powder. The 
mathematical basis of the method is an equation of 
flow of a fluid through a granular bed developed 
by Kozeny.* The validity of the equation has been 
considerably debated but an extensive research by 
Carmant has demonstrated its general application, 
while Lea and Nurse{ have applied the method to 
the analysis of cement. Later Rigden§ devised a 
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(e728) Particle Size...Microns 
the condition in equation (3) may be modified to 
log, - =}CIS8 (4) 
1 


where S is the specific surface of the sample. Since 
C and e are known, S may be determined from a 
single reading of I,, I, being determined with the 
glass cell filled with suspension fluid without 
included powder. 

For the estimation of size-frequency by the 
opacity method, the suspension is allowed to settle 


I 
freely and the value of I,, and hence i. is deter- 


mined at various time intervals. By the use of 
Stokes’s Law (equation 2), the diameter corre- 
sponding to each time interval is calculated and a 


curve, log, ri plotted against the corresponding 
1 
value of Stokes’s diameter is drawn, as in Fig. 5, 
herewith.. (The curve shown is general for all 
particle sizes, so no limits need be given.) If 
now ordinates at intervals of one unit of dia- 
meter are drawn to cut the curve at a, b, etc., 
and horizontals drawn through these points, then 
distance a’ b’ is proportional to the projected area 
of the material having a size range of one unit and 
& mean size d, so the shaded area is proportional to 


a 
d, z, ndi, the volume (and so the weight) of the 
Sample falling in this range. 
da d 
proportional to £4. d° + zy, we +... + 


Now area Ocd is 


ie ‘ . d, 
a,_,” @, that is, proportional to <4," d* = the 


weight of the whole sample ; so a curve in which 
the areas of strips such as a b b’ a’, expressed asa 
fraction of the whole area O a 6 c d, is plotted against 
the mean size d,, is a size on weight basis 
curve. The actual weight is not required. 

It is fairly well known that a particle of irregular 
shape moving with streamline flow in a fluid assumes 
an orientation such that maximum energy is dissi- 
pated in friction, so that a flaky particle will fall 


oO d= o 
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dition, that the suspension be so dilute that no two 
particles fall on the same line parallel to the direction 
of the beam, is fulfilled by any normal concentration 
used in these apparatus, but a simple check rule 
established by the writer} is that the concentration is 


not excessive if Z > 0-3. The third assumption, 


0 

and the one conferning which the greatest dis- 
agreement exists, is that the energy absorbed by a 
particle is proportional to the projected area. 
Richardson{ has suggested that the “‘ square law ” 
breaks down for sizes below 10 microns and the 
present writer’s$ experiments support this limit. 

The researches of Traxler and Baum] indicate a 
gradual change over a considerable size range, 
while Walton|| considers the change to occur at a 
size below the range covered in powder size analysis 
—say, below 1-0 micron. The curves, Fig. 6, here- 
with, show the variations of opacity factor K with 
particle size, as determined by various workers. 
(The scale for K varies for each curve.) If the 


* Proc. I. Mech. E., vol. 140, page 335 (1938). 

t Loc. cit. 

t Jl. Agric. Sc., vol. 24, page 457 (1934). 

§ Loc. cit. 

4 Proc. Amer. Soc. for Testing Materials, vol. 35, Pt. 2, 
page 457 (1935). 

l) Proc. I. Mech. E., vol. 140, page 335 (1938). 
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self-contained apparatus and has shown that this 
gives results comparable with the theoretically more 
exact, but practically more inconvenient, apparatus 
of Carman and of Lea and Nurse. 

Essentially the apparatus consists of a tube into 
which a bed of the powder under test may be packed 
according to a carefully controlled technique. The 
fluid is admitted to the apparatus through a mono- 
stat and the volume passing through the bed under 
a definite pressure gradient is determined by suitable 
gauges. By use of the Kozeny-Carman equation 


ple wf Puig he 
Oa emp ae 


where i = the head of fluid lost per unit depth of 
bed and u = the apparent rate of fluid flow in the 
bed tube = the volume per unit of time — the area 
of open tube, the specific surface is estimated, 
provided that the porosity « of the bed is known. 
The porosity may be determined from the dimen- 
sions of the bed and the weight and density of the 
powder therein, so the equation may be solved. 

The equation above is subject to the uncertainty 
associated with all problems of flow through porous 
beds, the most important of these being in the 
relationship existing between the resistance to flow 
and the porosity of the bed, and between the resist- 
ance to flow and the Reynolds’ Number defining 
the flow. The resistance-porosity relationship de- 
rived from consideration of the flow through a bed 
of spheres seems rather artificial, but the expression 
agrees well with the results of experiments by 
Carman on fine material and by the present writer|| 
on material of large size and irregular shape, over 
the range of voidage encountered in powder analysis. 

The numerical coefficient, 5-0, in equation (5) 





* Uber Grund bewegung Wasserkraft und Wasser- 
wirtschaft, vol. 22, page 67 (1927). 

t Trans. Inst. Chem. Eng., vol. 15, page 150 (1937). 

t Jl. Soc. Chem. Ind., vol. 63, pages 146 and 227 (1939). 

§ Ibid., vol. 62, page 1 (1938). 








|| Univ. of Manchester, Ph.D. thesis, 1943. 
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has been established for fine powders by Carman* 
while the present writer,} working with very much 
larger material (0-6 mm < d< 7:0 mm.), finds 
that the resistance coefficient for a bed of granular 
materials tends, with decreasing values of Reynolds’ 
Number, to such a value that the flow 

reduces to the Kozeny-Carman with a 
numerical coefficient of almost identical value—an 
interesting verification. 

The explanation of the method appears to be in 
the fact that, for streamline flow, the energy lost is 
dissipated in overcoming viscous forces. These 
forces are to the surface area of the bed 
siaterlal end to the ¥loclty gyadient, both of which 
vary inversely with the particle size so, for a given 
bed, the flow resistance is proportional to the square 
of the specific surface of the bed material. It would 
appear that the permeability method of specific 
surface determination is, at present, the most 
oduashae detntns"aietind lanven. 

Sedimentation methods of size determination 
require the of a sample of the powder 
in a suitable liquid. For gravimetric sampling, 
the condition of suitability is that the fluid shall not 
react chemically with the sample and shall not hasten 
flocculation; but analysis by opacity methods 
requires a further condition—that the refractive 
index shall differ from that of the sample by a reason- 
able amount. Ethyl, butyl and methyl alcohol, 
kerosene and castor oil have been used successfully 
for the dispersion of cement for analysis by mecha- 
nical sampling ; but it is probable that these fluids 
are not ideal when opacity methods are used, since 
little is known of the refractive index of the con- 
stituents of cement. Possibly, therefore, differen- 
tial estimation occurs. 

To sum up, it may be stated that the sieving 
test, although quickly carried out, is insufficient 
for the complete quality-control of cements, although 
the residue remaining on a sieve is an indication of 
the t of the grinding process and so 
of the quality of the product. Further research 
into the use of a number of sieves might lead to a 
more rigid control, though possibly the method 
might be usefully superseded by a more modern one. 

The microscopic count is not suitable for the 
routine analysis of cement, being tedious, slow and 
inaccurate. Opacity methods of analysis appear | vy, 
to offer the possibility of high accuracy, as well as 
the differential of mixed powders, but 
considerable research into the sources of error in 
this method is needed. Sedimentation methods 
generally are under the disadvantage of requiring 
considerable time, so are not very suitable for routine 
tests. The permeability method appears to be the 
snshthsehaageitent pation aagh-a6s. demiehemeenidel 
surface determination is required, 
and it would appear that this method is worthy of 
further investigation with a view to adoption as a 
means of performance of commercial acceptance 
tests for cements. 

Appendiz.—In. Fig. 7, on page 483, the light 
intensity = I units of energy per unit area of beam ; 
the light energy falling on the element = 1A; and 
the light energs leaving the element == A (L-+- 81); 
but the light transmitted through the element 
= 1(A — Projected area of particles in the beam) = 


@ 
I (A—K =,’ N@, where N=number of 


particles of given size in beam and K = a factor 
depending, on the. shape and crientation..of the 


particles. Hence A(I+81I)=—1T(A— KEY 
Nd) = I(A—KCA.31, iy nd) since N= 
nC.A.81; tease te s1zytn at 

peer: nafs 

gs t= — KUTT Ra, anid 

loge * = K CIES nat, 


which is equation (3) of the paper. 





* Trans. Inst. Chem. Eng., vol, 15, page 150 (1937). 


SEISMIC SEA WAVES. 
By D. Lavenarne Trornton, M.Inst.C.E. 


MaTTErRs the recent “tidal wave” 
in the north-east Pacific are not without interest 
for engineers whose work includes the construction 
and maintenance of harbours, breakwaters and 
structures near coasts subject to disturbance of 
this kind. It is, however, worth noting here that 
the term “‘ tidal wave” is a misnomer, as such waves 
have nothing to do with the tides. They may arise 
from earthquakes occurring near the coast, or sub- 
marine landslides, or submarine volcanic action or 
strong storms. Therefore, “seismic sea wave ” is, 
perhaps, the most appropriate term to apply to 
them; the Japanese word tsunami is frequently 
used and the Italian maremoto sometimes used for 
the same purpose. 

In the case of the seismic sea wave of April 1, 
it is reported that the United States Coast and 
Geodetic Survey estimated the epicentre of the earth- 
quake at 164 deg. W., 534 deg. N., or in about 
9,000 ft. of water at the northern end of the 
Trough, in the deepest known part of which a 
depth exceeding 24,000 ft. has been recorded. It is 
also known that waves from this source been 
observed at distant coast stations, on the of 
the Alaskan Gulf, the State of Washington, Oregon, 
California, the island of Juan Fernandez, and as far 
south in Chile as Reloncavi Bay, at the head of 
which stands Puerto Montt, more than 9,000 miles 


iu 


te 


will suffice for remarking that the waves probabl 
traversed some of the troughs, or deeps, which 
constitute the most important characteristic of the 
ion of the Pacific basin. In the 
enclosed by the two banks rac thea Ba prc an 
and Chile, between 60 miles and 250 miles from the 


shore, for , there are four troughs : the first, 


Iquique; the third, 20,500 ft. deep, is the Atacama 
Pit, off Taltal; the fourth, 18,600 ft. deep, off 

Valparaiso. 

The direct cause of these waves is still a matter 
for investigation, but there is no doubt whatever 
that they sometimes follow strong earthquakes that 
occur near the coast. The earthquake may be the 
result of vertical displacement of the ocean floor 
due to faulting or submarine landslides. The 
existing data are not sufficiently numerous for 
establishing any relationship between seismic sea 
waves and permanent changes of level of the floor, 
for which we require much more evidence based on 
soundings taken before and after submarine dis- 
turbances. In this regard the Pacific basin is of 
great interest to geophysicists, for, in addition to the 
above-mentioned deeps, it contains a number of 
others near the coasts of Japan, the Philippine 
Islands and the Tonga Islands, and all of these 
geosynclines are open and in general show strongly 
negative gravity anomalies. Visible displacements 
may, of course, differ in important particulars from 
those of submarine earthquakes, in which the 
weight of the overlying water must influence to 
some extent the movement on each side of the fault 
or landslide. The earthquake of June 16, 1819, 
‘was accompanied by considerable subsidence on the 
1} western border of the Rann of Cutch, India, on the. 
boundary of a vast desiecated plain which could 
hardly be regarded as representative of an ocean 
floor. Here, 2,000 square miles of land were 
suddenly depressed by amounts that varied from 
12 ft. to 15 ft., and thus converted into an inland 
sea. Simultaneously, another tract of land, about 
600 square miles in area, was elevated and formed 
into the mound known as Allah Bund. 


With vertical di one side of the fault 


water rushes into the depression brought about in 
this way. Thus the water is elevated on one side 
of the fault and depressed on the other, and waves | at 
of corresponding magnitude are initiated on the 





displacement, 
moves upwards and the other downwards, and |i 


side and the depression on the other. This ma may 
why the, first movement of the sea, at » 
ion is sometimes @ recession and some. 
times an advance, but variation of depth and of 
surface of the ocean-floor between the origin of the 
wave and the station also may contribute to this 


As regards the velocity of propagation of the 
arising from the recent disturbance at the 
end of the Aleutian Trough, it may be 
remarked that almost the whole of the north-east 
Pacific basin.is more than 13,000 ft. deep ; also, the 
theoretical velocity of propagation of the waves ig 
/@h, where g is gravitational acceleration, and h the 
depth of water, expressed in consistent units. This 
— a velocity of propagation of 440 miles an hour 
a depth of 13,000 ft., and one of 550 miles an 
of 20,000 ft., ing to the 
Atacama Pit. It has been 
certain places the waves attained 
a speed of 600 miles an hour, which would require 
a depth of 24,000 ft., or equivalent to the deeper 
part of the Aleutian Trough. At distance from 
the origin of such waves, the wavelength is often 
measured. in hundreds of miles, while the ampli- 
tude, which decreases with increase of distance 
the —e. is measured in feet. These dimen- 
to do with the recording of these 
Seeiaiels ofan em te aleke and also 
the infrequency with which the waves are noticed 
by ships at sea. 

If the path by which the wave travels from the 
origin to a given coast station be known, the velocity 
propagation can be estimated. In view of the 
complicated distribution of depth and the possible 
variation of surface on the floor of the ocean, it is 
clear that the actual path may differ appreciably 
from the relevant great circle of the earth. Strictly 
speaking, the mean velocity of propagation should 
be deduced from the relation between the distance 
8 and the time ¢ given by the expression 
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Sain | ds 
Voh’ 
- | where ds is an element of distance along the path, 
and A the mean depth of water for that element. 
On arrival ah gh paaipenring, snes: She, siinet of 


e 
ue 


will depend ,. the distance from the 
the topography. In the case of a sub- 
Dntetieniiesah ome ter teeta 0 ones 
progressive and of long-wave 
accordance with Green’s law 
will be ional to 
h represent, in turn, the width 
water. This means that the 
cing wave will vary inversely 
of the width and inversely as 
the depth ; as the wave advances 
of usual ions, the front will steepen 
height increase until the front finally breaks. 
destructive waves may be expected in a V- 
bay or inlet having a wide entrance and a 
that diminishes as the head of the bay is 
even on an open coast where the 
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Chi, astival bt disdass baive andi tuléte,’the jitbgres- 
sive waves cause the water there to execute undula- 


which, if properly excited, may last for several 

after the ing agency has ceased to 
. The undulations are of short period, within 
the range of 20 minutes and 40 minutes for many 
bays, and they may be either longitudinal or lateral 
oe Se asap, A Pg Although the 


most easily net te in ai characterised by a node 
7 ame @ loop at the aaseeicda the 
simple cate of @ rectangular bay of length D and 








t Proc. I. Mech, E., vol. 153, page 141, (1945). 
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node of oscillation will be Ven ay the expression 


At 
i{ the effect of the entrance, or open end, be i 
actual bay, however, the width and depth 
yually decrease with increase of distance from the 
, and the effect of this on the period is the 
‘of that of the open end. If this cancellation 

Toots ts taly complete, then the above expres- 
don for 7 will approximately represent the period 
of the most easily excited mode for the actual bay. 
This seems to be the simplest explanation of the 
fact that for certain bays and inlets the period of 
the most likely mode of oscillation is given by the 
above expression for 7'. As with most useful rules, 
however, this a ion ceases to apply under 
certain conditions; the bay must not be too large 
and the cross-section must not be suddenly reduced 
as the head is approached. 

Material for the study of the subject is to be found 
in reports on seismic sea waves, such as, for example, 
the report on “The Eruption of Krakatoa and 
Subsequent Phenomena,” published by the Royal 
Society in 1888; the eruption of Krakatoa, in 
Sunda Strait, occurred on August 27, 1883. Accord- 
ing to the report, the mass of the volcano 
was estimated to be at least 200,000 million cub. ft. ; 
2 Sle et eee suddenly into 
the water would, alone, furnish 
sufficient liquid to ices ins cf toe ate a 
circumference, 20 ft. high and 350 ft. wide. The 
actual wave was estimated to be 50 ft. high on the 
neighbouring shores of Sunda Strait, and the undula- 
tions produced by it were recorded at coast stations 
on the five continents. Perusal of the records 
shows that the waves were, in general, of two types ; 
a wave propagated directly from the volcano, and 
stationary oscillation of distant bays and inlets. 
The data ae ae Seo 
number For the records for 
Nepeetiin il and V) , distant 
1,805 miles, 1,863 miles and 1,909 miles, nespectively, | a! 
from Krakatoa, enable the progress of the wave to 
be traced as it advanced up the Bay of Bengal, 
since the tide gauges at these stations were situated 


on the coast. There is also the record for 
Port , Andaman Islands, 1,480 miles from 
Krakatoa. 


With a bay or strait of complicated shape it is 
frequently very difficult, and sometimes impractic- 
able, to caleulate from such 
‘tony WAM inode of onclllation comemead to the 
observed periods, for the following reasons. The 
incident wave is probably complex, cansisting of 
number of components having different periods and 
am) Also, several nodal lines are possible, 
and the length and depth of the bay will , 
vary according to the choice of nodal lines, the 
period of oscillation proper to the bay therefore 
varying within a certain range of values. Further, 
the bay may cacillate in a state of resonance with 
any one component of the incident wave. On this 
account, the information given by tide-gauge records 
must be combined with that obtained from experi- 
ments with a model of the bay. This may be 
illustrated by reference to San Francisco Bay. The 
Krakatoa record for the Bay shows conspicuous 
periods of about 24 minutes, 34 minntes, and | ® 
47 minutes, over an interval of three days; and the 
record for the earthquake which occurred on 
August 15, 1863, between Arica and Iquique, showed 
additional periods for the Bay, the longest being 
116 minutes. On combining these results with those 
of tests on a model of the Bay the following series of 
periods are obtained: 17 minutes to 19 minuets, 
24 minutes to 27 minutes, 34 minutes to 41 minutes, 
47 minutes, and 116 minutes. These periods 
obviously to different possible modes of 
oscillation of the Bay; 116 minutes probably 
corresponds to the fundamental mode, and the 
range of 34 minutes to 41 minutes to the lateral 
oscillation, between Sausalito and West Berkeley. 
The subject clearly touches two fields of activity, 
geophysics and engi , in which the aims are 
different but not independent, since results in one 
field may throw light on problems in the other. 
From the standpoint of the geophysicist, such waves 
may be the result of several causes, of which an 
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| soatlieniiinsens nl es alente tan Oi bieentath 
there is to know about the nature of the 

itself as a physical phenomenon, and thus to acquire 
information about the interior of the earth which is 


gnored. | obtainable in no other way. From the standpoint 


of the engineer, the most important factors are the 
probable occurrence of a destructive seismic sea 
wave in a given locality, the effect of such waves 
on structures, and their design to withstand the 
resulting stresses. In this i interest | most 
attaches to harbours, breakwaters, and other struc- 
tures which modern civilisation often requires 
near the coast, as, for example, roads, bridges and 
railways. For engineers, architects and others, 
then, the problem is prevention of disaster due to 
moderately severe waves and reduction of damage 
due to great ones, and also the scheduling of regions 
according to the frequency of occurrence and height 
of waves likely to occur, so as to minimise damage 
to industrial property and agricultural land. 





SCIENCE AND THE STEEL 
INDUSTRY.* 


By Ds. C. H. Descu, F.R.S. 
(Concluded from page 477.) 

METALLURGY is not a fundamental science. Insofar 
as it is a science at all, it consists in the study of physics 
and chemistry as applied to the special class of metallic 
substances. It existed as an art thousands of years 
before it was furnished with a scientific basis, and in 
some branches the skill of the be ee manual 
worker still counts for much. But the days when fuel 
economy and speed of production were not vital have 


and scientific knowledge becomes more and —_ 


passed, 

more essential to ction. We increasingly make 

use of refined methods of control, often ing on 
the 


physical phenomena anknown at the beginning 
a cells, valve amplifiers, cathode-ray 


oscillographs, appliances for 
= sar waves, gpoctrographs for for both eee ay and 
Tay 


bsorption spectra, magnetic permeameters, 
tus for inspection and for crystal analysis, are 
alt tte ‘Salling Sijecks in seumy viedl works. It will 
not be long before the electron 


ears rendered invaluable service. The trained metal- 
Teedesh meted be acquainted with a wide 
ysical methods 


of measurement. Nor must the 


Saaieel rade be forgotten, although of late it has tended 


to be overshadowed by the sensational advance of 


records | modern physics. We are devoting more attention to 
the physical chemistry of the reactions between molten 
metal and slag, to accurate analytical methods for the 
estimation of alloy elements and impurities, and to the 
effects of different atmospheres on metals in the course 
of heat-treatment. The constitution ef alloys has 
become increasingly the province of the physicist, but 
as a chemist I would urge that the chemical aspect 
should not be overlooked and that a point of view 
derived from a previous training in chemistry, even in 
chemistry, may not be without value. 

Fer chic conse weahd: Gupuncate any ottndags tb 
f a metallurgist. 


should be: free to seeralf, as they have hitherto done, 
from students in allied fields of study such as physics, 
chemistry, and engineering ; such recruitment should 
be made in the confidence that the knowledge and men- 
tal attitude acquired in those fields will @ fresh 
h to the problems 
ustries. Metallurgy is particularly suited to be a 
post-graduate subject, and the heads of metallurgical 
epee Bee Ty eR ETI at | 
sure, agree that the presence of a few such 
individual recruits from other sciences, engaged in 
senior studies and research, vides a stimulus re 
encouragement to students following a more orthodox 
metallurgical training. 

I would add a note on the advantages of mobility in 
the course of scientific study. From medieval times 
onwards a period of foreign study was included in the 
education of scholars who had a real love of learning, 
and the tradition, which had never died out, became 
more general in the second half of the Nineteenth Cen- 
tury. Students of my own time who chose chemistry 
as a profession—and the same was true in other sciences 
—strove to spend a year or more in some Continental 
university, most often German. Working in a foreign 
laboratory under some celebrated professor, learning 





* Presidential address delivered before the Iron and 
Steel Institute in London on Wednesday, May 1, 1946. 





Abridged. 


ting and receiving | ; 


microscope takes ite 
place beside the optical microscope which has for 80 


y the metal |i 
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his technique, listening to lectures and writing one’s 
notes in a new >, having perhaps the 


tunity of visiting i plants, enjoying 

of student life among companions as poor as oneself, 
all these were ex of real value, and I feel that 
it is a misfortune that so few of the students of to-day 


enjoy those Mg ra Tye 
The war of 1914-18 not my, 4 broke the tradition of 


semesters spent in Germany, but largely pee pear de: “1 
habit of study abroad. Costs have risen, and probab 

most students wishing to work in a foreign ema sil 
will need some 7 Ase pa schol ips. France, Sweden, 
and perhaps Hol may attract some of our post- 
uate students, but no doubt many will wish to 
cross the Atlantic and gain knowledge and inspiration 
in one or more of the finely equipped institutions in the 
United States. That involves much higher costs than 
the poor travelling scholar of the Nineteenth Century 
had to face, and the scholarships will for this reason 
have to be co ly more generous. It is 
therefore most news that the munificent 
scheme of the Mond Nickel Company for Fellowships 
contemplates that at any rate a large proportion af 
them should be awarded for foreign travel, leaving the 
recipient a very free choice of the course of study in 
laboratories or works to be and the places to 
be visited. Such an elastic scheme may have most 
valuable results. 

Not all senior students, however, will wish to go 
abroad. There is much to be said for a period of post- 
graduate work in an institution other than the univer- 
sity in which the first degree was taken. When the 
degree of Doctor of Philosophy was instituted during 
the first World War its object was to attract to this 
country overseas students who would formerly have 
gone to Germany. I do not think that its authors 
originally contemplated the award of the to our 

own students, but it soon became evident that they 
souhhtens boensinie’, an it ia mie tha eeneh ant se 
iod of post-graduate study, resulting in the award 
of the title of Doctor without having to reach the much 
higher standard of the D.Sc. That the degree is so 
commonly taken as the result of continuing to work in 
the same laboratory as that in which the first degree 
was taken and under the same supervisors is to be 
tted. The practice leads to an excessive mental 
and consequent narrowness of outlook. I 

should like to see the regulations altered so that the 
Ph.D. degree should not, or should only in very special 
circumstances, be taken in the university or college in 

which the student first graduated. 

No doubt professors will part very reluctantly with 

their best students, but if their reputation as teachers 
f research be i 


° 


g 


for a student wishing to 
research work and to obtain a Ph.D. degree 
to spend his whole time in a university laboratory. 
Arrangements will certainly be made by which he can 
work in a national , in an establishment 
under a research association, or even in an industrial 
coceamiedtenpadagnanmensammataes tem 
as qualified to act as supervisor. Both 
the stadent and the jon in which he worked 
would benefit by such contacts. For the hi doc- 
torates, of course, such extramural work is already 
and is in fact usual. 

It is by no means necessary that every graduate 
seeking to qualify for industry should undertake 
research, although I believe that such a view is some- 
times held. The desire to call oneself Doctor leads 
many young men, I am sure, to undertake work in 
which they are not greatly interested but which a: 
safe to provide them in two years with matter 
thesis, when they De: aeta anche ‘enol and 
on a productive plant, gaining 
experience in the handling of machines and of men. 
We should not make a fetish of the doctorate. 

We have to see that existing knowledge is’ a 
as fully as possible to our methods of ponent and 
to meeting the continually increasing stringency of 
demands from users. Methods of testing, greatly im- 
proved in recent years, still call for further study if 
they are to yield data from which the user—I do not- 
mean the actual customer, but the engineer or tech- 
nician who has to plan the processes for manipulating 
the material—is to be able to make the best choice. 
In his desire to obtain the most suitable uct the 
user is apt to say, like Angelo in Measure for Measure, 
“ Let there be some more test made of my metal,” 
and it is important that acceptance tests be simple and 
at the same time as indicative as possible of the true 
properties of the metal. While determinations of 
electrical and magnetic properties give immediately the 
information required of them, mechanical tests are 
empirical and only partly or indirectly indicate the 
behaviour of the material in use. 

The question naturally arises: Can we make use of 
the deeper knowledge of the nature of metals and of the 
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constitution of metallic systems which we now possess 
to predict the ies of a given metal, or to devise 
new alloys to give a desired combination of properties ? 
I think that an affirmative answer can be given, 
although much remains to be done. It is stated that 
Ma and White made more than 50,000 experiments 
before arriving at the best composition and heat-treat- 
ment for the high-speed tool steel which created a 
sensation at the Paris Exhibition of 1900, when for the 
first time a heavy lathe was seen running with the tip 
of the cutting tool at red heat. The original Ja) 
(Mishima) steel for B39 gogrrs magnets was ov ently 
invented as the result of a very lengthy series of trials 
of alloys of varied composition, probably running into 
many thousands. Further in both classes of 
steels has been made with less expenditure of labour 
and material through being based on a more systematic 
knowledge of constitution. Although magnetic theory 
is still imperfect in comparison with that of other 
branches of physics, it has made such progress that the 
latest compositions and heat-treatments of permanent- 
magnet steels, including cooling in a strong magnetic 
fiel » Mave gived Jamie 6 Seen of the 
Japanese workers, without the long and laborious pro- 
cess of trial and error. Work at Caiicidgs and else- 
where has revealed the constitution of these complex 
steels and has provided useful guides to composition 
and heat-treatment. 

For a long time farther development of tool steels 
was on empirical lines, a little of first one element and 
then another being added, rather on the principles of a 
cookery book, until improved ies were obtai 
Now, largely owing to use of the method of isothermal 
transformation (that is, of heating to a high temperature 
and then cooling to some temperature which is main- 
tained constant for a sufficient time, the 
repeated on other specimens at different temperatures) 
it has been possible to analyse the separate effects of 
various alloying elements on the rate of bron 
on which hardening and ae depend. In 
course of the war it was discovered that we had allowed 
ourselves an extravagant luxury in the number of 
different compositions of alloy steels for ineeri 
use, and a dtastic revision by the Technical Adviso 
Committee (which again o so much to Dr. Ha‘ ) 
led to the number of specifications being reduced from 
3,000 to 83, with resultant great economy of material 
and also of the clerical and administrative work in- 
volved in the selection of steel for a specific and 
probably urgent use. 

We need, however, to have much more systematic 
knowledge of the ‘ific influence of alloying elements, 
and for this wo tnst start with-irah of the highest 
attainable purity. I have urged strongly that this 
should form an important part of ‘the work of the 
National Physical Laboratory, as the institution best 
equipped for handling pure alloys at high temperatures 
and investigating their properties over the widest 
range. When we examine the i of a given 
element in steel it is often found that the particular 

perty studied varies regularly, often linearly, with 
the quantity added, so long as the meta i 
constitution remains the same. However, even when 
the curve is linear, if extrapolated to reach pure iron 
it usually cuts the axis at a point different from that 
found when the purest iron, containing none of the 
element in question, is tested. This is still more 
evident when the cumulative effect of several alloyi 


elements is examined. The conclusion must be that 
the initial effect of small additions is out of all propor- 
tion greater than that of the same element in larger 
quantities. : 

This can only mean that the small addition is not 
distributed evenly throughout the mass of the metal 
but is concentrated in thin films, probably at the grain 
boundaries. In studying properties of this kind one is 
inevitably impressed by the importance in metals of 
the narrow region intervening between the lattices of 
two crystal grains. Brittleness, creep under constant 
load at high temperatures, corrosion under stress, 
ageing after cold-working, are all affected in a marked 
degree by the properties of this elusive intercrystalline 
i Its bulk is too small to be detected by X-rays 


and alt some of its important properties are on 
such a as to be recognisable under the hi 


powers of the microscope, it is not usually possible to 
a surface by mechanical means which will 
preserve such minute detail. Much may be expected 
of the new technique, developed by Jacquet, of produc- 
ing a perfect polish by electrolytic means without 
surface flow, and a combination of this method of 
preparation and the use of the electron microscope 
with its high resolving power may, in the next few 
years, — us most valuable information. This same 
que should help us greatly in the study of mecha- 

nical deformation, on which research is now exceedingly 


active. 

X-ray methods have furnished us with important 
fundamental information about metals. The sizes 
and tt of the atoms are known; from such 
information it is possible to deduce which elements 


-| probability curve. The bi 


process being | of the 


will take their place in the lattice of the solvent metal 
matter of moment in determining the properties 

alloy. X-ray methods also indicate the limits of solid 
solubility, fixed mainly by geometrical considerations, 
and the work of Preston and Guinier has shown how 


2 ol yds ee ee Re lh " 
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mietallic masses consisted of perfect. crystals, the 

problem of predicting their mechanical strength would 


not be difficult. However, they are not perfect. 
crystals have an internal mosaic structure, and it has 
been shown that the observed mechanical properties 
are governed by the presence of minute dislocations or 
flaws which can be displaced during a change of form. 
A knowledge of the lattice and of the electrical 
condition of the ic atoms therefore does not take 
us far towards predicting the cohesive ies of a 
metal in mass, and we have to be content with empirical 
results, but this is a field in which progress is being 
made in both experiment and theory. 

The main practical object of researches of this kind 
is the attainment of higher quality in the products of 
manufacture, due regard being paid to economy in 
production. If we keep a record of every con- 
signment of a.certain product of a works (such as rolled 
strip), the composition and manufacturing procedure 
being kept as constant as is practicable, on plotting 
the values of a specific property, such as tensile strength 
or ductility, a frequency curve is obtained, which with 
normal working should approximate to a Gaussian 
of the results will cluster 
about some mean value, but there will be some falli 
well below it and some well above. Good practice wi 
be indicated by the small amount of spread on each side 
maximum. The fact that some points lie,on the 
high side shows that with the materials and processes 
available it is possible to reach qualities superior to 
the general run of the product. 

The reasons for failure to reach the average can often 
be found without difficulty—some i ity in the 
working of a furnace, an accidental in a rolli 
mill, ete.—but the exceptionally high results are less 
easily explained and deserve intensive study. The 
aim of scientific control ina works is not only to narrow 
the afea of this probability curve, that is, to obtain a 
vay nae Lage ergy elpmcdhe she eqpendinngs as 
to higher values, t is, to i ve the average value 
of the property considered. That the curve of selling 
prices may not.correspond with that of metallurgical 
quality is a point of great interest to the cial 
manager but should not unduly discourage the efforts 
of the scientific staff. 

What the economic future of the industry at home and 
abroad will be it is impossible at this critical time to 

ict. es tgp nad there will be no room 
or inefficiency. the manufacture of iron and steel 
in this country, with the hi 
Sq ge egy of the raw materials, is 
to succeed, both the equipment and the direction of 
our works must be of first-class quality. No skill in 
finance can take the place of efficient technical direction, 
and we must look forward to trained metallurgists 
with the solid background of a good general education 
assuming an increasing share in the management of 
the great ings which will comprise the major 
part of the industry. It is for this reason that I have 





cost of coal and the 


ying | dwelt on the subject of education.. A very 


considerable 
number of new entrants to the metallurgical profession 
will be needed within the next few years, and that is 
why the Iron and Steel Institute, in collaboration with 
other bodies having similar interests, is taking an active 
part in improving educational facilities. 

The main function of the Institute, however, is 
that of collecting and making available knowledge 
of advances in the science and practice of iron and steel 
‘production by publishing original papers and abstracts 
of papers i elsewhere and by the provision of 
its excellent library and information services. The 
Institute has a record of seventy-seven years of valuable 
work, and in this first year of peace, albeit an uneasy 
one, we may look forward to an increased activity, 
worthy of the great industry with which it is associated 
and of those pioneers who laid, before that ind 
had become world-wide, the foundations upon whi 
it has been reared. There is no indication that the 
initiative and perseverance which these founders 
exhibited have departed, and we may hope that these 

ities will be no less manifest in the period of recon- 
struction which lies before us. ( 





NEwaLt Jig Borer.—aA fully-illustrated descriptive 
brochure dealing with the No. 1 Newall jig-boring 
machine has just been published by Messrs. E. H. Jones 
(Machine. Tools), Limited, Edgware-road, The Hyde, 
London, N.W.9. Apart from the information as to the 
construction and use of the machine conveyed in the 
brochure, it describes tests by the National Physical 





Laboratory of the stability of the roller gauges embodied 
in the measuring system of the machine. 
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VERTICAL KNEE-TYPE MILLING 
MACHINE. 


THE praia, fre Reser shows the 


ype illing Machines 
developed by Messrs, Alfred Herbert, Limited, (; 
igh- steel or carbide-tip,,; 
or negative rake, 
ity by the following dimension, 
working surface of table, 50 in. by 12} in. ; 
tudinal traverse, 30 in. ; transverse traverse, 12} in 
and vertical i i 


indle to th, 
face is 13} in. The spindle Geive a by a 3p 
at 1,430 r.p.m., transmission 

heat-treated steel gears having ground 
and running in oil, An oil pump and sight gla 
ar case. No friction clutches arp 

directly controlled from the 
switch gear. There are eight 

@ range from 54 r.p.m. to 704 


Hl 


teeth 
are fi 
used, 
front of the machine 
wit 


t 

















are made by rotating a pilot wheel 
A slow and 4 fast speed is 
available in any of the four positions of the indicating 
dial and the change from one to the other is made by a 
i All speeds are reversible by a 
switch on the right-hand side of the column. Starting 
and stopping of the motor and the coolant pump is 
effected by push-buttons, the “ stop ” button actuating 
a apo f relay which s the spindle instantly. 
The idle has a per .S.I. No. 729 nose and an 
adaptor is supplied. spindle head is balance! and 
is provided with fine adjustment for putting on the cut, 
while multiple dead ae nae fine adjustment can be 
used ; there is an effi clamp. 

The table is traversed by a non-rotating feed screw, 
which is always in tension and has a rotating phosphor- 
bronze nut with adjustment for wear; cutting thrust 
is taken on a ball bearing. There are eight reversible 
feeds to both table motions, the being from | in. 
to 16 in. per minute. The feed rate is selected by 
rotating a dial similar to that of the spindle, . 
oe Rat iy wegen: Fanaa apie edie the 
machine, levers moving in the same direction as 
the table. Automatic and dead stops control the travel 
in both directions. There is a quick longitudinal 

r traverse of 150 in. per minute driven by an 
t motor and engaged by a vertical lever as 
soon as the feed has been automa‘ . The 
wheel for hand traverse of the table is automatically 
eg 2 tar mae one quick-return motion is used. 
Rapid transverse traverse of the table is obtained by 
using the coarsest feed motiop. The above particulars 
refer to normal cutter work ; for negative-rake cutters 
a two-speed motor can be ese which develops 
6 a at the highest speed. 13-in, circular table 
can be supplied, if required. *: 





CaALENDAR.—We have received a monthly tear-off wall 
calendar from American Airlines, Incorporated, 10, 





East 42nd-street, New York City, 17, U.S.A. 
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MERCHANT SHIPBUILDING IN 
CANADA.* 


Ry Joun Rosson, B.Sc. 


to the workmen the necessary instructions and informa- 
tion. Men with any drawing office — oe at all 
were recruited and proved very adaptable, so that no 
axis EAEa pare yen weteered theonys nek oa 


“| made to j 








The original working . 
ivided by the first manufacturers 
more detailed working plans, and, as all the parts were 
jigs, the main contractors sub-contracted 

many of them to smaller firms, and so kept production 
ing... At one time the engine-builders were so far 
Shoot” the programme that Canada was able to 
“twenty. engines to 


3 


shipbuilding programme, Canada 


new source of supply must be found. The seriousness 
of the situation is attested by the fact that, in a number 
of ships, the quantity of chain that could be put on 
board had to be further reduced from the war-time 
requirement of 225 fathoms to 180 fathoms. 

A plant was set up in Vancouver to build “ electro- 
weld ” cables, the the same as that used 


ing out fifteen 
sets of chain per month, so that. on the “ Canadian ”- 
type ships the full pre-war quantity of 270 fathoms was 
artime Shipbuilding Limited all those 
items presenting ties and allocated them to the 
jous yards ing to their needs. This required 
the close co-operation of the shipyards, and the yards 
were required to send in schedules of dates 
well in advance. These schedules to extend at 
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United States. 
American Locomotive Works 9 | 





One large contributing factor to this was the ex engaged on other Canadian war and the 
of the plans of the 10,000-ton ships, received | large expansion of this industry involved similar 
from ‘ manpower problems to those confronting the shipyards. 
TABLE I. ENGINEs. 
: 10, roo | | 
nae | ne Tugs. | 3,800-Ton | “Be “o” 
(All (All | Coasters. Coasters. 
Types). Types). 
! f 
Limited eee 58 — _ = = es 
Port , Limited —_ j le 8 ax 5 ne 
Collingwood Shipyards, ee. ee est + 10 = [ao a 
a al Company, Limited 89 | = _ ~ 15 ~~ 
ane. Bis = 2 = < 
Dosdnioat Engineering Limited 197 ~ er aie NE 
United States. | 
General Maehinery Corporation a se 4 o- | — — ati ant 
TABLE II. Borers (Sup Sets). 
Sekai Sit Rae Ee. ; | 
| 10,000- | 
| Tonners | j j 
“North | 10,000 | 4 799. | 3,600 |. | «ge 
cciici — « Vietory.”"| Tonners. Tugs. | pe... Coasters. Coasters. 
; Cana- | ; | 
| alan | | | | | 
acs 7 a i mene wont pe ple 
Vancouver Irom Works, Limited ne 123 is ogres xo pa = 
John Ingiis Com Limited | 34 | | | 
ohn pan: ma an a _ — | —_ j — — | pote 
Port Shipbuild Company, Limited .. — EL, seu ea 4 ie Ae ee 3 
Collingwood Shipyards, Limited.” m + st vee S801] scabs ernricaiwg tek 
Quebec. | 
Canadian Vickers, Limited) fy 13 Bote hgegonidiy sig ieee daonrtd oe” Ri 
Dominion Bridge Company, Limited : rcivg@is tehit od 20 on tgp oie 6 Se ee 
: bint | ‘a | seiaed 
| | 








While the problems of shipyards and manpower were 
receiving attention, some system had to be worked out 
whereby the steel and other materials, the propelling 
machinery, engine-room and deck auxiliaries, and the 
other many and varied components required to make a 
completed ship, could be got to the yards at the time 
when they were required. Canada could not produce 
nearly enough steel to satisfy all the country’s war-time 
requirements and a number of the sections required in 
ship construction were not rolled at all in Canada. 

tly, a large proportion of the steel require- 

ments had to be obtained in the United States, 
and that in more or less rationed quantities, varying 
from month to month, so that the steel requirements 
had to be scheduled months ahead, and the allocation 
to the various yards of the steel rolled had to be done 
very carefully. During the four years of the ship- 
biting effort there were no major delays due to lack 
of steel, although on occasion steel in one yard has 
had to be transferred right across = per to = aed 
ard. Engineering works capable o ucing the 
pore ines and boilers already existed ah the begin- 
ning of the programme, and for a long while were able 
to manufacture at the desired rates, but in time it 
became to find additional capacity, and 
other firms were brought in. The distribution of 
engines and boilers among manufacturers is shown in 
Table I and Table II, respectively. 





* Paper réad before the Institution of Naval Archi- 
tects, in London, on Friday, April 12, 1946. Abridged. 


the components at the required time. Fortunately, 
the shipbuilding programme stayed simple long enough 
to get the various manufacturers on an established basis, 
so that, by the time the complications set in, due to 
special ships, the fundamental problems had been more 
or less solved. At the same time, the production of 
components has remained the vital problem. 

The geographical distribution of the shipyards and 
the components manufacturers’ plants has led to other 
problems. The t majority of these items are 
manufactured in the east, and for many of them at least 
three weeks after leaving the plant are expended before 
reaching the shipyard. Ifshipped “‘ express,” it required 
ten days; on some rare occasions items have actually 
been transported by air to avoid holding up a ship. 
For some items, one part would be made 3,000 miles 
from another part, and it speaks well for the stan- 
dardised methods used and the excellent co-operation 
between the firms concerned that this has in no way 
proved a hindrance. For one type of ship, the anchors 
were made in Winnipeg, ship 1,400 miles to Van- 
couver for proof-testing, then shipped back 3,000 miles 
to Quebec to be put on board a ship. In the beginning, 
the whole of the anchor chain was bought in the 
United States, and while some of it was forged chain 
and some was cast, the size was kept the same so 
as to allow of interchangeability. Later, supplies to 
Canada became difficult and it became evident that a 





More and more attention had to be paid to this side 
of the work; and soon it became the predominant 
function of Wartime Shipbuilding Limited to provide 


1 difficulties were by 

in the early days. Classification Society Rules 
ond Roe ree eee 
men, fundamen‘ were continually 
This was i Ser Cadet Nora hgh 
stages of earli ips ; for example, the integrity 
of was constantly in , 

ially from electricians. However, in all yards 


always in attendance, as acted also a8 owners’ 
representatives. A great deal of the credit for the 
rapid progress made in the art of ship building is due 
to those surveyors. 

In most of the yards labour-management production 
committees were set up, these being usually composed 
of the — on ag a A ——— manager and the 

rsonnel manager, ther with one representative 
aa each department elected by the men. These 
committees met at regular intervals, perhaps once 
every two weeks, and discussed production methods, 
working conditions, labour relations, employees’ sug- 
gestions, etc. (working hours, labour agreements and 
wage rates were outside the scope of these committees), 

many valuable results were obtained. The work- 
men were particularly encouraged to submit suggestions 
and ideas for speeding up production or for reducing 
costs, and, as they were not hampered by tradition, 
some very useful suggestions were received and acted 
upon, addition, many yards formed foremen’s 
clubs, the functions of which varied. For instance, in 
some yards the club took the form of a lunch-club where 
the foremen met every day, and at least once a week 
the time was devoted to the discussion of daily prob- 
lems and the intere of information. 

A serious problem was the high labour loss. In 
1944, 17 employees per 1,000 left each week, which 
meant that the entire personnel of any yard would be 
completely renewed once in 59 weeks. Absenteeism 
from various causes averaged about 10 per cent. of the 
payroll, and was fairly evenly spread over the whole of 
Canada, although it varied considerably in the indivi- 
dual yards; in 1944, the best record was one yard with 
5 per cent., and the worst was one yard with 15 per cent. 
Size of yard, location and climate appeared to bear little 
relation to a yard’s attendance record.. While the high- 
est absentee rate was shown by the smallest yard in the 
programme, the largest yard was also well above the 
general average. In one Quebec yard, the absentee rate 
was consistently 20 per cent. to 25 per cent. higher than 
in another yond immediately adjacent. Quebec’s severe 
winters do not affect attendance nearly as much as 
might be expected, except when work outside is impos- 
sible. Although the temperature is seldom above the 
ing point during December, January and February, 
and sub-zero temperatures are common, the average 
attendance during the winter months was approxi- 
mately the same as in the summer. The records show 
that ahout 30 per cent. to 40 per cent. of absenteeism is 
beyond the employee’s control, and that much of the 
remaining 60 per cent. to 70 per cent. occurs among a 
restricted group, representing from 15 per cent. to 
20 per cent. of the yard strength. 


(To be continued.) 
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MESSRS. THE INCANDESCENT HEAT COMPANY, LIMITED, 








Fie. 1. 


GAS CARBURISING PLANT. 


THE apparatus illustrated in Figs. 1 to 4 on this and 
the opposite page is an installation employing a modern 
system of carburising ferrous metal in a gaseous 
atmosphere, developed and recently applied successfully 
in practice by the Incandescent Heat Company, 
Limited, Cornwall-road, Smethwick, Birmingham. The 
carburising of steel is effected by heating it to a rela- 
tively high temperature, usually within the range of 
870 deg. to 980 deg. C., in contact with carbon-bearing 
materials, which may be gases, liquids, or solids. 
The oldest method, which has been extensively 
employed, is “ box-carburising,’” where the parts 
to be treated are packed in boxes with carbon-carrying 
material while, for parts requiring a relatively less 
depth of case, liquid carburising methods have been 
used to achieve the same end. Oarbon- ing gases 
have been used with outstanding success in the United 
States for many years, undoubtedly on account of 
the wide availability of supplies of natural gas, which 
is preferred for gas-carburising because of its relative 
purity and the high content of the rather sluggishly 
re-acting methane, which makes the gas easy to control. 
The system now to be described is a development 
from exhaustive research and practical experiment, 
and is based on the use of town gas for the manufacture 
of a diluent or carrier gas for a specially selected 
hydrocarbon carburising agent. 

The “ Endothermic’” gas plant, with its control panel 
beside it, in which the town gas is treated to remove 
undesirable elements, is illustrated in Fig. 1. A typical 
layout of a complete gas carburising plant is shown in 
Figs. 3 and 4, with the gas plant at the left and three 
furnace bases to its right, a mobile furnace placed in its 
working position being shown on the base next to the 
gas plant. The master control panel for the carburising 
process is seen at the right of this furnace. The 
interior of the furnace, showing the Spiro-ray heating 
tubes, is shown in Fig. 2. Some comments are here 
necessary in connection with the appearance of the 
three furnace bases in Figs. 3 and 4, since each is shown 
dealing with a distinct phase in the process. It should 
be noted that the furnace base immediately to the right 
of the gas plant accommodates the single mobile furnace 
employed in this particular layout, and inside a dome- 


——— 


GAS CARBURISING PLANT. 





be used to support the work to be carburised. At the 
stage of the cycle shown in Figs. 3 and 4, it can be 
assumed that the steel parts being treated would be in 
the course of being heated to carburising temperature, 
or carburised, on the first base ; the furnace shown in 
position on the first base has been transferred from the 
second base where a charge of work remains after car- 
burising for bright cooling in a protective atmosphere 
under the dome-shaped cover. The third furnace base 
at the extreme right of the illustration is seen with 





SMETHWICK. 


Fra. 2. 


of the 
orm con- 


—_—. These considerations affect the desi; 
plant, the operation of which involves a uni 
centration of hydrocarbon gas and an accurate control 
of temperature, the heat distribution, moreover, having 


to be uniform throughout the working space. The 
plant here described and embodying these requirements 
is for batch or semi-continuous working. Continuous 
furnaces require a slightly modified technique in the 
application and control of the carburising gas. The 
controlled gas carburising system is applicable to the 


both furnace and dome-shaped cover removed, per- | whole range of case depths covered by other methods ; 
mitting recharging. When using a dome-shaped cover, | the time required for heating and carburising is substan- 


the furnace may be transferred from one base to the 
next in line and the cooling phase takes place under a 
controlled atmosphere, but if it is desired to harden 
the work by direct quenching in oil or, as is most usual, 
in water direct from the furnace, an open-topped cover 
is provided and then the furnace lid only is removed in 
oder to gain access to the work carrier without losing 
temperature. The dimensions of the gas plant are 
invariable, although a modified layout can be arranged 
to suit site conditions, and the plant also has an econo- 
mic capacity range capable of dealing with one to six 
furnace bases at one time. The dimensions given for 
the furnaces apply to those having an approximate 
loading capacity of 600 lb.each. They are made in five 
standard sizes, the smallest of which, with a capacity of 
400 Ib., has a diameter of 4 ft. 3 in. and a height of 5 ft., 
while the largest, with a capacity of 1,750 lb., has a 
diameter of 4 ft. 9 in. and a height of 7 ft. 8 in. 

Before dealing with the gas plant in detail, a note on 
the general problem of gaseous carburising is indicated. 
Carbon monoxide is the chief carburising constituent of 
town gas, though such hydrocarbons as methane, 
ethane, propane and butane may be also classified as 
carburising agents. The hydrocarbons break down at 
carburising temperature to carbon and hydrogen, but 
they require careful handling. If they are undiluted, 
they liberate an excessive amount of carbon in the form 
of soot or coke on all exposed surfaces, while if they are 
highly diluted the rate of reaction with the steel parts 
under treatment is too slow to be commercially econo- 
mic. When the particular carburising agent has been 
selected, the first factor to be considered is an effective 
carrier gas, or diluent, for the hydrocarbon gas, the 





carrier gas having to be free from carbon dioxide and | may be of the order of 20 
shaped cover is a work carrier which would normally ' water vapour, both of which are active decarburising'2 per cent. hydrogen an 





tially reduced ; the high labour cost involved in packing 
and unpacking boxes is eliminated ; the material cost 
of compound or carburising salts is dispensed with and 
the maintenance charges for carburising boxes or cyanide 
pots are, of course, non-existent. The preheating and 
carburising phases are under strict control and a 
diffusion period can be provided if desired. 

In considering the gas plant seen in Fig. 1, and at the 
left of Figs. 3 and 4, it should be noted that town gas 
is burned to complete combustion in helically-wound 
radiant tubes inside the vertical retort indicated at 
(a) in Figs. 3 and 4, each element of these tubes being 
provided with a controlled air/gas mixing burner. A 
portion of the products of combustion is passed thro 
a cracker tube surrounded by the radiant tubes in the 
retort, but before doing so it is heated in the exchanger 
(6) after being cooled in the twin condensers (c) to 
reduce the amount of water vapour. Some water 
vapour still remains in the gas which has to be condi- 
tiqned for use, together with a substantial quantity of 
carbon dioxide. These have both to be removed before 
the gas is in a suitable condition for use in the system, 
therefore the products are now passed through the 
cracker tube, containing charcoal maintained at the 
correct temperature by the radiant tubes, in order to 
transform the CO, into CO and, by contact of the 
Temaining water vapour with the charcoal, to produce 
CO and hydrogen. The heat exchanger is operated by 
the products of combustion from the radiant heating 
tubes in the retort, and the conditioned gas, after 
leaving the retort, is led to the furnace bases in which 
the preheating carburising or cooling takes place 
through the pipe (d), Figs. 3 and 4. Its final analysis 
oe cent. carbon monoxide, 
d the remainder nitrogen. 
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There is practically no carbon dioxide present and the 
dewpoint is below — 40 deg. F. 

It will be noticed in Fig. 4 that the supply pipe (d) is 
divided into two pipes (e) and (f), pipe (e) leading 
direct to the furnaces and pipe (f) leading to the master 
control panel. Pipe (e) is provided to deliver a supply 
of conditioned gas to a furnace base accommodating a 
charge of work being heated or a furnace base accom- 
modating a charge of. work for bright cooling in order to 
ensure that, during the heating and cooling phases, the 
work is tected from oxidation or decarburisation. 
Pipe (f) delivers the conditioned gas to the control 
panel (g) where a regulatable quantity of specially 
prepared hydrocarbon gas is admixed to form the car- 
burising agent, which is then passed by means of 
branches to the furnace bases employed in the actual 
carburising phase of the system. As previously indi- 
cated, the three-base arrangement of Figs. 3 and 4 
provides for the first base to carry out the preheating 
and carburising phase, the second base with the 
furnace removed allows bright cooling to be carried 
out, while the third base is available for discharging 
and ing. The mobile furnace is heated inde- 
pendently by means of helically-wound radiant tubes 
and by this application of radiant heat it is ensured 
that ucts of combustion do not come in contact 
with the work, so that com control can be exercised 
over the furnace atmosphere. When carburising is 
being carried out a measured quantity of active hydro- 
carbon carburising agent is added to the carrier gas. 
The resultant mixture with the diluent gas provides a 
suitable concentration to produce the maximum rate of 
carburising without the risk of a free carbon it 


occurring. The furnace is not allowed to cool 
substantially, so that rapid heat recovery is obtained 
when ihde placed im position over.» new.chargs Jaid om 


each furnace base in rotation. The ipes (e) and 
widlintedenamiinn mamta 
the supplies are adjusted to suit the conditions desired ; 
for instance, there is no supply to the right-hand 
furnace while loading and ing the charge. 
The necessary connections are permanent except in 
the case of the heating gas supply for the mobile 
furnace, Correct registration of the furnace on any 
base is ensured by three lugs, seen at the bottom of 
the furnace in Fig. 2, which fit over the vertical rods 
attached to the base, as shown in Fig. 3. 
Fee en, the femmaces, com. bn seen foes 
. 3. ey consist of a steel shell ini 
‘of refractory and insulating material. [ce 
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of the base is a motor-driven fan to create turbulence 
inside the bell, thus promoting rapi of heat input 
to the load and ensuring efficient mixing of the carburis- 
ing agent and the carrier gas, with consequent uni- 
formity of carburising throughout the charge. All 
phases of the operation are under precise control 
and automatic ation is provided as far as practic- 
able to reduce the need for expert technical super- 
vision. The temperature control, for example, is 
automatic, and the time/temperature cycle is recorded 
in the usual manner, while pressure gauges and flow 
indicators with hand control valves are provided on the 
control panel (g). There is a separate control panel for 
the gas plant, shown in Fig. | and indicated in Fig. 4. 
The charge-holding equipment is shown in Fig. 3. Six 
vertical bars attached to the base carry a grid with 
bars immediately above the circulating fan. 
charge holder rests on this grid and consists of a 
central column, with base and lifting ring, on which are 
threaded a number of circular shelves having con- 
centric grids, the shelves being adjustable vertically. 
The holder is made of nickel-chrome steel and does not 
interfere with the free circulation of the carburising 
atmosphere. Similar plant can be supplied, with 
electrical heating instead of gas heating, the carburising 
being effected, however, by gas as described above. 





OLD CROMPTONIANS ASSOCIATION.—The annual dinner 
of the Old Cromptonians Association will take place at 
the Café Royal, Regent-street, London, W.1, on Friday, 
October 25, 1946. Members are requested to send their 
addresses with particulars of their war service to the 
honorary secretary, Mr. H. H. Spencer, Electra House, 
Victoria-embankment, London, W.C.2. 





INSTITUTION OF MINING AND METALLURGY.—The Gold 
Medal of the Institution of Mining and Metallurgy, the 


highest distinction which the Council have power io | Cupo! 


grant, has been awarded to Mr. Carl Davis, past-President, 
in recognition of his services to mining and mining educa- 
tion. Honorary membership of the Institution has been 
conferred upon Dr. J. G. Lawn, C.B.E., A.R.S.M., past- 
President, in recognition of his services to the Institution 
as honorary treasurer from 1938 until. 1946. _ “ The 
Consolidated Gold Fields of South Africa, Limited,’”’ Gold 
Medal and Premium have been awarded to Mr. G. 
Hildick-Smith, M.Sc., M.Inst.M.M., manager of Modder- 
fontein B. Gold Mines, Limited, for his paper on ‘‘ Shaft 
Pillars and Shaft Spaces.” 








THE INSTITUTE OF BRITISH 
FOUNDRYMEN. 


Tue 43rd annual conference of the Institute of British 
Foundrymen will be held at Birmingham from June 18 
to 21. The technical sessions will be held at the Grand 
Hotel. The meeting will open at 8.15 p.m., on June 18, 
with a reception by the Birmingham Branch of the 
Institute, at the Botanical Gardens, Edgbaston. On 
June 19, at 9.30 a.m., the annual general meeting will 
be held, at which Mr. D. H. Wood will deliver his 
presidential address. The afternoon session opens 
at 2 p.m., when Sir Claude D, Gibb, C.B.E., of Messrs. 
C. A. Parsons and Company, Limited, will deliver the 
Edward Williams Lecture on “Fabrication and 
Castings.” At 3.15 p.m., the meeting will divide 
and two simultaneous sessions, A and RB, will be held, 
the papers to be considered by session A being “Control 
Tests for Grey Cast Iron,” by Subcommittee T.S.6 
of the Technical Council, and “ Fluidity of Molten 
Metals,” by Mr. K. L. Clark. The papers to be taken 
by Session B comprise ‘“‘ The Influence of Raw Material 
on the Properties of Whiteheat Malleable Cast Iron 
with Special Ref to the Influence of Residual 
Elements,” by the Malleable (Metal Compositions) 
Sub-Committee of the Technical Advisory Panel to 
the Director for Iron Castings, Ministry of Supply ; 
“ The ing Rate in Gaseous Malleablising,” by 
Mr. D. M. Dovey and Mr. I. Jenkins ; and “ The Process 
of Gaseous Maieebieing vite Special Reference to the 
Use of Steam,” by Mr. D. M. Dovey. 

Two simultaneous technical sessions, C and D, will 
again be held at 9.15 a.m. on June 20. Two papers 
will be presented at session C, the first, “ Standard 
Test Bars for the Non-Ferrous Foundry,” by Mr. F. 
Hudson, and the second, “‘ The Production of ‘ Grand 
Slam ’ Bomb Castings,” by Mr. B. Gray. Six papers 
will be ited at session D, namely, - Hot-Blast 


Longden ; “ Experiences 

i i Cupola,” by Mr. T. H. 
Taft and Mr. H. A. Hallett; “‘ Iron and Steel Castings 
Specially Resistant to Wear,” by Dr. M. Ballay and 
Mr. R. Chavy ; .“‘ Heat Treatment of Grey Cast Iron 
for Relief of Internal Stress,” by Mr. P. A. Russell ; 
‘‘The Estimation of Gas Content in Sand Cores,” by 
Sub-Committee T.S.13 of the Technical Council; and 
‘* Second Report on Basic Cupolas,” by Sub-Committee 
T.S.10 of the Technical Council. The last two papers 
will not be discussed. The afternoon of June 20 and 
the whole of June 21 will be devoted to works visits. 
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ANNUALS AND REFERENCE BOOKS. 


Chemical Industries.—The 20th edition of this work 
of reference for manufacturers and users of chemicals 
has recently made its appearance. As has been the 
case with previous editions, the last being that for 1944, 
the book contains glossaries, tabulated and other data, 
and lists of manufacturers and classified indexes of 
their products, It is divided into ten main sections, 
each of which is again divided into a number of sub- 
sections. The ings of the main sections comprise, 
commercial indexes or directory section, constructional 
materials, power plant and water treatment, chemical 
plant, ing and , industrial and scientific 
instruments, glossary of industrial chemicals, fine 
chemicals, chemical and physical tables, and mathe- 
matical and conversion tables. The book contains 
much interesting i jon and among its most 
useful features are the various glossaries. These relate 
to metals and alloys, non-metallic materials, chemical 
plant, instruments, and other manufactures and pro- 
ducts. Wherever there is a need, neat lettered diagrams 
are included to facilitate the explanations, thus the 
govaty on instruments contains some fifty illustrations. 

last two sections, which consist entirely of tables, 
contain many data on physico-chemical constants, 
synonyms for some chemicals, physical data of organic 
and j ic compounds and other matters of interest. 
Tables, , ate also included in earlier sections ; 
thus that on power plant and water treatment consists 
of 8 of ltterpros and 10 pages of tabulated data. 
The is edited by Mr. L. Ivanovszky and published 
by Messrs. Leonard Hill Limited, 17, Stratford-place, 
London, W.1. The price is 15s. in the United Kingdom 
and 20s. when sold overseas. 





INSTITUTION ELECTIONS. 


InsTITUTION OF MECHANICAL ENGINEERS. 
Member.—Frederick Cecil Draper, Bristol; Cdr. (E.) 
Lancelot Arthur i Peile, R.N., H.M.S. Van- 
guard; William Addison Roy, B.Sc. (Edin.), Man- 
chester; Nicolaas Soeteman, Breda, Holland. 
Associate Membér to Member.—Lieut.-Col. John 
Blundell, R.E., Ashby-de-la-Zouch ; Col. William Neil 
Bray, B.A. (Cantab.), R.A., Leicester; Harry Alexan- 
der cis Canfield, London ; Major Joseph Connell, 
0.B.E., Bridgetown, B.W.I.; Lieut.-Col. Eric Stanley 
in, B.A. (Cantab.), R.A., Bristol; Richard 
Greenwood Hanson, London; Col. Frederick Maurice 
Hext, 0.B.E., R.E., B.A.O.R.; Akos Laszlo, Coventry ; 
Frank Sugden, Teddington ; Ernest William Tomlinson, 
Perth, Australia. 


INsTITUTE OF Mantne ENGINEERS. 

Member.—William Gordon Chalmers, Florida, Buenos 
Aires; Joseph Frederick Roberts Ellison, South 
Harrow; Ronald Jenkin Erasmus, Leicester; Robert 
Gardner, Wellington, N.Z.; Elias Griffith, Llanberis, 
Caernarvon; Hugh Griffiths, Newport, Mon.; Islay 
Holmes, Glasgow ; David Linley Smith Hood, Ports- 
mouth; Henry Robert Key, Osterley; James Joseph 
Patrick Mackavoy, London, E.14; James Martin Maid, 
Ilford, Essex; Philip Sydney Moore, Bradford; 
John ‘Whitfield Morris, Holywell, North Wales; 
Gordon Murray, O.B.E., Edinburgh; A. Suheyl 
Peyker, Istanbul; Richard Emrys rs, Cardiff ; 
Captain Charles McNab Scott, R.E., atta, India ; 
Leslie Stanley Sims, East Barnet, Herts.; Albert 
Arthur Elliott Wise, Grimsby, Lincs. 

Associate to Member.—Temp. Lieut. (E.) William 
John Lyness Foreman, R.N.R., Barrow-in-Furness ; 
Geoffrey Thorpe-Smith, M.B.E., Leamington Spa. 

Associate Member.—Stanley Sumner, Kirkby, near 
Liverpool. 

InstiruTIon OF STRUCTURAL ENGINEERS. 

Member.—Vladimir Bent, Sydney ; Reginald Charles 
Vaughan, London; Andrew Young, Orpington, Kent. 

Associate Member to Member.—Percy Harold Banks, 
Keston Mark, Kent; Robert James Wilkins, London. 

Associate Member.—Albert Cecil Clarke, St. Albans, 
Herts.; Douglas Gordon Farquharson, Kingston-on- 
Thames, Surrey; John Hendry Hepburn Gillespie, 
Dumbartonshire; Harold Taylor, Heckmondwike, 
Yorks.; John Thomas Williams, London. 

Graduate to Associate Member.—Graham Ravenscroft, 
Crewe, Cheshire ; Ian Robb, Stretford, Manchester. 





SMALL AND MeEpiIuM OapPaciry Drmect-CuRRENT 
MACHINES.—Messrs. The Harland Engineering Company, 
Limited, Alloa, have recently issued a brochure dealing 
with direct-current motors with outputs up to 260 h.p. 
at 500 volts and with direct-current generators with 
outputs up to 200 kW at. the same voltage. All these 
machines comply with the appropriate British Standard 
Specification and the motors are available in six different 
types of enclosure. An‘ ‘ austerity” folder issued by 
the same firm contains details of the pumps manufa¢- 
tured by them. 


ENGINEERING. 
BRITISH STANDARD 
SPECIFICATIONS. 
have heen insued. by the Buitish 8 Institution. 


Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 
Bitumen Mixtures, Painting Operations, and Gas 
Appliances.—The Codes of Practice Committee for 
Civil ineering, Public Works, Building and Con- 
structional Work, have issued three further draft 
Codes for comment. The first, Code No. 2.144, con- 
cerns cement bitumen mixtures for flooring and is 
tentative; the —. Code a, er go deals with 
painting, staining and varnishing treatment 
eS ee, and the third, Code No. 3.4237, 
covers the installation of gas-heated appliances for 
laundering and ancillary domestic purposes. The 
first Code is concerned with the work entailed in the 
preparation and laying of cement bitumen mixtures on 
concrete or other rigid load-bearing sub-floors. As this 
type of floor finish is a comparati new development, 
98 Code + oe bape ony No. 2.41 
concerns not the operations in’ in painti 
ining and : Sow atbd abl ihertow isnt oxtenir 
woodwork and its treatment with preservatives, but 
also covers the fire-resisti ies of various t 
of surface finishes.. The thi No. 3.4237, 
with the provision and installation of domestic gas- 
heated appliances, such as wash boi i 
i cabinets, and other a tus. 
Comments on these three publications received up till 
June 9, will be examined by the Code and i 
Committee. The final drafts 
Building and Engineering Services Sectional Committees 
for the a of the Codes of Practice Committee. 
[Price of the first two Codes, ls., ineluded, 
and of Code 3.4237, for gas-heated appliances, 2z.. 
postage included. } 

Solid- Fuel Cookers.—A newly-published specification, 
B.S. No. 1252, covers solid-fuel cookers and combina. 
tion grates, including boilers for domestic hot-water 
supply. Its object is to facilitate the installation 
of t. appliances and to ensure efficiency in operation. 
The specification is divided into two parts, the first 
of which oe Paes with those appliances which 
can be at short notice from existing patterns, 
and part two gives performance standards which are 
considered to capable of realisation in the more 
developed types of appliances which it is hoped and 
e will be produced as soon as the requisite 
labour is available. [Price 2s., postage included, ]} 

Soot Doors for Buildings.—A range of five sizes of 
soot doors for use in the concrete and brickwork 
flues of buildings, such as flats, houses, and schools, 
is provided in a new specification, B.S. No. 1294-1946. 
Conditions in respect of lity of materials, work- 
manship, construction, finish are stipulated and 
detailed drawings giving a front view and horizontal 
and vertical sections of the doors are provided. [Price 
28., postage included. ] 


will be submitted by the 





BOOKS RECEIVED. 


Draughismanship. By R. Fraser REEKIF. Edward 
Arnold and Company, 41 and 43, Maddox-street, 
London, W.1. [Price 10s. 6d. net.} 

Piping Handbook. By SABIN CrocKER. Fourth edition. 
McGraw-Hill Publishing Company, Limited, Aldwych 
House, Aldwych, London, W.C.2. [Price 428.} 

The Story of British Railways. By BARRINGTON TATFORD. 
Sampson Low, Marston and Company, Limited, 43, 
Ludgate-hill, London, E.C.4. [Price 21s. net.] 

Smithsonian Institution, Washington. Publication No. 
3784. Research for Aeronautics—Its Planning and 
Application. By W. S. FARREN. The Director, 
Smithsonian Institution, Washington, D.C., U.S.A. 

World Power and Atomic Energy. The Impact on Inter- 
national Relations. By Dr. H. E. Wroerrris. Con- 
stable and Company Limited, 10 and 12, Orange-street, 
London, W.C.2. [Price 6s. net.} 

A Short Applied Workshop Mathematics. By FREDERICK 

G. W. Brown. Macmillan and Company, Limited, 

St. Martin’s-street, London, W.C.2. [Price 3s. 6d. net.] 

Passenger Class Distinctions. By CHARLES E. LEE. 

“The Railway Gazette” Offices, 33, Tothill-street, 

Westminster, London, 8.W.1. [Price 68.] 

Water Bacteriology, with Special Reference to Sanitary 

Water Analysis. Sixth edition. By PrRoressor 

SAMUEL CATE PRESCOTT, PROFESSOR CHARLES-EDWARD 

A. WINSLow and Mac Harvey McOrapy. John Wiley 

and. Sons, Incorporated, 440, Fourth-avenue, New 

York 16, U.S.A. [Price 4.50 dols.] Chapman and 

Hall, Limited, 37, Essex-street, Strand, London, 

W-.-C.2. [Price 27s. net.) 

Heating and Ventilating for Architects and Builders. By 

R. K. Cornett. Paul Elek (Publishers), Limited, 





Diamond House, 36-38, Hatton-garden, London, E.0.1. 
[Price 7s. 6d. net.) 


PERSONAL. F 


Sir DonaLp Banks, K.OC.B., D.S.0., M.C., has been 
made head of the United Kingdom delegation at the first 
Assembly of the Provisional International Civil Aviation 
Organisation in Montreal, Canada. The Assem 
opened on Tuesday, May 21, and is expected to last from 
three to four weeks. 

Mr. R. Stuart PILcHeER, C.B.E., F.R.S.E., M.Inst.7,, 
general manager of the Manchester Corporation Transport 
Department, who is to be Regional Transport Commis. 
sioner for the Midland Area, with headquarters 4 
Birmingham, from July 1, has been elected President of 
the Institute of Transport for the year commencing 
October 1. 

Mr. E. L. Diamonp, M.Sc. (Eng.), A.M.I.Mech.k., 
has been appointed mechanical engineer, plant engineer. 
ing division, British Iron and Steel Research Association, 

Dr. R. H. Barrretp, A.C.G.1., A.M.1.E.E., is relin- 
quishing his appointment on the research staff of the 
National Physical Laboratory within the next few weeks 
to join the research and development staff of Wild- 
Barfield Electric Furnaces, Limited, Elecfurn Works, 
Watford By-pass, Watford, Herts. 

Mr. J. C. Carr, principal assistant secretary, Ministry 
of Supply, has been appointed Acting Controller of Iron 
and Steel in the interim period pending the setting up ot 
the proposed new Control Board. 

Mr. Guy F. Downie, M.1.Mech.E., has now resigned 
his directorship of Messrs. Tata, Limited, of London, 
in which capacity he has represented the Tata Iron and 
Steel Company of India for the past 10 years. During 
the war period, however, he was seconded to Government 


ING | service, first as Assistant Controller of Machine Tools 


and subsequently as technical adviser on a number of 
committees. 


Mr. R. B. TEMPLETON, managing director of Ealing 
Park Foundry, Limited, London, has been nominated by 
the Council of the Institute of British Foundrymen to be 
junior vice-president of the Institute for 1946-47. 

Mr. W. H. DeENHOLM, M.B.E., M.I.Mech.E., and Major 
F. D. Lanetey, R.E., A.M.I.Mech.E., have been 
appointed assistant controllers with the Control Com- 
mission for Germany. 

Fuieut-Liecr. F. H. Dixon has relinquished his duties 
as chief test pilot of the Fairey Aviation Company, 
Limited, Hayes, Middlesex, after occupying the position 
since 1942. His successor is Group CAPTAIN GORDON 
SLADE. 

Mr. P. S. FowLER, M.I.Mech.E., is now chairman of 
the Engineering Advisory Committee of Gloucester 
Technical College. 

Mr. L. J. Lupiam, A.M.1.Mech.E., has been appointed 
a lecturer in mechanical engineering at Coventry Tech- 
nical College. 

Mr. R. W. SapLeER, A.M.I.Mech.E., has retired from 
the India Store Department after 43 years’ service. 


Mr. Harotp SavipGe, A.M.1.Mech.E., has been 
appointed a lecturer in mechanical engineering at the 
Leicester College of Technology. 

Howeis (ELecrric Morors), Lourep, York-street, 
Hanley, Stoke-on-Trent, have moved their London 
office and export. department to 221, Seven Sisters-road, 
Finsbury Park, London, N.4. (Telephone: ARChway 
2765.) 

Messrs. MERZ AND MCLELLAN, Milburn, Esher, 
Surrey, inform us that in order to provide increased 
accommodation, their Indian office has been moved to 
16, Lee-road, Calcutta. 

THe HAMBER ENGINEERING COMPANY, LIMITED, 15, 
Chaul End-lane, Luton, Beds., inform us that they have 
taken over the manufacture and distribution of the 
**O0-Vee ” thread measuring gauges. 





WAR-TIME ACTIVITIES OF BAKER PERKINS LIMITED.— 
An elaborately -illustrated account, there being numerous 
three-colour plates as well as monotone photographs. 
of the wartime activities of Messrs. Baker Perkins 
Limited, Westwood Works, Peterborough, is given in « 
large brochure recently published by the firm. The work 
done was, in large part, concerned with carriages and 
mountings for a variety of guns, but both the illustrations 
and the text go beyond a mere catalogue in their 
technica] information, an example being an ingenious 
method of fabrication for gun recuperator mechanism 
which saved both considerable weight and time. The 
firm, moreover, manufactured milling machines for 
their own use from drawings provided by Messrs. Alfred 
Herbert, Limited. The latter part of the brochure deals 
with the mobile bakeries supplied to the Army, and with 
the work of Messrs. Forgrove Machinery Company, 
Limited, Leeds, with whom Messrs. Baker Perkins were 
associated in certain directions. Aninteresting descrip- 
tion is given of the Perkins Steam Gun, reprinted from 
The Courier of December 9, 1825, and there is an 








equally interesting reproduction of a drawing of the gun, 
bearing the date 1855. 
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NOTES FROM THE NORTH. 
GLasecow, Wednesday. 
scottish Coal.—The market position has grown a little 
easier during the past week, and current requirements 
are being covered quite satisfactorily, but there is still a 
jefnite shortage in respect of restocking supplies. The 
rks maintain that the allocation recently fixed for 
the summer months is not adequate to reach the stock 
target laid down—namely, four weeks’ reserve by the 
end of October. Gas consumption has risen since the 
end of the war, the large number of smaller industrial 
consumers outweighing the reduction in consumption at 
some big establishments which are no longer busy on 
war work. Domestic consumption in Scotland is also 
abnormally high, due, it is believed, to the use of gas 
to save coal for next winter's firing. More inferior fuel 
js becoming available, but consumers are showing 
increased reluctance to take this class and are pressing 
for graded fuels. Navigation bunkers remain in very 
heavy demand. Coke is in good supply at the moment, 
and restocking could be undertaken without any 
particular difficulty. Bardykes Colliery’s output will be 
reduced 240 tons a day for several weeks as a result of 
a fire at the pithead last week. Machrihanish Pit will 
be opened on May 28, and output is expected to be 
500 tons per day by the end of the year. Kingshill No. 3 
shaft is now being sunk in the moor at.Allanton. The 
output at No. 1 pit will rise to 800, tons or 1,000 tons a 
day when the No. 3 shaft is completed and the new unit 
js in normal production. There are small development 
schemes going on at Douglas also. Fife is increasing its 
output at the shallow mines very rapidly. Some of the 
larger deep mines are also showing marked improvement, 
but the annual total output of some 6,000,000 tons is 
low considering the potential resources available. 


Scottish Steel.—The demand for steel continues to 
outstrip production, despite the very excellent tonnages 
forthcoming at all works. Plates are very busy. The 
shipyards are ordering heavily, as they are busier now 
than for 25 years. Steelmakers’ problems in coping with 
shipbuilding and marine engineering requirements are, 
of course, much more acute than was the case 25 years 
ago, due to the fact that the demand other than for 
shipbuilding is te-day much greater than it was a quarter 
of a century ago. The preponderance of light plates 
still complicates the rolling programme. Sections also 
are wanted in large quantities, and delivery dates tend 
to lengthen still further. Re-rollers are very busy; 
those who specialised in export trade before the war 
report a gratifying increase in overseas inquiries. Mild- 
steel billets are, of course, heavily restricted in supply, 
and little export progress in that direction-is possible, 
but hard-steel “discards” are providing invaluable 
raw material for the small mills working to supply the 
Middle Kast and.the Far Eastern markets, now coming 
to life. Siam, Burma, the Netherlands Indies, and even 
China are taking renewed interest in rounds, flate, and 
squares, Sheetmakers are heavily oversold, and will 
probably have to curtail commitments—certainly in the 
export market—in order to cope with the pressure for 
housing sheets; 5,000 Northolt steel houses are going 
into production in Scotland, and the structural firms 
report success in placing their requirements for material. 
Twelve thousand tons of steel are needed for this order, 
excluding cladding material and the steel staircases. 
Pig-iron production is steady. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Pig-iron is in ample supply in spite 
of a tight position in coke. Heavy melting steel scrap 
is in good demand and plentiful. Basic-steel depart- 
ments continue to be busily employed to the extent of 
their labour capacity, and orders continue to flow in. 
Siemens acid-steel production is slightly on the increase 
and prospects are steadily improving. Alloy steels are 
keenly sought both on home and export account, and 
there is an incessant and broadening call for stainless 
steels, the production of which is retarded by shortage of 
sheet polishers. Good progress is being made with the 
reorganisation and re-equipment of steel foundries and 
shops, to fit them for the production of a wider range of 
heavy engineering products, including heavy machine 
tools. Hand-tool factories are employed to the extent 
of the labour available; it is urged that some of the 
many modern machines in German tool factories should 
be allocated to Sheffield factories before German works 
begome serious competitors in hand tools in markets 
abroad. 

Yorkshire Coal Trade.—Pit coal production. is 
being steadily maintained, but supplies ate insufficient 
without the aid of outcrop coal, some of which is of very 
poor quality and still gives rise to many complaints. 
Washed and graded steams are heavily sold forward, 
and locomotive hards are in insufficient supply for the 
railways, which have to take alternative types of coal. 
Gas coal is in very eager request and fully earmarked for 
long periods. Coking coal supplies have not ‘improved. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
General Situati Maint of iron and steel pro- 
duction at a high level is insufficient for current needs 
and demand continues to increase. Both home and export 
buyers are keen to place further on a scale that 
assures full activity of plants for t! mainder of the 
year. Opportunities for expansion of trade with overseas 
customers are farther unfolding, but large domestic 
requirements prohibit the release of bigger tonnages for 
export. No pig iron can be spared for dispatch to over- 
seas destinations and jons threaten te compel 
increased restrictionsin exports of finished commodities. 
The fuel situation continues to occasion uneasiness, but 





NOTICES OF MEETINGS. 
Tr is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


MANCHESTER SraTisTicaAL SocreTy.—Saturday, May 
25, 2.80 p.m., College of Technology, Sackville-street, 
Manchester. .“ Statistics in America,” by Mr. W. A. 
Bennett and Mr. M. Millbourn. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Saturday, May 25, 7.15 p.m., The 
Rembrandt Hotel, Thurloe-place, South Kensington, 
8.W.7. Annual Dinner. Birmingham Centre: Tuesday, 
May 28, 6.15 p.m., The James Watt Memorial Institute, 
. “Engine Proportions, with Special Refer- 





supplies of native ironstone are ample for users’ require- 
ments and better deliveries of high-grade foreign iron 
ores are reaching consumers. Semi-finished and finished 
steel manufacturers are very actively engaged. 

Hematite, Low Phosphorus and Refined Iron.—The 
distributable tonnage of hematite meets essential home 
requirements, but affords little opportunity to make 
arrangements to deal satisfactory with the expanding 
demand. Maximum deliverie® of low and medium 
phosphorus grades of iron adequately provide for con- 
sumers heavy needs and there is no actual shortage of 
refined qualities. 

Manufactured Iron and Steel.—Satistactory parcels of 
semi-finished iron are obtainable by users and the demand 
for finished iron is not excessive. On the other hand, 
the various branches of the steel industry—with the 
exception of those turning out. special steels—are unable 
to cope fully with the pressure for bigger deliveries. 
There is continued complaint of inconvenient shortage 
of steel semies and every effort is being made to increase 
outputs of billets, blooms and bars. Re-rollers still 
readily accept usable inferior billets to keep their mills 
in full operation. The call for sheets far exceeds pro- 
duction and plate makers cannot accept new orders for 
supply earlier than at dates in the last quarter of the 
year. Rail mills are operating at capacity limit and 
plants turning out chairs, crossings and other railway 
requisites have extensive bookings. All types of.colliery 
| equipment are in strong request and manufacturers have 
a great deal of work in hand. 


—_— 


NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Welsh Coal. Trade.—About 200 miners employed 
at the Cilely Colliery at Tonyrefail came out on strike 
last week, but later returned to work pending negotia- 
tions. The dispute arose out of a claim by some 150 
of the men, living in the Rhondda area, for a “ guaran- 
teed wage.” Althougli the latest official figures of output 
for the South Wales coalfield showed a substantial 
expansion in the week ended May 4, difficulties facing 
operators on the Welsh steam-coal market have not 
been diminished. During the week, the output was 
479,345 tons, an increase of 207,999 tons over the pre- 
ceding week, when, however, operations were severely 
impeded by the Easter holidays. Manpowe rose slightly 
to 107419. If was announced during the week that 
designate members of the Coal Board who were visiting 
coalfields for informal talks with coalowners and miners’ 
leaders would be visiting South Wales to. gain a back- 
ground priorto the Board being formally appointed by 
Parliament. The demand from the home section on the 
Welsh steam-coal market during the past week was 
more than sufficient to provide an outlet for practically 





a rule, producers held very substantial business already 
on their books from this source and with no sign of any 
large expansion in productions there was again very 
little coal to spare for shipment abroad. Foreign con- 
sumers continued to display a close attention, but almost 
the only supplies shippers had to offer:them were the 
very poorest grades. Some coke breeze and anthracite 
duffs continued to be shipped to Continental consumers. 
There was_a brisk demand for all the large coals, which 
were well stemmed forward and firm, while strong condi- 
tions ruled for the sized and bituminous smalls, 

again were very scarce. Patent fuel and cokes were in. 
sustained request and were not easy to secure. 

Swansea Steel-Sheet Industry.—The market report 
issued by. the Incorporated Swansea Exchange states 
that, last week, business in tin-plate had a very firm tone. 
The demand was strong but the volume of business done 
was governed by the level of production. As makers 
have sold the bulk of their output for the current quarter, 
consumers are endeavouring to cover their requirements 
for the next quarter and later. The export demand is 
stronger but business is restricted as makers can only 
spare limited quantities. The call for steel sheets con- 
tinues to be very strong and orders are being refused by 
makers. The iron and steel scrap market shows little, 
if any, change; most’ users are buyers of the better 
qualities and are receiving adequate supplies. — 





Birmingham 

ence to the Stroke/Bore Ratio,” by Mr. A. Mitchell. 
INSTITUTION OF CIVIL ENGINEERS.—Railway Engineer- 
ing Division : Tuesday, May 28, 5.30 p.m., Great George- 
street, Westminster, S.W.1. “Trend of Rolling Stock 
Design,” by Sir William A Stanier, F.R.S. Yorkshire 
Association: Friday, May 31, 7 p.m., Royal Victoria 
Hotel, Sheffield. Annual Dinner. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday , 
May 30, 6 p.m., 11, Upper Belgrave-street, Westminster, 
S.W.1. Joint Meeting with the Soctitr® pes IncénieURs 
Crvits DE FraNcE (BRITISH SECTION). “Cements with 
Controlled Expansions and Their Applications to Pre- 
Stressed Concrete,” by Mr. Henri Lossier. 

Roya Society Or ARTS.—Wednesday, May 29, 1.45 
p.m., John Adam-street, Adelphi, W.0.2. “Colloidal 
Carbon,” by Major W. H. Cadman. 

Royal AERONAUTICAL SocreTy.—Thursday, May 30. 
6 p.m., Institution of Civil Engineers, Great George- 
street, Westminster, 8.W.1. The Thirty-Fourth Wilbur 
Wright Lecture, by Mr. E. F. Relf, F.R.S. 


InsrrruTion oF MECHANICAL ENGINEERS.—WNorth- 
Eastern Graduates’ Section: Saturday, June 1, 2 p.m., 
The Newcastle-upon-Tyne and Gateshead Gas Company’s 
Offices, Grainger-street, Newcastle-upon-Tyne. Annual 
General Meeting. Exhibition of Films. London Gra- 
duate’s Section: Tuesday, June 4, 6.30 p.m., Storey’s- 
gate, St. James’s Park, Westminster, S.W.1. “ Oil Well 
Drilling Practice,” by Mr. L. J. Crook. 


cle RoyaL PHOTOGRAPHIC Soerety or GREAT BRITAIN.— 


Scientifie and Technical Group: Tuesday, June 4, 6 p.m., 
16, Princes-gate, South Kensington, S.W.7. “ Viewing 
the Print and the Subject,” by Dr. W. Swift. 

INSTITUTION OF PRODUCTION ENGINEERS.—Wolver- 
hampton Graduate Section: Tuesday, June 4, 7 p.m., 
Willenhall Evening Institute, Central Schools, Willen- 
hall. “ Press Tools,” by Mr. T. A. Stevens. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Wednesday, 
June 5, 6 p.m., Central Hall, Westminster, S-W.1. 
Repetition of the Faraday Lecture. ‘“‘ Atoms, Electrons 
and Engineers,” by Dr. T. E. Allibone. 





EXHIBITION OF MATERIAL-HANDLING PLANT.—AnD 
exhibition of the mechanical-handling equipment manu- 
factured by Messrs. J. Collis and Sons, Limited, Regent- 
square, Gray’s Inn-road, London, W.C.1, is to be held-at 
29, Wellington-street, Glasgow, from Monday, June 3, 
to Friday, June 14, inclusive.. The exhibits will include 
examples of the hydraulic and electro-hyd lic ‘stacke 





- ? 
which is made with lifts up to 16 ft., and capacity up 
to 5 tons; the hydraulic platform transporting track 
with capacity ranging up to 5.tons, and various types of 
gravity roller conveyor, usually made in convenient 
sections to be built up to suit paths having any desired 


the whole of present outputs of the better grades. 8 | airection and m 


* 

THE LaTE Mr. E: C. GREIG.—We note with regret the 
death of Mr. Edward Cockburr Greig, which occurred 
at-his home in Millhouses, Sheffield, on May 14. “Mr. 
Greig, who was 68 years of age, had served the United 
Steel Companies, Limited, Sheffield, for 24 years, and 
was the first chief labour superintendent appointed- by 
the firm. As recorded on page 274, ante, he only retired 
from this position for reasons of health on March 31 
last. Mr. Greig was born on December 12, 1877,.and 
educated in Glasgow. He joined the staff of the Froding- 
ham Iron and Steel Company, Limited, Scunthorpe, Lin- 
colnshire, as a junior, under the late Mr. W. M. Mannaberg. 
in May, 1898, at the age of 20.. He. was lgter. chief 





chemist and in 1907 was rolling-mill manager- 
Eventually he was appointed. h 8 manager at 
Frodingham, and in 1922 was transf to the head 
( of the United Steel Companies, to take 


of labour matters. In January, 1925, he became 
works manager of Messrs. Steel, Peech and Tozer, and 
held this post until 1929 when he became chief labour 
superintendent to the United Steel Companies. He acted 
as liaison officer for the works councils, the accident- 
prevention organisations and other bodies, and also super- 
intended the firm’s apprenticeship training schemes. Mr. 
Greig was elected a member of the Iron and Steel Institute © 





‘Pin 1917. 
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WAR-TIME REPAIRS TO MERCHANT 








PLywoop Boat ConstTrucTion.—The bulletin for April; without employing metal fastenings, all the parts being | to show up, well in light winds. The account is supple- 


issued by Messrs. Aero Research, Limited, Duxford, Cam-| joined by synthetic-resin glues. With a hull 8 ft.6in. in| mented by another describing a oe —— so 
ridge, contains an interesting illustrated description of a | length by 4 ft. beam, and in bare condition weighing only | struction applied to a light racing 8 y a Cam 
saijing dinghy constructed mainly of plywood and wholly | 62 Ib., the relatively large sail area of the craft enables it | boatbuilding firm. 














May 24, 1946. ENGINEERING. 493 
i G Precision Dynami cil Balancing of Rotors by oe aera A ray nee ' wis Af ‘a ats ae ve, 

35 & 36, BEDFORD STREET, STRAND, Mechani ice! Resottadioe { Tus.) Ver Aeoncece 481 fim pint m eribod 2 ma fourth f 
LONDON. W.C.z. Literature.—Plastics ~ Electrical and Badio equation embodying powers 0 

’ 482|the absolute equilibrium and water-cooled plate 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMPte Bar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING ” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom . 8 5 0 
For Canada— 
Thin’ paper copies £2 18 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies . £3 3 0 
Thick paper copies £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisemente will be inserted with all cable 
larity but absolute regularity cannot arte anon yh 

The charge for advertisements classified under the 

i of ‘Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
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If use is made of a box number the extra c is 
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advertisements for display announcements must be 
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HEAT TRANSFER IN THE 
LOCOMOTIVE BOILER. 


Tue number of scientifically-minded engineers 
who have made substantial positive contributions to 
the theory of locomotive boiler efficiency is small, but 
among them the name of Dr. Lawford Fry has been 
internationally known and for many 


years by designers who appreciate the technical Again, 


difficulty and economic importance of the subject. 
The latter of these aspects is obvious from the very 
considerable aggregate coal consumption of the 
world’s steam locomotives, while the formidable 
nature of the former is evident from the fact that 
the problems of heat transfer, sufficiently intractable 
for the simplest conditions, are enormously com- 
plicated by the combination of physical processes 
and the range of working conditions that occur in the 
locomotive boiler. Any serious attempt to establish 
a basis, however empirical, for predicting the heat 
absorption from determinate data must therefore 
command the serious attention of locomotive | steam 
designers. This is the task which Dr. Fry under- 
took in his book, A Study of the Locomotive Boiler, 
and to which he reverts in a recent article published 
in the Transactions of the American Society of 
Mechanical Engineers.* The main argument in both 
theses is that the overall heat transfer from the 
combustion of coal on the grate Sapable Wt Seale. 
as com: two processes, each cay ‘ormu 
lation ap consequently amenable to calculation. 

In the first process, the rate of heat release by the 
fuel, the rate of flue-gas production, and the area 
of the firebox subject to radiation are used to deter- 
mine a so-called “‘ mean equilibrium temperature,” 
defined as the temperature at which the heat radiated 
to the firebox surface, together with the heat content 
of the combustion gases, exactly equals the quantity 
of heat released by combustion. A point of import- 
ance in the computation of equilibrium temperature 
from experimental values of fuel ion and 
air supply is that the latent heat of the water 
vapour produced by combustion is not available for 
radiation and therefore must, be deducted. from the 


* “ Heat Transfer in the Locomotive Boiler,” Trans. 
A.S.M.E., vol. 68, No. 2, page 107 (February, 1946). 








boar gong together with an empirical factor 

that Dr. Fry has found to give satisfactory results 
for the conditions obtaining in coal-fired locomotive 
fireboxes. 

The second process coniprises the transfer of heat 
by convection to the boiler tubes and superheater 
flues from the products of combustion during their 
passage from the firebox to the smokebox, It is 
now 30 years sincc Fessenden* proposed that the 
heat loss from an element of gas flowing along a tube 
should be represented by an exponential formula 
typical of a damped motion, and showed that such 
a formula could be developed to represent a variety 
of physical conditions by a logarithmic relationship 
among the initial and final gas temperatures, the 
mean effective temperature of the heat-absorbing 
tube surfaces, the length of the tubes, and a coeffici- 
ent depending upon the hydraulic mean depth of 
the tubes and the rate of gas flow. Dr. Fry has 
carried the analysis a stage farther by formulating 
this coefficient in terms of the dimensions of the 
flues and tubes, and of the mass rate of. flue-gas 
gran Experience in the use of the formulae 
‘or locomotive boiler analysis has shown that a 
satisfactory mean value for the temperature of the 
tube surfaces receiving heat from the flue gases can 
be obtained by adding to the mean value of the water 
or steam temperature an adjustment which increases 
in almost direct proportion to the rate of heat 
transfer per unit length of tube perimeter. 

From the foregoing brief outline it will be appa- 
rent that Dr. Fry’s arguments are at variance in 
many directions with present conceptions of the 
physical theory of convectional heat transfer, based 
on the dimensional analysis of fluid motion and 
involving all relevant physical properties of the 
fluid media and the separating solid boundary. 
Further, his method of depends on 
experimental data and makes a nufnber of simpli- 
fying assumptions, the validity of some of which is 
not beyond dispute; for example, heat transfer 
by convection throughout the firebox is disregarded, 
while the equilibrium te barely approxi- 
mates to the considerable variation of temperature 
that is known to occur at different points between 
the fire, the firehole door, and the tube-plate. 
in, the gases of combustion are assumed to leave 
the firebox and to enter the tubes and flues at 
equilibrium temperature, whereas the actual tem- 
perature may be lower by one or two hundred 

Fahrenheit. For a close study of the heat 
transfer, the correction previously mentioned would 
need to be increased by about 60 per cent. in order 
to make the convection correspond to that from the 
true initial temperature of the flue gases. Finally, 
the heat-receivmg surfaces are taken to be at 
te deduced from the steam pressure. 
Such an assumption is not unreasonable as regards 
err, era surfaces, but in the superheater the 

temperature varies over so wide a ‘range, 
from that of the saturated steam to the’ final 

, that to take an arithmetic mean 
for the whole superheater is perhaps too drastic a 
simplification. When evaporative and superheater 
surfaces are taken together, a weighted mean tem- 
perature is estimated from consideration of the 
areas and temperatures of the respective surfaces. 

In view of these divergencies from known facts 
and rational theories, the justification for Dr. Fry’s 
method of computation must be sought in its 
simplicity and in empirical confirmation of the 
results it yields: The former quality, inherent in 
the analysis, is beyond dispute, but it depends for 
its merit: partly on whether the approximate theory 
reveals the true trends of changes in the variable 
physical quantities under consideration, and partly 
on whether the accuracy stipulated by the prag- 
matic justification is high enough to be practically 
useful. The latter aspect has been Dr. Fry's’ chief 
concern, and an important proportion of his earlier 





* Trans. A.S.M.E., vol. 38, page 412 (1916); Univer- 
sity of Missouri, Engg. Hapt. Station Bulletin, No. 18, 
(1916); Pennsylvania College, Engg. Expt. Station Bulle- 
tin, No. 32 (1924). 
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work, the Study of the Locomotive Boiler, previously 
mentioned, was devoted to a comparison between 
heat transfers computed by his equations and those 
derived from trials of actual locomotives. His 
recent paper extends the comparison to four Ameri- 
can locomotive boilers of more modern type, for 
which elaborate test results have been published. 
The boilers comprehend a considerable range of 
size and heating surface, the major distinction being | period during the recent war, but the lessons of 
in the two of which comprise a large| 1914-1918 had not been entirely and 
number of relatively small flues containing two British farming made a valuable contribution 

i i to the resistance which led to ultimate victory. 


THE AGRICULTURAL 
ENGINEER. 


‘Tw 1917 Britain was within an ace of starvation 





























ced 4 
similar remark might possibly be made about some 


allow agriculture to sink to the level of a depressed 
industry, and this latest declaration may be imple- 
mented, for the international financial position 
makes it imperative that imports 
should be eliminated and the farming industry can 
directly aid this objective. 

An increasing use of farm machinery may be 
expected because maximum production should be 
accompanied by maximum output per employee. 
Recent rises in agri wages are in no way 
out of step with similar movements in other indus- 
tries, but ultimate financial stability demands 


to costs. To a considerable extent, war production 
was assisted by a policy which had little regard for 
commercial considerations, but it is difficult to 
suppose that a permanently successful and progres- 
sive industry can be built up on a parasitic basis. As 
in most other types of activity, output per head in 
agriculture is closely dependent on nt, and 
ths tadthatiocs art thse the deemahd ft Heras tench 

will increase. For more than onp season it is 
desirable that this demand should mainly be met 
from home resources. Apart from assisting to stabi- 
lise the country’s finances, it will encourage the 
development of machines directly designed to meet 
the needs of British farming. Many imported ma- 
chines were designed to suit farms and methods 
very different from those in Britain. 

The manufacture of farm machinery is of direct 
interest to many branches of the engineering industry 
but the problems to be dealt with cannot successfully 
be met without specialised knowledge and experience. 
There are two main considerations governing the 
design of any type of agricultural machine. It 
must be a sound piece of mechanism, capable of 
standing up to arduous conditions and rough treat- 
ment, and at the same time the operations it 
performs must be properly related to problems of 
plant ecology. An agricultural engineer should 
not only possess sound mechanical knowledge, but 
should be acquainted with the properties of soils 
and the structure and function of plants. This 
dual information is possessed by the technical staffs 
of agricultural machinery firms ; but any important 
and growing industry requires ® continuous influx 
of younger men, properly trained to take a place in 
its development and ultimately to direct its affairs, 
and it would appear that the agricultural-machinery 
industry, in the past, has had to undertake almost 
unaided the agricultural training of the engineers 
whom it has recruited. A number of universities 
hold courses in agriculture and horticulture and these 
inelude instruction on ‘‘implements and machinery,” 
but the Committee on Higher Agricultural Education 
in England and Wales expressed the opinion that 
this is inadequate. The design of farm machines of 
new types and the improvement of old are essentially 

engineering lems and can be dealt 
pro- | With only by engineers. ay iugaranl pesca 
is not turned into an engineer by attending @ course 
on implements and machinery and, ap the zepsst 
of the Committee points out, the primary 
cation for an agricultural engineer is that he should 
aT pana 4 

t is not overlooked that the agricultural engineer 
must have basic, agricultural knowledge if he is 
to apply his engineering training effectively and that 
unless he has exceptional capacity, he cannot have 


* Arthur Bryant, English Saga (1840-1940). 
+ Report of the Committee on Higher Agricultural Edu- 
cation in England and Wales. H.M. Stationery Office, 
Kingsway, London, W.C.2. (Price 1s. 3d: net.] 


flues than the others, the computed smokebox 
temperatures are epee lower than those 
measured by about 50 deg. F. 
some 8 per cent. of the measured temperature, but 
less than 2 per cent. of the total heat released. 
Computed temperatures in the firebox and smokebox 
display the same upward trend with increase of 
firing rate as those measured; and, on the whole, 
Dr. Fry claims with justice that the agreement is 
satisfactory in that it meets practical requirements. 

The deductions that follow from the application 
of the formula to estimation of the distribution of 
heat absorption between the firebox and tubes, 


of locomotive trial results, and in the preliminary 
stages of boiler design. A rapid method of 


of essentially sinlar form, To ascertain how far 








that production should bear some proper relation | This 


@ profound knowledge of plant and agricul. 
tural economics. In Canada and the’ United States, 
university courses are provided which are designed 
to turn out graduates who are both engineers and 
agricultural experts, but the Committee are of 
opinion that this procedure is likely to turn out men 
who are neither good engineers nor good agricul. 
turists. Omitting cases of exceptional ability, they 
consider that the agricultural engineer of dual per. 
sonality cannot be produced. They even object to 
the pe fh use of the term “ agricultural engincer ” 
as carrying two different meanings. Two types of 
graduate are required; one an engineer with a 
knowledge of agriculture and the other, an agricul. 
turist with a knowledge of 

Methods of producing these two types are sug- 
gested. In both cases, the student concerned 
should attend a university course and take a degree 
in his basic subject, his specialised knowledge, in 
which the principles learned in his undergraduate 
years are applied in a special field, being obtained 
during a graduate course. In the case of the 
individual who, in spite of any remarks by the 
Committee, may most conveniently be referred to 
as the agricultural engineer, graduation in engineer. 
ing would be followed by a course dealing with such 
matters as the properties of soils and the structure 
of plants, crop husbandry and animal physiology. 
course, which might extend over twelve 
months, should be planned and provided by the 
agricultural department of a university in consul- 
tation with the engineering department. It should 
be followed by at least twelve months training, 
half as a research assistant at the National Insti- 
tute of Agricultural Engineering and the other 
half in direct contact with mechanised farming. 
-| The agriculturist with a knowledge of engineering, 
whom the Committee term a farm mechanisation 
expert, should take a degree in agriculture and should 
then attend a special twelve-months course dealing 
to a large extent with the economic aspects of farm 
mechanisation. This should be followed by six 
months at the National Institute of Agricultural 
Engineering and a similar time in the workshops 
of a firm engaged in the manufacture or large-scale 
repair of farm machinery. 

The report does not indicate whether or not 
the National Institute of Agricultural Engineering 
has been consulted in connection with the suggestion 
that agricultural and farm mechanisation 
experts should receive part of their training on its 
premises. The Institute is not an educational 
organisation, but during the war it undertook the 
training of machinery instructors who were selected 
by War Agricultural Committees and, after passing 
through the Institute returned to their own areas 
to assist farmers to make the best use of their mecha- 
nical equipment. It seems probable, therefore, 
that the Institute might deal with the proposed 
graduate learners without much difficulty. This 
is particularly the case as the Committee's esti- 
mates of the number of men concerned. are singu- 
larly small. The report gives a list of no less 
than eighteen special graduate courses which it is 
desirable should be set up. This covers such sub- 
jects as agriculture for graduates in commerce, 
estate mariagement for graduates in agriculture. 
etc. With the majority of these special courses, 
this journal is not concerned, but of the two which 
have already been referred to, agriculture for 
graduates in engineering and e for gradu- 
ates in agriculture, it is estimated that “ the average 
number of who should in any one year 
complete ” the course would, in the case of the first 
be two, and of the second five. It is pointed 
out that these estimates, which are based on the 
average of the professional careers concerned. 
have a air of precision, but even if the 
crac elpemer prmpertig wrong, it is clear that 
the number of students concerned would not be 
likely to present a serious problem. These figures, 
however, have another aspect ; they suggest that 
the agricultural must be a 
very small affair. Presumably, the Committee con- 
sidered the industry to be outside their terms of 
reference, but it is mainly on the manufacturers 
that mechanised farming will have to rely in the 
fature, as in the past, and they will certainly want 





more than two new technical recruits per anfum. 
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NOTES. 


SraTE ASSISTANCE FOR UNIVERSITY STUDENTS. 


Iv a Circular (No. 104, dated May 16) on 
«Awards for University Students,” the Ministry 
of Education have outlined a system of “ assisted 

es” to Universities, designed for the benefit 
of winners of open scholarships or exhibitions who, 
on financial grounds, might otherwise be prevented 
from taking advantage of them. The basic prin- 
ciple underlying the scheme is that of the Norwood 
Committee’s report: “There should be no need 
for a successful candidate to search round for means 
of supplementing the College or University award.” 
The assistance to be given will provide for the 
payment of approved fees and of a maintenance 
allowance sufficient to bring a student’s resources 
up to the necessary amount. The circular also 
announces that the Ministry will continue to award 
State Scholarships, but that the limit of 1001. on 
maintenance grants attaching to such scholar- 
ships will apply no longer. The scheme of State 
Bursaries in science, however, which was intro- 
duced during the war to meet the needs of the 
Services, etc., for junior technical staff, will be 
discontinued to the extent that no further Bursaries 
will be awarded, though present holders will be 
allowed to complete their approved courses subject 
to the conditions of their awards. 


Town PLANNING AND WarTeR SUPPLY. 


At one of the periodic meetings of the Town 
and Country Planning Association held on Thurs- 
day, May 16, at the Planning Centre, 28, King- 
street, London, W.C.2, the principal speaker was 
Mr. Henry Berry, M.P., chairman of the Metzo- 
politan Water Board. After surveying the influence 
of water supply in determining the site and growth 
of cities, Mr. Berry turned to the relation of water 
supply to town-planning, whether for new layouts 
or extensions. He pointed out that a fully adequate 
supply of water contributed greatly to health, and 
thought that in some planning schemes now occupy- 
ing attention, the provision of such a water supply 
was inclined to be overlooked. People who had 
hitherto not had such a supply would be inclined to 
make the fullest use of it, and an increased demand 
was to be expected under new planning conditions ; 
such @ re-orientation of outlook was to be welcomed 
and must be anticipated. It seemed to him that in 
order to meet the joint demands of town planning, 
both in the sense of accommodation and water sup- 
ply, there should be the closest degree of co-operation 
between town planners and officers of water utilities 
from the very earliest stage of the plan; he was 
certain, indeed, that it was solely along such lines, 
not only as concerned water, but with all public 
utilities, the most effective service could be rendered 
to the planned town or city. Mr. Berry replied 
effectively to a number of points arising from the 
discussion which followed his address. Referring to 
the provision of water to London during the war, he 
pointed with gratification to the fact that the incid- 
ence of typhoid, which might have been a real 
menace, was virtually negligible. The difficulties 
with regard to the sources of water, owing to the 
lowering of the water-table in certain districts were 
also dealt with. 


Swiss ENGINEERING DEVELOPMENTS: 


Last week, by invitation of Messrs. Brown, Boveri 
and Company, Limited, nearly 500 engineers from 
Great Britain, various Continental countries, and 
other parts of the world, visited the company’s 
works at Baden, Switzerland, where a series of lec- 
tures and demonstrations was given to illustrate the 
progress made by the firm during the war period, 
when Switzerland was cut off to a large extent from 
other industrial countries. The visit extended over 
three days, May 14, 15 and 16, and on the first of 
these, short lectures were delivered by the company’s 
engineers, in English, French and German, on such 
subjects as power transmission over long distances by 
alternating and direct current, traction equipment, 
including both mechanical and electrical features, 
modern thermal power stations, and the Brown. 
Boveri gas turbine. On the following day most of 


the equipment referred to in the lectures was 
demonstrated in the works. One noteworthy 
demonstration was the starting up from cold of a 
two-stage gas-turbine generating set developing 
10,000 kW at 3,000 r.p.m., recently completed for 
Roumania. The full load was developed in Jess than 
10 minutes from the start and was then thrown off 
by opening a high-speed air-blast circuit breaker ; 
the momentary increase in speed, we understand, 
did not exceed 250r.p.m. Adjoining the 10,000-kW 
set in the works was a 4,000-h.p. gas turbine for use 
on @ locomotive. Another interesting item of equip- 
ment shown in operation was the heat pump used 
for heating the works and offices of the firm during 
part of the war period, when coal and oil fuel was 
particularly scarce in Switzerland. The heat pump 
enabled more than four times the heat to be obtained 
for a given expenditure of electrical energy than 
would have been possible by direct electrical heating. 
During the war the company constructed and 
equipped a high-tension experimental laboratory, 
and the visitors were able to see this in service. 
The main equipment consists of a transformer 
designed for a secondary voltage of 1,600,000 at 
normal frequencies and providing continuous current 
at 1,200,000 volts when used in conjunction with a 
special form of rectifier. An impulse generator 
capable of giving instantaneous voltages up to 
2,400,000 is also provided; the energy released in 
the discharge from this generator is 14 million kilo- 
watts. On the third day, visits were paid to several 
places of interest at which the firm’s products could 
be seen in service. The firm, which was 
founded by Charles Brown and Walter Boveri in 
1891, attained its jubilee on October 2, 1941, and 
has made many important advances in electrical and 
mechanical engineering during its existence. The 
technical staff now numbers 1,200 and the total 
number of employees at the Baden works is 7,500. 
The present chairman is Dr. Walter Boveri, a son of 
one of the founders. 


Tae JUBILEE OF THE British THomson-HovustTon 
CoMPANY. 


The British Thomson-Houston Company, formed 
on May 18, 1896, actually celebrates this month a 
double jubilee, for the original organisation from 
which it developed—the London firm of Laing, 
Wharton and Down—commenced to trade in 1886. 
The Thomson-Houston partnership began in America 
about 1880, the partners, whose names have been 
thus associated so long that they are now seldom 
considered apart, being the famous Professor Elihu 
Thomson, who was born in 1853 and died in 1937, 
and E. J. Houston. Thomson was English by 
birth, a native of Manc who emigrated to 
Philadelphia with his parents and, at the age of 23, 
became Professor of Chemistry and Physics in the 
Central High School of that city. E. J. Houston 
was an American, born in Alexandria, Virginia, in 
1847. He was a colleague of Thomson at the 
Central High School and eventually its Professor of 
Natural Philosophy. The two professors, in associa- 
tion with an American named Churchill, founded 
the American Electric Company, which subse- 
quently became the Thomson-Houston Electric 
Company and, eventually, the General Electric 
Company, of New York. In 1886, the English 
firm of Laing, Wharton and Down was formed to 
act in Great Britain as the agents for the Thomson- 
Houston firm, but in 1894 a new company was 
established, called at first British Thomson-Houston, 
Limited, which took over the existing patents of the 
American company and with them the right to 
manufacture and sell in Great Britain any machinery 
constructed under those patents. The change of 
name to the present title followed in 1896. The 
first workshops of the British commany were at 
Bankside, London, and there many pioneer lighting 
and traction. contracts were undertaken, among 
them the power plant, sub-stations and train 
equipment for the Central London Railway (the 
“Twopenny Tube”), including the now common- 
place, but then novel, system of multiple-unit 
control. The introduction of this. system, which 
virtually revolutionised electric-rail, traction, especi- 
ally for suburban train services, was en ini 


a 





described by the inventor, the late Dr. Frank J. 
Sprague, in a paper entitled ‘The Genesis of the 


Multiple-Unit System of Electric Train Control,” 

ubli in the Transactions of the Neweomen 
Society, vol. XITI (1933). The company’s 
expanded ge and obliged them to seek larger 
premises. space was found at 
Rugby, where 25 acres of land were acquired and a 
new works erected. Mam i began. at 
Rugby on March 14, 1902. At the present time, 
the Rugby works covers some 120 acres. 


Tue Junior InstrruTion OF ENGINEERS. 


The annual luncheon of the Junior Institution of 
Engineers was held at the Connaught Rooms, Lon- 
don, W.C.2, on Saturday, May 18, the chair being 
taken by the President, Sir George Thomson, F.R.S. 
The guests included Sir Charles Ellis, F.R.S., Sir 
Peirson Frank (president of the Institution of Civil 
Engineers), Mr. O. V. S. Bulleid (president of the 
Institution of Mechanical Engineers), and Mr. Percy 
Good (vice-president of the Institution of Electrical 
Engineers). Sir Peirson Frank, who proposed the 
toast of “‘ The Institution,” expressed the apprecia- 
tion of the senior institutions of the peculiar position 
and valuable work performed by the “J.1.E.” in 
broadening the minds of the younger engineers and 
enabling them to develop their individual judgment ; 
though he added his personal opinion that, contrary 
to the views sometimes put forward by critics of 
modern civilisation, it was no part of the duty of 
engineers in particular to educate the world to use 
aright the new powers made available by the 
advances of science. Mr. L. S. Atkinson, the chair- 
man of the Institution, who responded, said that the 
policy of the Juniors was based upon the belief that 
engineers needed more than merely technical know- 
ledge. He also denied assertions that either scien- 
tists or engineers were warmongers; their whole 
inclination was towards humility in the presence of 
the mysteries that they unfolded. Never were there 
better possibilities for young men than at present, 
he believed ; and as long as future Councils of the 
Institution followed the example set by their pre- 
decessors, the J.I.E. would continue to make a not 
unimportant contribution to the advancement of 
civilisation. Sir Charles Ellis, in proposing the 
toast of ‘Science in the National Service’ and 
paying a tribute, which was heartily endorsed, to the 
work of Sir George Thomson during the war years, 
presented the relationship of the engineer to the 
scientist in a new light by suggesting that the 
function of the engineer was “to get dividends 
from something that the scientist is rather amused 
to be finding out.” Must the world continue to bow 
down to science, he asked ; had scientists justified 
all the opportunities that they had been given/to 
serve the nation, or were they trying to run the 
nation? The scientific method of thought was one 
of the greatest achievement of the human race, but 
it was not a method to be applied universally, and 
he hoped that the human race would never be 
governed exclusively by graphs and statistics. Men 
must not create a cold logical machine and then 
complain that it had ousted them: he would prefer 
to amend his toast to ‘‘ Science in its proper place in 
National Service.” Sir George Thomson, in his 
reply, endorsed this view, especially where it applied 
to civil servants. The soldier, he thought, usually 

ed something of the romantic outlook of a 
boy, but the civil servant had usually forgotten it. 
During the war, there had been developed what was 
regarded as the new study of “‘ operational research,” 
but it was really no more than the study of efficiency. 
It would be a calamity, he agreed, for scientists to 
rule the nation, but it was of the first importance 
that the rulers of the nation should understand the 
scientific mode of thought : Nature was not suscep- 
tible to the charms of rhetoric. Mr. O. V.8. Bulleid, 
in replying to the toast of “‘ Our Guests,” proposed 
by Mr. P. W. Dunn, maintained the epigrammatic 
level of the previous speeches with the assertion that 
“politicians remove power from those who possess 
it to those who envy it” ; and Mr. Percy Good, who 
also responded, returned to the subject of Sir Peirson 
Frank’s toast with the claim that the engineering 
institutions of this coumtry were in advance of the 

ding institutions in all countries, and the 





belief that among them there would always be a 
néed for “a Junior partner.” 
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LETTERS TO THE EDITOR. 
INDUSTRIAL FILMS. 


To THe Eprror or ENGINEERING. 
Sm,—Numerous films on industrial subjects have 
been produced from time to time. Many of these 
do not appear in regular catalogues and are difficult 
to trace, yet they would be of considerable interest 
to a wider audience than they now reach. The need 
for a comprehensive has long been felt. 
We shall be glad if you will draw the attention of 
your readers to the, fact that the Scientific Film 
Association is now engaged upon the preparation of 
a list of industrial films. A preliminary list con- 
taining 200 titles has been and copies 
may be obtained from the Association at a nominal 
charge of .2s. per copy. Any information your 
readers may be able to give us which will enable 
us to add to the list would be greatly appreciated. 
The title of the film, the source from which it 
may be hired or borrowed, and other relevant 
particulars should be sent to me at the address 
given below. We should like to stress the fact 
that the Scientific Film Association is a non-profit- 
making body whose aim is to promote the fullest 
possible use of the film for education and research in 
science and technology. 
Yours faithfully, 
V. J. DONNELLY, 
Hon. Secretary, Industrial Committee. 
The Scientific Film Association, 
34, » London, W.1. 
May 16, 1946. 





A SIMPLE TEST OF SIGNIFICANCE. 


To THe Eprror or ENGINEERING. 

Sm,—I make this belated reply to the letter from 
“A. Mateur ” in your issue of November 30, 1945, in 
case none earlier has been received, because it seems 
desirable to point out the fallacy in his argument 
and the resulting incorrectness of the significance 
test he proposes. 

We assume, as he does, that the means, A, and 
A,, of two sets of results are normally distributed 
with “known” standard errors co, and o,. The 
difference A, — A, therefore has standard error 
Voi +o}. A,— A, will exceed 2-33 Vo? + 03 in 
only 1 per cent. ‘of cases if there is no 
between the true means of the sets. So, too, will 
A, — A,, so that the test is actually one at the 2 per 
cent. significance level, when both possibilities are 
considered. This is the first point that “A. 
Mateur ”’ does not make clear. 

The proposed simple test gives 1-28 (c,+ 2) 
as the significant value of A,— A,, against the nor- 
mal theory value, 2-33 +/c? + 03. The former 
value is always the less, as the table herewith shows. 


Factor for a, to give Significant Difference. 











o2 Proposed Normal 

a Test. Theory. Ratio. 
oY) 1-28 2-33 1-82 
0-5 1-92 2-60 1-35 
1 2-56 3-29 1-28 
2 3-84 5-20 1-35 
4 6-41 9-59 1-30 














Hence significance of a difference is over-estimated 
and the test may be expected to lead to wrong 


conclusions. , it cannot be si 
true that | A,— A, | > 1-28 (c,+ o,) in 2 per cent. 
of cases and | A, — 


A, | >2-33 Vo? + o2 in 2 per 
cent. of cases. Since latter statement is true, 
the former must contain an error. The error is, 
that only the set of possibilities for which the 
observed values lie at or beyond given distances 
from the true (but unknown) mean are considered in 
calculating the probability of “ si bs 

while other possibilities, which would be j 

equally significant, are ignored. For example, if 
A, and A, both lay on the same side of the true mean, 
but a distance 1-28 (co, + ¢ or more apart, pm 
would still be j different. 

Tobability of ake iol Cae cael eel he 
included, thus increasing the probability of the 
differences which are being judged significant and 


»| to form a Whitworth 


reducing their true significance. The normal theory 
test takes into account merely the difference between 
the observed means, rightly di as irrelevant 
any restriction as to the position of the means in 
relation to the true means. 

Finally, since the calculation of the standard 
error of a difference by the root-sum-of-squares 
formula given above is no more than slide-rule 
work, there does not seem to be any practical advan- 
tage gained by attempting to simplify the signifi- 
cance test at the expense of accuracy. 

P.O. Box 18, E. J. WititaMs. 


South Melbourne, Victoria. 
May 9, 1946. 





OBITUARY. 


MR. E, R. DOLBY. 

Ir is with great regret that we record the death, 
on May 16, of Mr. E. R. Dolby, well known in West- 
on rails 0 dn Rebate se yrange 

in heating and ventilating, and to a 
wide circle of Whitworth men as the first honorary 
secretary of the Whitworth Society. He was 84 
years of age and had retired some years ago from 
active practice, but until artis recently 
continued to attend fairly frequently the 
of the various institutions to which he belonged. 

Ernest Richard Dolby was born on December 3, 
1861, and received his engineering training in the 
locomotive works of Messrs. Hudswell, Clarke and 
Company, Leeds, where he served a seven- 

ticeship. Between 1882 and 1885, he at- 
tended the Yorkshire College (now the University 
of Leeds) and in the latter year gained a Whitworth 
Scholarship valued at 150/., a distinction which he 
shared with, among others, the late Mr. H. M. 
Martin, who was for over 46 years on the editorial 
staff of ENernerrre. Before this, however, Dolby 
had travelled fairly extensively for his firm, visiting 
Portugal, Ireland and Holland to erect locomotives 
and put them into service. He came to London in 
1888 to join the staff of Mr. Illius A. Timmis, by 
whom he was employed on train lighting by elec- 
tricity and on the system of railway signalling which 
Mr. Timmis introduced ; but in the following year 
he commenced to practise on his own account, 
specialising in the heating and other engineering 
plant of public buildings. Among the installations 
for which he was responsible may be mentioned 
those of the Royal Victoria at Newcastle- 
on-Tyne, the Royal Agricultural Hall, at Islington, 
ears of the museums and colleges of the University 
of Oxford, and, more ay dheok Westminster Abbey. 
He travelled frequently abroad an active 
part in the organisation or adjudication of several 
international exhibitions, International Railway 
Congresses, etc. _He was the author of a number of 
papers, mainly on the problems and ice of 
and ventilation, and at one od, in the 
early ‘nineties, edited an electrical journal. When 
the late Dr. H. 8S. Hele-Shaw, during his presidency | ing 
of the Institution of Mechanical Engineers in 1922- 
23, decided to press for the formation of a society of 
Whitworth Scholars and Exhibitioners, Dolby sup- 
ported the idea with Genthiiiddnen" td th wid Sie Wien 
at the initial meeting on January 12, 1923, put the 
proposition “‘ that this meeting . . - hereby resolve 
laboured hard and long, in conjunction with’ Pro- 
fessor D. A. Low, to produce The Whitworth Book 
in which the awards, and the subsequent careers of 
the recipients, were recorded. It was a work which 
greatly extended his already wide circle of friends, 
and one that gave him at once a deep satisfaction 
and an interest which was maintained to the end 
of his life. 





“ METHODS OF MECHANICAL ANALYSIS OF PORTLAND 
CEMENTS”: ERRATUM.—We regret that, in the footnote 
on page 457, ante, references to two books, with identical 
titles, were inadvertently combined into one. Portland 
Cement, by R. K. Meade, was published by the Chemical 
Publishing Company, Incorporated, of Brooklyn, New 
York, U.S.A., but is now out of print. Portland Cement, 
by A. O. (now Sir Charles) Davis, is published by Concrete 





Publications, Limited, 14, Dartmouth-street, London, 
8.W.1. [Price 30s. net.) 
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As its secretary, he | i 





a 


THE IRON AND STEEL 
INSTITUTE. 
(Concluded from page 473.) 
THE final session of the annual general meetj 
of the Iron and Steel Institute was held on the 


of Thursday, May 2, when the President, 
Dr. C. H. Desch, F.R.S., again occupied the chair. 


THe OVERHEATING OF STEEL. 


The whole of the morning was devoted to a dig. 
cussion on the Wichigier ag of Steel.” This was 
based on five pa) gers Samay. » ‘ Some Aspects of the 
Overheating of tel Drop-Forgings,” by Mr. H. J, 
Merchant; “The Overheating and Burning of 
Steels,” by Mr. A. Preece, Mr. A. Hartley, Dr. §. B. 
Mayer and Mr. J. Nutting, of the University of 
Leeds; “Overheating and Burning of Nickel. 
Chromium. Molybdenum Steel,” by Mr. W. E. Good. 
rich, of Messrs. William Beardmore and Company, 
Limited, Glasgow ; “‘ The Effect of Oxygen on the 
Isothermal Transformations of Steel, and a Sug. 
gested Test for Burning,” by Professor F. C. Thomp. 
son and Dr. L. R. Stanton, of the University A 
Manchester; and ‘‘Some Experiments on Over. 
heating,” by Mr. J. Woolman and Mr. H. W. Kirkby, 
of the Brown-Firth Research Laboratories, Sheffield. 
The five papers were presented in summarised form 
by Dr. J. W. Jenkin. 

In the first paper, Mr. H. J. Merchant stated that 
alloy-steel forgings had a prominent place in aero- 
nautical power units where quality must be second 
none. For this reason the whole subject of over- 


of the relationship between the temperature and 

time needed to produce, or rather to avoid, serious 
The effect of different furnace atm 

and the possible effects on overheating of the differ- 

ent types of scales which they produced should 


aspect was the effect of small amounts of hot work 
on overheated steel. There was also @ possibility 
that steels having different grain-growth charac- 
teristics at forging temperatures would vary in 
susceptibility to overheating. For detecting over- 
, ® non-destructive and precise method of 
estimating the degree of damage suffered by the 
steel would be welcomed by drop-forgers, as would 
authentic evidence on the loss of fatigue strength. 
At present, the destructive fracture test was pre- 
eminent, but even this needed to be standardised 
throughout the industry. 

In the second , entitled “ The Overheating 


Hi 


steels had made possible a number of conclusions. 
Thus, overheating was an inherent property of a 
steel and it occurred in a temperature range extend- 
upwards from 1,250 deg. C. It was indicated 

a hee of facets in the fracture (prefer- 
ably that Lene eng Me 5a and also by special 
Overheating resulted from diffu- 


electric steels generally having a lower overheating 
temperature than those made in the open-hearth 
furnace. There would appear to be no clear relation- 
ship between the overheating and the 
normal specified analysis of the steel, or its oxygen 
and nitrogen contents. An unexpected correlation 
ne baer, Obeared neproms: Shp. teetewen, semen of 
a steel and its overheating: tem Thus, 


treatment through the overheating range, had been 
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found to be more effective than the methods at 
+ in use, involving a prolonged 
treatment > a temperature between 900 deg. and 
160 deg. 
Mr. W. EB. Goodrich, the author of the third p 
entitled ‘Overheating and Burning of 
Chromium-Molybdenum Steel,” stated that occa- 
sionally, fractured test- ieces removed from forgings 
for routine disclosed small areas of 
granular facets, which some had inter- 
as indicative of “burnt” steel. More con- 
gervative opinion, however, had regarded these areas 
as possible signs of “ overheating,”’ and had inclined 
to the view that the evidence of such a condition 
might be masked by slow rates of cooling while, on 
the other hand, signs of overheating, as judged by 
fractures, might occur in material which, in fact, had 
not been overheated. A series of experiments had 
been conducted, therefore, on sections machined from 
3 nickel-chromium-molybdenum-vanadium steel 
forging, the sections being heated to initial tempera- 
tures ranging between 1,250 deg. and 1,400 deg. C. 
and subjected to various cooling treatments, in some 
cases followed by a further standard oil-hardening 
and tempering operation. Afterwards, the speci- 
mens were fractured and their fractures and metal- 
lographic structures examined. It was found that a 
repetition of normal oil-hardening and tempering 
treatments, or slow cooling from the overheating tem- 
peratures could appreciably reduce, and in many cases 
entirely eliminate, the abnormal granular type of 
fracture. Even at overheating temperatures of the 
order of 1,400 deg. C., no incipient fusion was 
detected at the grain boundaries or within the grains, 
though there were signs of a metallographic change 
eg ee re ea eee 
grain boundaries and also originating from non- 
metallic nuclei within the grains. 

In the fourth paper, on “ The Effect of Oxygen 
on the Isothermal Transformations of Steel, and a 
Suggested Test for Burning,” Professor F. C. Thomp- 
son and Dr. L. R. Stanton stated that samples of a 
series of plain carbon steels had been locally burnt, 
and subsequently isothermally quenched to various 
temperatures, with a view to finding a test for burnt 
material. The results had shown that the rate of 
breakdown of austenite might be accelerated by 
burning and the presence of oxygen, directly or 
indirectly, made the steel more reactive. Since 
decarburisation during burning was only slight, it 
could not be the sole cause of the more rapid trans- 
formation found in the burnt areas. When the pro- 
duct of the decomposition was martensite, the effects 
of burning were not confined to the grain boun- 
daries, but penetrated to the centre of the grains. 
The rate of austenitic decomposition was effected 
by the presence of gases in the material. Although 
in some material it was possible to differentiate quite 
clearly between the normal and the burnt states, it 
was quite impossible, at present, to suggest any test 
based on isothermal behaviour which could have 
general applicability. 

The fifth and ‘last paper was a communication 
from the Brown-Firth Research Laboratories, Shef- 
field, entitled “* Some riments on Overheating.” 
The authors, Mr. J. Woolman and Mr. H. W. Kirkby, 
said that a series of experiments designed to throw 
light on the phenomenon of overheating and the 
factors affecting it had been carried out. Some 
evidence had been obtained in support of a hypo- 
thesis that the overheating phenomenon, indicated 
by faceted fractures, was a precipitation effect and 
was not the result of external gas atmospheres. It 
was considered that the precipitate was already 
present in the steel as cast, and the effect of heating 
to a high te was to redissolve it. Subse- 
quent cooling, if at a suitable rate, resulted in a pre- 
cipitate forming at the existing austenite boundaries 
which then asa network. The indications 
were that the rate of cooling from the overheating 
temperature was an important factor in producing 


faceted fractures. The method of steelmaking and | PPS” 


the addition of aluminium and other “killing” 
agents also had an influence on the minimum over- 
heating temperature, although the reasons for both 
effects were not yet clear. The mininium over- 
heating tem; might also be influenced by the 
state of combination of the sulphur, and hence by 
the manganese content. 





cit wes ogous by Ie. A. Preece, who 


xperiments ' 
- | 1,375 deg. C. only, but they aa eee Senn 


stated that signs of ov ericating in ea a 
masked by slow rates of cooling. He (Mr. Preece) 
would go farther and say that slow rates of cooling 


suppressed overheating. Mr. W. E. Goodrich, who 
spoke next, justified his statement by saying that 
the particular type of fracture associated with over- 
heated structures depended on the rate of cooling 
through the critical range. There was ample évi- 
dence that open-hearth steels, which contained a 
higher proportion of non-metallic inclusions than 
electric steels, required a higher minimum over- 
heating temperature for the granular faceted struc- 
ture to appear. Ifthe precipitation hypothesis were 
correct, exactly the reverse would be expected, i.c., 
the ‘‘ dirtier ” the steel the more it would be prone 
to overheat. It might be that future work would 
show that one particular type of non-metallic im- 
purity had an influence and might account for the 
phenomenon. While Mr. Preece and his colleagues 
showed quite clearly that the furnace atmosphere did 
not seem to matter very much, Mr. Merchant did 
not agree with these findings and inferred that a 
strongly oxidising and turbulent atmosphere resulted 
in overheating at lower temperatures. Personally 
he thought that a furnace which had a turbulent 
oxidising atmosphere would very easily result in 
the production of local hot spots, and these local 
spots might give rise to the overheated structure. 
The actual temperature in the furnace might be 
much lower than these positions indicated. Speak- | gir 
ing generally, he expressed the view that, at present, 
there was too much ion on too little evidence, 
but the hypotheses put forward could be used as a 
basis for further work. 

Mr. J. Woolman said that the actual cause of 
overheating was still very obscure. Mr. Preece 
and his co-workers would not go farther than to 
suggest that it was due to some diffusion phenomena, 
either to or away from the grain boundaries. Mr. 
Kirkby and he had been led to the view that some 
form of precipitation to the grain boundaries was 
the explanation and he contended that most of the 
results recorded in their paper supported that view. 
Professor F. C. Thompson, who spoke next, said that 
taking the papers as a whole, it was abundantly clear 
that the overheating and burning of steel could 
not ‘be ascribed to any one element per se. An 
explanation had to be looked for in a radically 
different direction. The precipitation theory of 
Messrs. Woolman and Kirkby was, in some ways, 
very attractive and he felt that it contained, at all 
events, part of the truth. So far as he could see, 
however, the burning and overheating of steel was 
such a complex phenomenon that it might well be 
that no one e ion was adequate to explain 
the whole of the facts. Nevertheless, the papers, as 
a whole, threw a great deal of light on the possible 
effect of gases and a very arguable case could be 
made out that there was now something like proof 
that gases were one of the main causes of overheating 
and burning. 

. H. Sutton said that the papers referred to a 
trouble which, like hair-line cracking, happened to 
be closely associated with those periods in the world’s 
history during which the production of forgings was 
greatly accelerated. Austin’s work* in this field, 
several ago, had been very complete and 
thorough, and he was glad that fitting reference 
to it had been made by the authors. There was 
clear’ evidence in the paper by Mr. Preece and his 
colleagues that nitrogen was something to watch 
rather carefully. The overheated condition, if 
t in more’ than moderate degree in a steel, 
could be detected by modern methods of electro- 
magnetic inspection, as used for crack detection. 
The next speaker, Mr. J. Hinde, gave some Leg 
lars of the method used to detect 
components supplied to the Accrington works of the 


* Iron and Steel Institute Special Report, No. 14, 
page 189 (1936). 








i connect 
ing rods being examined and graded by this means. 
From one British source, of 11,000 stampings exam- 
ined, some 3,000 had been found to be burned and 
about 2,000 to be overheated to what was called 
grade C, or worse. Grade C was the stage at which 
a definite pattern of grain boundaries began to be 
revealed ; Grades D, E and F showed a thickening 
of the boundaries and a generally more definite 
pattern. From the same British source, 6,000 
finished rods had been examined and 1,500 found to 
be overheated to about grade C. From two other 
British sources, many thousands of stampings had 
been examined and none had been found to be over- 
heated or burnt. An examination of many thou- 
sands of American stampings had revealed that 20 
per cent. were overheated to grade C, but, of 3,000 
finished components, only 67 had been graded C. 
The difference in the rejection rate between stamp- 
ings and finished components indicated the variation 
in the degree of overheating from the outside to the 
centre of the section. 

Mr. P. H. Frith, in a communication read in his 
absence, spoke of the experiments conducted in the 

of the Bristol Aeroplane Company, 
during the past four years, on the effect of over- 
heating on the fatigue properties of nickel-chromium 
steels. The first series of tests had been carried 
out in the Avery-Schenck push-pull fatigue- ao er g 
machine, on finished-machined arti 

ois hardeal Uial teudbooalt to Wot lon a 3 100 tons 
per square inch maximum tensile strength. On 
completion of the tests on each rod a microsection 
was from the commencement of the fatigue 
fracture, and after etching with nitro-sulphuric acid 

were taken at a magnification of 100, 
and was carried out from A to C. From 
these tests it appeared that some degree of over- 
heating could be permitted on articulated rods. A 
second series of tests on sections cut from articulated 
rod forgings, using reversed bending stresses, was 
decided upon, using a number of forgings which 
revealed burning on the outside surface by a Magna- 
flux examination. It appeared from these fatigue 
tests that if articulated-rod forgings were subjected 
to Magnaflux examination prior to machining and 
all-rods which did not reveal burning were accepted, 
then it was possible for the finished-machined rods 
to have a certain definite degree of overheated 
structure inside the wrist pin or gudgeon-pin eye, 
with a reduction in the fatigue properties of approxi- 
mately 8-8 per cent. 

Professor G. Wesley Austin said that in his 
investigation, mentioned by Dr. Sutton, he had set 
himself three questions, namely, how could the 
defect be detected; what was its effect on the 
mechanical properties and what was the nature of 
the mechanism of overheating. He had never 
thought of the Magnaflux method, but if it detected 
the defect, surely discontinuity must exist. He had 
attributed the cause of the defect to the melting of 
inclusions which flowed by capillary action round 
the existing boundaries at the time the defect 
occurred, but this did not seem to be the opinion of 
any of the present investigators. The next speaker, 
Dr. P. G. Bastien, who addressed the meeting in 
French, emphasised the extreme persistence, in 
certain cases, of faceted structures due to over- 
heating. He added that, if the phenomenon of 
overheating was now known in its main features, 
there remained a number of points regarding the 
nature of the physico-chemical mechanism involved 
in its production concerning which more precise 
information was required. The introduction of 
more refined m phic technique, making it 
possible to reveal the nature of the joints between 
the grains and the austenitic structure formed at. 

temperatures was much to be desired. 

Mr. J. D. Latta said that it appeared that no 
real solution of the overheating defect had been 
reached and that it was not yet possible to deter- 
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mine accurately whether a forging was overheated 
or not. He hoped the authors would persevere in 
their experiments and produce a suitable test. 
The next speaker, Dr, H. O'Neill, said that on 

the and particularly those by Mr. 
Preece and Mr. Woolman and their co-workers, he 
felt that the evidence indicated that burning 
depended on, or was associated with, the nitrogen 
content ; the lower the nitrogen content, the less 
being the liability to overheating or burning. For 
this reason he was surprised that Mr. Preece and 
his collaborators should state in their paper that 
no relation was apparent between the nitrogen 
content and overheating temperatures. The papers 
were devoted mainly to high-alloy steels, but in 
the few cases of carbon steels reported it was found 
that the overheating temperatures differed. The 
effect obviously varied from cast to cast, and he 
expressed the hope that some attention would be 
given, in the future, to plain carbon steels. Dr. 
G. B. Waterhouse, who next, drew attention 
to a paper read by Jominy and Strohm before the 
American Society for Metals in February. These 
authors had shown that by careful temperature 
regulation this type of failure could be prevented 
to a large extent. 

Mr. -H. A. Whiteley said that he had been asso- 
ciated with Mr. Merchant in the early stages of the 
work described in his paper, which had been started 
in 1941, largely as a result of thousands of pounds 
worth of rejections for what, at that time, were 
considered insufficient reasons. As a drop forger, he 
rejoiced in the large measure of agreement. which 
the papers showed on certain points, and that agree- 
ment would probably be increased when the various 
investigators had had an opportunity of considering 
the matters brought into prominence in the dis- 
cussion. The suggestion of suppressing or remov- 
ing the appearance of overheating by slow cooling 
from high tem was particularly attractive 
and no doubt drop forgers would place orders for 
furnace equipment capable of securing this very 
slow cooling. He would like to see more evidence 
on the influence of overheating on the fatigue values. 
To make real progress, however, there must be 
intimate ration between the manufacturer 
and the client. Non-destructive tests were also 
required. When forgings were machined, magnetic 
methods could be a' , but these revealed burning 
only and did not detect overheating. In regard 
to oxide films on fractures, he had seen quite a 
number and Mr. Merchant’s comment on this 
matter was quite justified. The paper by Jominy 
and Strohm, mentioned by Dr. Waterhouse, was now 
in the Institute’s library and although he had not 
had time to study it carefully, he believed it was true 
that their observations did not altogether coincide 
with those made in the papers under discussion. 

Mr. W. E. Cooper said that the matter of over- 
heating had been of considerable concern to him 
when he was chairman of the War Materials Com- 
mittee of the Aircraft Industry. Tens of thousands 
of components were being turned out and, for 
certain drop stampings, a maximum forging tem- 
perature of 1,250 deg. C. had had to be stipulated. 
Subsequently, through a Joint Central Advisory 
Committee, the steel industry had undertaken to 
have the subject thoroughly investigated in order 
to produce definite practical recommendations for 
the benefit of both the drop forgers and the aircraft 
firms. He felt that, except in the case of the paper 
by Mr. aa uaa meeaals paket ‘ote 
advance in useful knowledge 
made to assist those amicted by the the 1082-43 ey "43 epidemic 
of overheating and burning of drop forgings 

In closing the discussion, the President said that 
not only the present papers but many reports of 
research work done in recent times had shown the 
enormous importance of the grain boundary as 
compared with the general mass of the metal. 
It was quite obvious that new techniques would 
be necessary in this sphere. With the new tech- 
nique of electrolytic polishing, developed recently 
in France, there should be a better opportunity of 
using high-power magnification on the grain- 
boundary material, If the technique of the electron 
miicroscope—which he believed would now become 
much more general—could be applied, more might 
be learned concerning these grain boundaries. 





THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Continued from page 475.) 


THE ion of the papers at the morning 
session of the Institution of Naval Architects on 
Friday, April 12, was preceded by the elections 
and transferences of members. Thirty-six Associate- 
Members were transferred to the grade of Member, 
and 38 new Members were elected, a total of 74; 
79 new Associate Members were elected and 34 
transferred from other grades, making a total of 
113; 69 Associates were elected, including two 
transferences ; and 88 Students were admitted. 

The meeting then heard and discussed two papers, 
the first of which, ted by Professor J. E. 
Harris and Mr. W. A. D. Forbes, R.C.N.C., dealt 
with ‘‘ Under-Water Paints and the Fouling of 
Ships, with reference to the Work of the Marine 
Corrosion Sub-Committee of the Iron and Steel 
Institute and the Admiralty Corrosion Committee.” 
Professor Harris, who holds the Chair of Zoology 
at the University of Bristol, is chairman of the 
Marine Corrosion Sub-Committee, and Mr. Forbes, 
an Assistant Director of Naval Construction at the 
Admiralty, is chairman of the Admiralty Corrosion 
Committee. The second paper, on “Tilt Tests 
from the Shipbuilder’s Standpoint,” was presented 
by Mr. R. E. Mate, outside engineering manager of 
Messrs. Yarrow and Company, Limited. 


UnpEer-WaTER PAINTs AND THE FOULING OF 
SuHres. 


The paper by Professor Harris and Mr. Forbes 
was, in effect, a continuation of the several earlier 
papers on various aspects of the same subject, 
read before the Institution of Naval Architects, 
the Iron and. Steel Institute and the North-East 
Coast Institution of Engineers and Shipbuilders in 
recent years. The. length of life of a successful 
anti-fouling composition, the authors stated, de- 
pended on its poison content and there was some 
reason to suppose that the rate of loss of poison 
was connected with the anti-fouling property. 
Data establishing a clear relationship between fhe 
rate of loss of copper (cuprous oxide being the usual 
poisonous constituent) and the anti-fouling property 
were first obtained in the summer of 1943; similar 
results had been obtained by American investi 
some time previously, h these were not pub- 
lished until 1945. The leaching test employed by 
the Marine Corrosion Sub-Committee was described ; 
the desirability of standardising this test was evident 
and a special panel had been formed to consider 
this matter. At the sub-committee were 
working on methods for the analysis of the copper 
and mercury content of anti-fouling coatings. After 
discussing developments in protective paints and 
the preparation of surfaces ane See 
paper described a wet sand-b 

removing fouling from ships’ hulls, Pare 
the Mare Island Navy Yard in the United States, 
some five years ago, and now adopted in all United 
States Navy Yards. Particulars were given also of 
full-scale ship trials of anti-fouling compositions, 
of various trials with the Admiralty moored raft in 
Plymouth Sound, and with the rotating apparatus 
developed at the Chemical Research Laboratory at 
Teddington to carry out accelerated tests of the 
corrosion resistance of metals. In the course of the 
meeting, a film was exhibited, by courtesy of the 
been | United States Navy Department, showing the opera- 
tion of the wet sand-blasting process meationed in 
the paper. 

The discussion was opened by Dr. G. S. Baker, 
who said there seemed little doubt that paints which 
allowed copper oxide to leach out at a certain 
rate would prevent young life adhering to the 
paint. The authors spoke of a leaching rate of 10 
micrograms per square centimetre per day as the 
necessary rate, and as constituting a reliable 
standard. Considering whether such a standard 
could be used in @ paint specification, and whether 
it was a stable standard, Dr. Baker quoted test 
results published in America which, he suggested, 
rather weakened the argument. In those tests, it 
was found that the leaching rate varied from 0-29 
to 0-16 milligrams as the bubbling varied from 


** vigorous "’ to two bubbles per second. The: 
it seemed that some control should be Pica 
washing away the copper when it had got outside 
the paint, otherwise there would be odd results. 
Farther, and equally important, was the fac 
that, in ‘some tests with a cold plastic cuprous-oxide 
paint, temperatures had had a very considerable 
effect on ing rate, which had practically 
doubled when the temperature increased from 10 Pa 
to 26 deg. C.. He believed that, in this country, 
most of the leaching-rate tests were made at 25 qd 
C., but in America they were carried out at 20 deg. ( 
The average sea temperature was 15 deg. C., in the 
North Atlantic, so that the leaching tests, both 
here and in America, were done at temperatures 
considerably higher than the average temperature 
of the sea water, so far as many of our ships were 
concerned. He asked, therefore, whether those 
results with a cold plastic paint could be regarded 
as representative, and if so, did not their standard 
leaching rate require revision? Another matter in con. 
nection with the leach test was the treatment of the 
surface. Slime formed very rapidly in the water, 
especially on a resin paint, and an infinitely thin coat of 

grease collected over the paint on the ship’s surface, 
80 o> that the paint was leaching through the coat of 
slime and coat of Those coats were 
removed by the plate before the test 
Did the authors consider that to be fair or repre. 
sentative of the ship, seeing that a paint with such 
coatings would, presumably, have a,lower leach 
rate with the slime and grease than without ? With 
regard to the efficacy of the toxic solution and the 
manner in which it acted, the authors had pinned 
their faith to the laminar sub-layer, a suggestion 
which had. been discussed in committee once or 
twice. In calculating the strength of the solution, 
he had taken the layer as having a thickness of 
0-003 in., the ship a speed of 10 knots, and the 
outer part of the layer a speed of 5 knots. At the 
outer side of the laminar sub-layer, the velocity 
of the water was about half the velocity of the ship. 
The layer was broken up and dispersed at every 
butt, and, taking the ship plates as being 30 ft. 
long, the poison could accumulate in that 30 ft. 
Under those conditions, a leach rate of 10 milligrams 
per cubic centimetre gave a solution : 

Weight of water 10’. He believed 
testbed “walahh of = 10’. He ev 
that to be just on the margin of the strength required 
in solutions to enable an anti-fouling paint to be 
effective. If the speed of the ship were reduced to 
half, the effective strength of the solution was 
doubled. Thus leach rate and solution were at 
least in the same picture. When the previous 
paper was read, he had expressed surprise at a 
statement that arsenic had no anti-fouling effect. 
Since then the Committee had made tests with 
some organic arsenical compounds which had shown 
a high anti-fouling value, and he suggested that this 
‘or | line of investigation might be pursued. 

Mr. J. M. Murray said that the paper showed 
that a new stage had been reached in combating 
corrosion and fouling, and that the labours of 
the committees were bearing fruit. It could be 
concluded from the paper that progress in the future 
should be rapid. On the general corrosion problem, 
Mr. Murray recalled the remark made before the 
Institution in 1935 by Dr. Montgomerie that, 
provided the surface of the steel were clean, and 
provided the paint adhered to the steel, there was 





implicit assurance 
that, if the second stage had not already been 
reached, it would not be long postponed. Having 
watched a demonstration of the wet sand-blasting 
process at Portsmouth Dockyard, he had been 
greatly impressed by the results. The vessel being 
treated was fairly ancient and it was obvious that, 
provided reasonable care was exercised, all rust, 
scale, old paint and other foreign matter were 
completely removed and an excellent surface for the 
application of paint was obtained ; plate edges and 
corrosion pits which defied the orthodox chipping 
and brushing methods were left completely clean. 
The results attained by wet sand-blasting might 
well be investigated by shipowners as well as by 





shipbuilders, for it appeared that, if a merchant 
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ship were treated in that way at the first dry docking 
va! then when the ship was, say, 12 to 15 years old, 
ont improvements would result. 

. G. 8. Baker said that recently he had 
asco to try the paints evolved by Dr. K. A. 
Pyefinch, the chief investigator at Millport, which 
were based on Professor Harria’s theory. 

Dr. W. H. J. Vernon, of the Chemical Research 
Laboratory, said that the work of the committees 
fell into two phases; there was the i 
phase of clarifying the existing information, and the 
second phase of proceeding to new work and new 
development in the field. The clearing up of 
doubtful points was by no means unimportant, in 
view of the statements which did exist in the 
literature, and for which the basis was dubious ; 
for example, work which had been put forward— 
not in this country—indicating that colour had a 
marked effect and now there was on record the 
precise and negative influence of that factor. The 
authors spoke of basic pigments, such as zinc oxide, 
which appreciably increased the mercury leaching 

rate, presumably by a preferential combination of 
the setae Oils ths Sew seca: Wiieiia wilee to 
that it was stated that increasing the proportion 
of free rosin increased the copper leaching rate. 
He asked the authors to clarify these two somewhat 
conflicting statements. The rotor apparatus at 
Teddington, which had been mentioned, was proving 
useful, mainly beeause of the criterion it afforded 
of the adhesion factor. There was a field there for 
considerable further research. It was rather implied 


Murray himself had rather provided the answer 
when he had referred to sand-blasting and the 
clearing out of the corrosion pits. The objective 
was to see that there were no corrosion pits. 


Sir Stanley Goodall said he was glad that the 
Institution in recent years had been paying such 
attention to fouling and corrosion, because a bad 
surface might altogether rule out the effect of a 
good form. Shortly after he became Director of 
Naval Construction, a scheme was started for making 
full-seale taials in order to ascertain the best com- 

from the points of view of anti-corrosion 
and anti-fouling. The trials were interrupted 
by the war; but even if there had been no war it 
would have been a long time before results were 
obtained. The Marine Corrosion Sub-Committee 
were hastening results. It was a little hard to 
pour cold water on the leaching tests because they 
were so rapid ; the question was whether they were 
giving good results. The ultimate effectiveness of 
an anti-fouling paint must continue to be assessed 
from the results of full-scale trials on ships in service ; 
those results would be slow in coming, and the Sub- 
Committee were doing great service to shipowners 
by introducing the accelerated tests 

Professor Harris, in reply, said he felt that the work 
on the biological side had been a profitable activity. 
Expressing agreement with Dr. Baker that the 
leaching test must be carefully standardised, he 
said that, as far as possible, they carried out all 
tests within a temperature range of plus or minus 
2 deg., and even less in the case of the Admiralty 
tests. The rate of bubbling must be very carefully 
adjusted ; they used a bank of standardised filter 
pumps run from a constant head of water. The 
difficulties experienced in the past with slime forma- 
tion on leaching tests had largely disappeared with 
the present system of panels in the sea instead of 
in laboratory tanks. In an earlier paper, the 
authors had acknowledged that inorganic arsenic, 
as arsenites and arsenates, were ineffective ; but 
in the present paper they had referred to ‘ DM,” 
which was an arsenical smoke, and was undoubtedly 
effective. It was an organic compound, and was 
more effective than the inorganic arsenites and 
arsenates. Replying to Dr. Vernon’s comment on 
rosin, he said he hoped the position would be 
clarified by a paper which was in course of pre- 
paration by Mr. Barnes, the chemist to the anti- 
fouling research team. Briefly, the method by 
which the copper was released to be by 
solution of the rosin. A combination of rosin with 
@ basic pigment like zinc oxide did not affect the 
rate of breakdown of the paint matrix, and therefore, 
it had little effect on the copper leaching rate. On 





the other hand, if mercury oxide were present in the 
composition, it combined with the copper; there- 
fore, the mercury.did not leach out. of the compo- 
sition, and at the same time the leaching rate of 
the copper was appreciably reduced. 

Mr. W. A. D. Forbes, ey ogee ama 
discussion, recalled Sir Stanley "s reference 
to the importance of ship form. Large sums of 
money were spent in the endeavour to reduce 
resistance to the lowest possible figure by getting 
the form right, but there was a tendency to quibble 
about spending a few thousand pounds on the 
experimental work necessary to produce the paints 
which would keep the ship clean. It was quite 
an important matter to keep the ship clean; it 
even affected the design of ships. If the designer 
could be certain of having a clean hull when six 
months out of dock, he could start with a smaller 
horse-power than would be necessary otherwise, if 
the criterion were that the ship should maintain 
a given speed when six months out of dock. Again, 
the saving of fuel was immense. In the United 
States Navy, where hot plastic paint had reached 
a very high standard, it was found that, as the 
period out of dock increased, the increase in the 
number of revolutions per minute of the propulsive 
machinery was practically negligible, whereas in 
the British Navy, with the paints used, there was 
@ large increase in the revolutions required to 
maintain a given speed. It was not exactly the 
intention to incorporate the leaching test in a speci- 
fication, as Dr. Baker had suggested; the main 
purpose was to use it as a tool to assist the paint 
-|formulator in introducing different types of com- 
positions. In the past, they had simply to make a 
change in the formula and applied the paint to 
panels on a ship, and then wait many months 
for the results. The leaching test could be used 
in the laboratory, and was independent’ of ‘the 
seasons of the year, the location or the existence of 
fouling organisms. Paint manufacturers were well 
aware that what was required was not so much im- 
proved paints, but improved surfaces on which to 
apply the paints. A code of good practice for the pre- 
treatment of ships’ surfaces before painting was 
requifed ; that could be drawn up only by a com- 
mittee in association with the paint manufacturers 
and the shipping interests. The British Shipbuild- 
ing Research Association were joining up with the 
Marine Corrosion Sub-Committee in this matter, 
and he hoped that the composition manufacturers 
would also join them. 

The President said that he had been much im- 
pressed by the statement, in the commentary on 
the film showing the sandblasting process, that, 
when the sandblasting system was used, and even 
before the preservative was applied, the ship was all 
right for two years. A) tly, however, there 
was also the problem of the paint. ° It would be a 
wonderful thing for those who lived in ships to be 
relieved of the nightmare, after they had been at 
sea for six months in war, that the maximum speed 
of their ships had been reduced by 2 knots, so that 
the time of passage would be longer and the con- 
sumption of fuel would be greater. The importance 
of the matter to the Navy could not be exaggerated. 


Tur TEsTs FROM THE SHIPBUILDER’s STANDPOINT. 

Mr. R. E. Mate’s paper on “ Tilt Tests from the 
Shipbuilder’s Standpoint”’ dealt with a subject 
which, so far as we can recall, has not been ventilated 
previously before any institution: namely, the 
problems involved in ensuring a sufficiently true 
alignment between the seatings of the various guns 
in a ship, and of the director controlling them, to 
enable full advantage to be taken of the accuracy 
which modern fire-control mechanism offers. These 
several seatings must be parallel, within fine limits, 
with the datum plane of the ship, and the amount 
by which a given seating deviates from parallelism 
with this common plane is known as the “tilt.” 
The amount of divergence that can be accepted 
depends on the amount of tilt correction that can 
be applied to the director or the gun mounting con- 
cerned, but in no case (according to the specification 
quoted by Mr. Mate) does it exceed 15 minutes of 
arc. For the gun mountings which he cited, the 
limits were 5 minutes of arc in some cases and 2} 
minutes in others. The paper described the proce- 


dure adopted by Messrs. Yarrow and Company, 
Limited, and illustrated it with data obtained from 
six sloops of the Black Swan class and four flect 
wn destroyers, Suggestions were made for over- 
some of the practical difficulties encountered 
ae to these very fine limits of accuracy. 

Sir. Stanley Goodall, in opening the discussion, 
regretted that the paper could not have been pro- 
duced before the war instead of after it. If it had 
been produced before the war, he said, it would have 
helped very much on the production side to 
emphasise, to those responsible for the delivery of 
range finders, gun mountings and roll controllers, 
the importance of adhering closely to the delivery 
schedule. In one respect, the shipbuilder was partly 
responsible for the troubles that occurred when the 
tilt test was carried out. Mr. Mate had said that 
the seats should be machined late and tested late, 
and the gun mountings should be put in as late as 
possible. The shipbuilders, on the other hand, 
asked for those things to be delivered as early as 
possible, as they liked to have them in the yard. 
When they were in the yard, the best place to 
put them was in the ship. 

Mr. W. J. Roberts asked whether, if the seats 
were machined late in the process of fitting out and 
the tilt test were taken fairly soon afterwards, 
further settling might not occur. 

The President, Admiral of the Fleet Lord Chat- 
field, speaking as an old gunnery specialist, said that 


| he was interested in the subject, having seen many 


tilt tests carried out in ships. They were generally 
large ships. ‘The enormously increased accuracy 
of laying the guns‘ together at long range to-day, 
with radar control, correspondingly increased the 
importance of ensuring that the director sights and 
the gun were in the same common plane, and of 
measuring the errors with great accuracy and trying 
to correct them. He was not clear as to the extent 
to which the method of taking tilt tests had been 
altered and improved in recent times. 

Mr. Mate, replying to the discussion, said he hoped 
he had not overdone the emphasis on machining 
the gun seats as late as possible. He had actually 
asked for them ‘‘as late as possible, compatible 
with an ordinary delivery programme,” the point 
being that one was allowed by the specification to 
start machining the gun seats immediately the 
machinery was on board and the decks were closed 
up. In his view, that was too soon, because a 
great many accumulated weights had to go‘on board 
after that, and before it was absolutely necessary to 
start machining the gun seatings. Every little 
helped ; all the time, the ship was afloat and was 
gradually settling down into her normal light 
condition. Further, the guns themselves were heavy 
concentrated weights, and unless the ship was struc- 
turally complete—including the bridge structure, 
for instance, which must have an influence on No. 2 
gun which was usually superimposed on it—those 
concentrated weights might affect the ship in a way 
which was not desired. His idea was to machine 
the seats as late as possible, without leaving it too 
late. Mr. Roberts asked whether the late machin- 
ing recommended in the paper was likely to lead to 
unreliable results. He did not think that it would 
have this effect; by that time, the part cause of 
some of those results would have gone. The early 
fitting-out programme was finished and the part 
settling of the ship after launching had occurred ; 
by starting to machine as late as possible, it was 
fairly certain that the ship had settled down and 
that no further distortion was likely to occur. 

Dealing with the President’s question, Mr. Mate 
said he had no experience of tilt tests in the larger 
ships, but he imagined that in a battleship, which 
was more rigid than a destroyer, the problem from 
the shipbuilder’s point of view was probably not 
so serious; he could not imagine a battleship 
behaving as did a destroyer under the influence of 
load. His experience of tilt tests extended back 
only 12 years, and there had been no alterations of 
technique during that period, so far as he was aware. 
Not a great deal of difficulty was.experienced in 
carrying out tilt tests; but the point of the paper 
was that such difficulty as was experienced by ship- 
builders could probably be avoided if attention 
were paid to certain points which he had suggested. 





(To be continued.) 
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LABOUR NOTES. 
report of the 


cette eet agt the the negotiations, Governmént to see that their technical was 
Mr. Tanner, the President, sa e May issue of the | 2° lost. Summarised, their views were: (1) No 
Amalgama’ ated aye in th Journal: “It was | C@l-up until apprenticeship is*completed at 21. (2) 
after a long day’s di , during which modifications Service in the should be in technical branches. 
in the em’ rs’ were obtained, that 


representatives: of the unions composing the National 


Engineering Joint. Trades Movement. accepted the 
draft as published. It represents a definite anne 


but in some ronepete falls short of expectation, The 
a with pay concedes a princi nee 


six statutory ho 
more important than its present cash value. 
creation of a joint committee to consider the introduc- 
tion ‘of the 40-hour week and a new wage structure 
means that these questions now become live practical 
issues. Marking a complete new departure for — 
industry, the guaranteed week is most significant. 

new . policies, it confirms new. social = 
i jal trends. The new agreement has established 
principles, the value of which may not yet be fully | 4, 
appreciated.” 





In the course of a reference to the White Paper con- 
taining the findings of the Court of Inquiry on ‘the sub- 
ject of the wages of the employees of company-owned 
omnibuses, Mr. Tanner quotes this paragraph from the 
report.:—-‘* The. unions have also raised before us a 
claim for increases in the w of skilled maintenance 
men (other than skilled c en) whose wages and 
conditions of employment aré regulated by agreements 
made between organisations which are not represented 
on the National Joint Industrial Council forthe Omnibus 
Industry, et a ene igo ae re In making 
this elaim regard has been had, it is stated, to the 
existing. rates of, skilled maintenance engineers in 
other industries, including the lieu maintenance bonus, | ahi 
to a claim for an increase of the. wages of these opera 
tives at present under consideration, and to the 
ability of maintaining a différential of not less than 
2d. an hour between their wages and those of drivers. 
We are not persuaded that the figure of 108s. can be 
justified, but it would seem to us that a rate of 105s. 
is a fair and reasonable one for this category of opera- 
tives having regard to the remuneration paid to similar 
grades elsewhere.” 

Commenting upon the foregoing extract from the 

White Paper, Mr. Tanner says:—“It should be 
observed here that the rate specified—105s. per week of 
47 hours—is a minimum one and is retrospective as 
from the first full pay period following February 14. 
This was made clear at a meeting of the N.J.1.C, 
which took place on Wednesday, April 24, at which 
executive council representatives, Wired with repre- 
sentatives of the other unions, met the employers to 
consider the findings of the Court, which latter were 
accepted in their entirety.” 

1, executive representatives of the Amal- 
Union and the Confederation of 


points was reached, and 
received from the 1945 A.E.U. national committee, a 
ballot is to be taken for or against acceptance. The 
full terms will be given in the ballot paper and the 
executive council will recommend their acceptance. 





At a meeting of executive representatives of engineer- 
ing unions interested in the subject of amalgamation, 
the following resolution, proposed by Mr. Maloney of 
the A.E.U. executive council, was carried unanimously : 
“ That this conference, having considered the report of 
the sub-committee appointed at the te confer- 
ence held on November 18, 1943, places on record its 
appreciation of the work of the sub-committee, and 
resolves that the conference stands adjourned to await 
reports from those unions at present in process of 
amalgamation and those consulting their members on 
the sub-committee’s amalgamation proposals.” 





At the end of April, the membership of the Amal- 
gamated Engineering Urion was 758,543—an increase 
of 4,551 compared with the total at the end of March. 
During the month, 7,461 members were paid sick 
benefit—a decrease of 1,488—and 16,475 received super- 
annuation payments—an increase of 155. The number 
who received donation benefits was 3,273—an increase 
of 38—and the total number of unemployed members | wee 
was 6,272—a decrease of 202. Mr. Ben Gardner has 
been re-elected general secretary of the union on the 
first ballot. He reteived 52,332 votes: Mr. J.C. Clukey 
(Glasgow) 12,576 votes and Mr. J. Gray (Liverpool) 
6,456 votes. 





of the executive 


ae | SOE on bene. 


week, expressed the opinion that though they were 
not opposed to iption, they looked to the 


(3) There should be no period of waiting between 
medical examination pm ae call-up. The ‘iret two 
final | Points, Mr. Tanner stated, had been put to the Govern- 
ment, which assured the union that te was fully aware 
of the wastage of skill at a time when they could ill 
afford it. ing for the executive council, Mr. 
J. R. Scott gave an assurance that all three points 
would be borne in mind 





Addressing a conference of women members of the 
Amalgamated Engineering Union at Llandudno last 
week, Mr. Tanner, alluding to the breakdown in the 
negotiations for wage increases for women, said that 
the issue was one on which women might well have 

to fight as they had to An Senne Se So rae 
to vote. It was impossible to expect women to 
their part in the campaign for increased pridenie 
unless they were given a proper incentive. Women 
were in the majority in the electrical and radio instru- 
ment trade, and, with the removal of direction and 
wages and conditions had to be sufficiently 
bring more women into the industry 
and to retain those who were there. 





A resolution adopted by the conference claimed the 
tight of women to be retained im the 
tien ndeoktecatin s ae E. C. 
Fitz f the executive council, said 
Po eam erat Po an apprentice- 

ip system for women, but the difficulty was that 
Sirk did not approach the matter in the same 

Their main job in life, when ‘they 

reached the age of 19 or 20, was to look 
marriage. 


The numbers of insured persons as unem- 
a a ne et pT ane of 
whom SPRAT1 grote wn.one Sore Ane WE.480 woman 

en. on April 8, paar mare 371,410, of whom 
247,1 were men and boys and 124,282 women and 
girls. yeti cot Ate pl td 9,171 
uninsured persons, including 4,611 ob girls 
under 16 who had not yet entered industry 





Of the wholly unemployed, 300,568 had been un- 
employed for more than two weeks, and 69,268 for 
two weeks or less. The BD of temporarily ‘stopped 
was 1,574. The total of 371,410 includes 64,136 
married women, some of whom 

from industrial it, and ex-service 
Pera aly ag hay emerge ay t since 
leaving the forces 4 increase of 4,641 in the 
unem: ent figures of t North Western Tegion is 
explained by a cessation of aircraft work. 





workers’ income security is that of guaranteeing 
his wage over a specified period of some length. Accord- 
ing to the writer of a interesting article in the 
Review of the International Labour Office at Montreal, 
the two chief plans are the guaranteed employment 
plan and the annual wage plar. Under the first, he 
explains, a certain number of hours or weeks of work 
@ year are guaranteed, but not the amount of annual 
earnings. Under the annual wage @ regular 
weekly wage is guaranteed thro ut. the year, 
irrespective of daily or seasonal fluctuations in i 
ment. In practice, however, he says, since an wre 

who has to provide fairly regular employment, in effect 
makes regular wage pay , the distinction between 
these two main plans is not very great. 








There are, he continues, a number of variants and 
combinations of the two types. One modification of 
the annual plan is the wage advance scheme, 
under which the employer advances a loan to his 
employees in ‘‘ short ” weeks for the purpose of bri 
thei wages up to a speci minimum ; the advances 
are repaid later by deductions from wages earned ip 
weeks of full time, or overtime work. ..In some cases, 
income security is gre by means of plans providing 
for Eager or monthly guarantees, or smoothing out 
come teat employees’ savings schemes, or 
ptr Re for limited compensation in periods of un- 
canploviient. Of existing plans only a few 
employment or wages for a whole year to all or the 
great majority of the employees. The advocates of 


the annual wage s maintain that it affords one 
of the most ways of mitigating the unfor- 
tunate social and economic effects 0: ie dnb. 





Delegates r apprentice members. of .the 
Amalgamated aah nion, at a conference last 





ELECTRIC TOOL FURNACE, 


Tue small “ Reviac ” electric furnace shown in the 
accompanying illustration has been introduced by 
Messrs. C. M. G. Calver, Limited, Bushey, to meet th, 
need for an appliance ble of heat-treating tools or 
small parts urgently i for production in a short 
time, and its use, therefore, enables work to be dealt with 
without waiting for the accumulation of a load which 

would make the employment of a larger furnace 
ically feasible: The furnace proper consists of 
ah a. lined with refractory materia] 


effecti ge heating elements are 
of nickel-chrome protésted in refractory 
sheaths, in which 


y Pye suppo ported so that they are 
free to expand without risk of damage. The elements 
are constructed to heat ~ furnace to a maximum 
temperature of 1,000 deg. C., and are supplied with 
current at 8 volts, this ion ‘voltage having been selected 
for the dual purposes of ensuring long life of the 








elements and freedom from possible electric shock to 
the operator. At the same time, the furnace’ tes 
on mains supplies of alternating current from 
200 volts to 250 volts, the step-down being effected by 
the transformer shown enclosed in a protective cage 
below the furnace casing. 

The maximum current consumption at a temperature 
of 1,000 deg. C. is 3-5 kW, and the normal current con- 
sumption to acne and hold this temperature is 3 units 
per hour. The refractory may be dismantled for clean- 
ing and the elements are accessible for renewal. The 
general construction of the furnace will be clear from 
the illustration. The door is counterbalanced by 
enclosed weights and can be moved and locked by the 
operator with one hand, leaving the other for the 
manipulation of the work-handling tongs. The 
swi ar is carried on the side of the furnace casing 
and is effectively insulated against conducted heat. 
The dial on the bracket at the left-hand side of the 
easing is that of a thermooouple-type pyrometer to 
enable the exact temperature to be watched and held. 





THe JUBILEE OF THE SOUTHAMPTON ELECTRICITY 
SuprPLy UNDERTAKING.—The jubilee of the municipal 
electricity supply undertaking at Southampton was 
celebrated on Saturday, April 27. The original station, 
which was situated in the centre of the town, had an 
initial installed capacity of about 200 kW, asupply being 
given on the direct-current system at 210 volts. After 
being extended more than once, this station was replaced 
in 1903 by one on the Western Esplanade, the initial 
capacity of which was 1,000 kW, a supply being given 
on the single-phase system at 2,200 volts and a fre- 
quency of 50. Twenty-five years ago, the installed 
capacity had risen to 8,800 kW. At this time a recon- 
struction scheme was undertaken, an important feature 
of which was the adoption of three-phase 50-cycle 
generation and transmission. At the present time, the 
installed capacity of the station is 88,000 kW, representing 
a tenfold increase in the comparatively short period of 





both seasonal and cyclical. 





25 years. 
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— . resulte, and the part played by experiment and caloula-| author emphasised. the importance. of llin 
rm nase ENGINEERING te ay wenn i ae area Sins 
¢ At the same »'@ paper on “ The Lighting of | surroundings. Stress was also laid on the overground 





Tue Illuminating Engineering Society held a con- | Airpo 
yention in from Tuesday, May 14, to Friday, 
May 17, at which the cqgeeenty was taken to illus- 
trate some Of the pro of lighting and ‘seg 
which arose d the war, by yom, 0 
papers, by popular talks, by arranging 
an exhibition of a t. 


of Electrical 
so chal 
i c - 
jiven by Professor Hastridge PRS, in the 
of which some recent additions to the 
ay ee aied by Golaanes These 

so pase yd 
pee Bary are nth me ‘The X-ray 
methods depended upon the fact that X-rays were 
not deflected during transmission through human 
tissues and that where they struck the retina the 
latter were caused to fluoresce. It was thus possible 
to adjust @ narrow beam of X-rays so that it coincided 
with the retina first on one side of the eye and then 
on the other. It this way the lateral, vertical and 
antero- dimensions of the had been 
= pai st ee ae 
also been to measure as | 

- in subjects with normal vision and in myopes and | different. There was, therefore, » natural wp wr 
nat the part of the civil aviation authorities to. the 

Ata 
over which Sir Charles 
“New Lamps fb Oe ” was 


Davies. 


Dr. 8. English. During the 


lamps of higher efficiencies and greater 

ieblovemsns in this field could be divided historically 
into two broadly defined phases : the period of incan- 
descence and period of fluorescence, which was 
just coming into existence. All lamps from the 
Jablochkoff candle through the carbon-fllament lamps 
of Swan and Edison to the latest tungsten-filament 
lamps had the main characteristic of being small bright 
light sources. The period of fluorescence, however, 


started a fresh path of for it. had produced a 
sow laa. type sith tctally dithees A erent 
characterised 


On Thursday afternoon, the meeting was presided 
Mr. A. MacDonald, F.R.1.B.A., and a paper on 


was large area and » height of , but these had never been fixed 
long life and a range of colours. ts davae lin wadstion to ant quite Oendandeal dapidiine 
offered entirely new methods to engineer. always i by 80 
On Thursday morning, May 16, meeting was | that in the extreme only a token day-lighting was often 
presided over by the Rt. Hon. the Earl of Mount Edg- — tter part of the,war, when the 
Solving Wat +e Visibility Probleme presented st buildings, the Building Station 
Solving War- ” was ion 
by Messrs. W. R. Stevens and J. M. Wi War- and drew attention to certain 
time problems, said the authors, in the Pnline could be applied to the design of 
seeing Or ion of light over great distances, and and made it to associate high-density 
critical and specific tasks of seeing or recognition in| site development adequate daylighting. In 
conditions ‘generally far removed the simplified | essence, the point was this: restrictions on 
conditions usual in experiments on the properties of the igre: Megara Ba i high buildings 
eye. Complex factors were involved, in parti- } which reached the storeys of 
cular the of the atmosphere, the variable soerng See hee eae steep angles 
brightness of a or natural background, and the it not penetrate very far. In contrast, 
vagaries of natural by day or night. Objects had | if buildings were arranged so that the skyline, as seen 
generally to be seen or recognised as as the lower storeys of buildings, was somewhat 
to the limit for obvious operational reasons. For the|serrated, patches of sky would be visible at a low 
same reasons, answers to ns were required as and the light from them would penetrate more 
quickly as ible. In finding the answers to such ively. Cruciform could give such an 
questions, -scale trials were attractive, but were and there were other equally effective 


difficult to control and liable to give false or incon- 
clusive answers. Mathematical methods could 
on established problems, but were often too 
more exploratory work. The authors 

favoured a method of “ analysis and synthesis,” 
which the’ physical mechanism was analysed and the 
various factors quantitatively introduced into a simu- 
lation of the visual scene, generally on a reduced scale. 
The observer was ted with a realistic simulation 


urban densities with good day-lighting, were 
ved when land was developed in large units rather 
than small because of the more suitable types of building 


of the actual visua) task and was asked to establish one | of much active research, the 

or more criteria of “ visibility.” The ical factors | levels five-fold and was ly in the 

were varied and the conditions fo in which the | course of time to supplant all others. In fluorescent 
agreed criteria of visibility were just achieved. lighting there was not only an advanced method of 
Many laboratory devices were used in the simulation = light, but also a new order of receptability. 

of scenes, Projection was employed a deal, mares aquenens 0h naheve wetals 2: aan 

but when the effects of directional li were | would much higher of lighting to 


important it was necessary to utilise solid models. 
The most important single factor, and the one which 
involved most difficulties in simulation, was the atmos- 
pheric effect. different devices were used to 
introduce it. rally 
related to the mechanism of atmos 
were arranged to introduce the veil 
attenuation in amounts calculated 
assumed atmospheric properties. The 
were, r, seldom re 
whole mechanism occurring in nature. It was generally 
necessary.to obtain the answers in the form required 
by interpolation or calculation from experimental 


the fitting. 
In discussing the design of fluorescent fittings, the 


f | natural deylig 


. | Savoy-hill, Victo 





value of fluorescent ming. for the reclamation of 
commercial ve lh yon which was underlighted by 
ight on its.underground value in mines 
to provide illumination values comparable with those 
of street while at the same time 
reducing tness contrasts between the light source 
we orkere inatellatione in t z vehicles ‘ion 
conclusion, i iops in transport vehicles, 
offices, schools and public buildings were discussed. 
The exhibition organised in connection. with the 
convention was held at the Lighting Service Bureau, 
» mF pry London, eo and 
was prim arranged to illustrate some ° 
bloms of lighting and ing which arose duri i 
war. For instance, a model R.A.F. airfield gave an 
idea of how 1,000 bombers could be landed at night 


of pilots were trained 
8 cae bat athe ee oe i 
which cut out all light ex that emitted by 


read in darkness without causing momentary blindness 
owing to glare were also shown, as were the many 
forms of si ing equipment used in the Navy. Other 
Selbaien | f scurchligh and the poolal ligh mt 
0 ights speci ts 
Wrubeatt oe sited wink: A section of the exhibition 
was devoted to the use of lighting in industry, and a 


committee | display, sponsored by the Ministry of Works, indicated 
what im: 


its may be effected at comparatively 
small cost in the lighting of houses. 

In the course of the convention, a visit was paid to 
the National Physical Laboratory and a dinner was 
held at the Connaught Rooms, London, W.C.2, on 
Wednesday, May 15, at which the Minister of Works 
vee Rae on, * Ngee M.P.) was present. A 

rmance of the burlesque pageant, “ Lighting 
Through the »” was also given at Magnet House, 
Kingsway, on Thursday, May 16. 





DISPOSAL OF GOVERNMENT SURPLUS MACHINE TOOLS. 
—A further on-site sale of Government sui plus machine 
tools will be opened by the Ministry of Supply at Messrs. 
Rolls-Royce, Limited, “ Eighty-One Factory,” Lower 
Milehouse-lane, Newcastle-under-Lyme, Staffordshire, at 
10 a.m., on Wednesday, May 29. Approximately 600 
machine tools will be available for sale. Machines not 
sold by 4 p.m. on Tuesday, June 4, will be for sale by 
competitive tendering. 

MARINE RaDIO EQUIPMENT.—Messrs. Marconi’s Wire- 
less Telegraph Company, Limited, and its associated 
concerns—Messrs. Marconi International Marine Com- 
munication Company, Limited, and Messrs. Marconi 
Instruments, Limited ised an exhibition to display 
their products to coincide with the International Confer- 
ence on Radio Aids to Navigation, which is now being 
held in London. This exhibition, which was held at the 
Exhibition Centre, Leicester-square, London, W.1, in- 
cluded a complete range of frequency-measuring, equip- 
ment, signal generators, oscillators, bridges, meters and 
wave analysers, together with examples of the firm’s 
5-kW short-wave transmitter and low power trawler . 
equipment. The Marconi wireless beacon transmitter 
and high-frequency direction finder were also demon- 
strated. 








Fim or Lorp KELVIN’s CAREER.—Messrs, Marine 
Instruments, Limited, 100, Fenchurch-street, London, 
E.C.3, have, in commissioning the Film Producers’ 
Guild, London, to produce a cinematograph film entitled 
“ Kelvin—Master of Measurement,” done more than 
secure an effective piece of commercial publicity ; they 
have made it possible for the general public to learn 
something of the fruitful and interesting life of that 
outstanding scientist, Lord Kelvin. Few of the general 
public to-day, it may be supposed, know of his contribu- 
tion, when Professor Thomson of Glasgow University, to 
the success of the Atlantic cable, and still fewer realise 
the debt that the seafarer owes him for his work on the 
marine compass, the depth-sounding apparatus, and the 
tide predictor. The film in narrative form covers the 
inception of these instruments, as well as the mirror gal- 
vanometer and the syphon recorder. Some of the scenes 
were taken in the classrooms at Glasgow in which Lord 
Kelvin lectured. The firm of Marine Instruments, 
Limited, is an association of Kelvin, Bottomley and 
Baird, Limited—founded by Lord Kelvin—with Henry . 
Hughes and Son, Limited. Arrangements for distribu- 
tion of the film to the general public and to professional 
societies, etc., are not yet completed, but it is stated that 
it will be available in both the 35-mm. and 16-mm. form, 
with sound. 
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WAR-TIME REPAIRS TO 
MERCHANT SHIPS.* 
By C. Bartrritt, B.So., M.ILN.A,. 


(Concluded from page 479.) 


Fics. 10 and 11, on page 492, show a type of outside 
steel patching which makes a very sound job, but 
requires “P facilities. This method was frequently 
employed when the work was carried out in a Royal 
Dockyard. In some cases, the fact that the repair 
stood out beyond the ship’s side or beyond the ae 
made navigation alongside a quay wall rather difficult. 

Another attempt, frustrated by circumstances, is 
worth quoting. A 9,000-ton tanker was torpedoed 
in the North Atlantic in 1942, but managed to reach 
St. John’s, Newfoundland. A hole 60 ft. long had been 
blown in the starboard side near amidships, and five 
strakes of main-deck plating were badly damaged; 
in fact, a large section of the deck was thrown up, 
landing farther aft on the deck, demolishing deck cargo 
and lines and fracturing the deck. The vessel 
was loaded. Burning and welding apparatus could not 
be used, so bracing was bolted across the damage 
to enable the vessel to proceed to the nearest Canadian 
port. After six hours at sea, a heavy storm was 
encountered and the decks became coated with thick 
icé. The vessel returned to port, where an examination 
showed that some of the bracing had been carried away, 
while further damage was found. The surveyor 
recommended that the vessel remain at the port until 
proper temporary repairs were effected, and the ‘0 
be transferred to another vessel. Such a craft could 
not be obtained and as a matter of urgency a further 
attempt was made to reach a Canadian port after a 
diver had carried out an examination. The vessel 
broke in two and sank, but such a failure only serves to 
emphasise the bravery of the master and crew in 
attempting to deliver their cargo off the Newfoundland 
coast In mid-winter. 

One impression gained when examining temporary 

irs was not that insufficient material had been 
ded in the form of bracing, but that, in some cases, 
a tendency was shown to under-estimate the necessity 
for adequate attachment of the bracing to the main 
structure and especially to material removed from 
danger, due to the possibility of cracks developing at 
raw and jagged edges. The rigidity of the shell or 
deck to which the bracing is attached is also of impor- 
tance, while welding under difficult conditions and 
possibly with overworked, and, therefore, not fully 
efficient operatives makes it desirable to have welded 
attachments of considerable length. Taking the 
example of a hatch web welded across a deck fracture, 
it is suggested that the total area of weld on the deck 
and of the same weld on the flanges of the hatch web 
should each be equal to at least 1-5 times the maximum 
sectional area of the web, only good and apparently 
sound welding being counted. 

A 3,900-ton cargo vessel was sunk by collision. The 
main damage was on the port side in way of No. 3 
hatch, where the side plating from upper turn of bilge 
to the shelter deck was holed over a length of about 
40 ft. at the worst point. The main framing was torn 
or badly buckled ; the uppér and shelter-deck plating 
and beams were cut into and torn away, and No. 3 
hatch coaming was buckled. On the starboard side, 
the plating was set out over about four strakes and 
both decks were buckled. The following temporary 
repairs were carried out. On the port side, a 3-in. 
temporary sheerstrake was fitted at shelter-deck level 
to bridge the gap in the shell. This was secured to the 
main structure by bolts, but the butts were welded 
and the ends of this plating were welded to the existing 
plating. On this sheerstrake.were fitted two 24-in. 
horizontal channels about 60 ft. long. From upper 
turn of ‘bilge to just below the deck, the hole was 
covered by #-in. plating, welded and supported by H 
bars and channels. The edge of the under-water part 
of ‘the damaged side plating was flame-cut and an 
attempt made to secure the bottom edge of the tem- 
porary side plating by under-water welding. This was 
prevented by the fast current and the muddy river. 
The attachment was finally made by shot bolts, using 
Cox’s' patent gun method. The vessel was then floated, 
the hold cleared of mud and water, ard the plating 
welded and stiffened. The space between the sheer- 
strake and the 3-in, side plating was closed by wood 
sheathing, suitably supported. The deck plating on 
both decks was stiffened by 24-in. joists, 65 ft. long, 
welded to the decks and tied together. The gap in 
the shelter deck was closed by wood sheathing. The 
side shell ‘to starboard was reinforced by two 24-in. 
channels. Fig. 12, on page 492, shows the 24-in. H bars 
fitted to the shelter deck. Fig. 15, on this page, shows 
how the loss of continuity of strength is frequently com- 
pensated for. 





* Paper read at a meeting of the Institute of Marine 
Engineers, held in’ London on 
Abridged. 


February 12, 1946. 





MERCHANT-SHIP REPAIRS. 





Fig. 15. 
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ent of cutting away all the damaged material to a clean 
line, fabricating a V-shaped bow just sufficiently long 
to form an easy run for the water, and welding this to 
the main structure. Not only were weet at 
cularly: vulnerable, = réplacement was = cult, 
consequently‘ abnormal tem pora: ir were | 
called’ for. rh “* Fort” vost was deg-dioelead in the 
Mediterranean with the foot of the sternframe set over 
9in. to port. ‘The repairers built a coke fire around the 
bottom of the frame, heated it thoroughly, and pushed 
it back with jacks. ‘The fire was then allowed to die 
out very gradually, thus giving the stressed material a 
rough and ready form of heat treatment. Fractures as 
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A large number of serious bow-damages occurred and Fig a Fig.22. 
frequently these were dealt with by the simple expedi- wry Strake A No.1P 
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Fig. 23. 
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indicated in Fig. 18, oppesite, were not uncommon. 
The acceptable method of treatment, provided the 
materials were available, is shown in the same sketch. 
One particular vessel so repaired gave no trouble 
between the time of the repair and of her sinking, 
18 months later. 

One of the most elaborate efforts to fabricate a new 
sole piece to an open-type sternframe carrying a patent 
rudder was carried out at Suez, the new foot being 
built up from 1-in. plates, welded together as shown in 
Figs. 19 to 22, opposite.. Only a war emergency could 
produce the necessity for such a repair. The missing 
part of the sole piece was 6 ft. 4 in. long. The plates 
forming the replace part were not only welded at the 
edges as shown, but also heavily slot-welded to each 
other. Admiralty “D.”’ quality steel was used. On 
completion of the repairs, a satisfactory steaming trial 
was carried out and the steering gear thoroughly tested. 

At the other end of the scale, and this time from 
Newfoundland, comes the case of a small twin-screw 
craft with a damaged sternframe which had to be 
replaced. The only material available having any 
semblance to being suitable was a crank web. The 
frame with gudgeons was marked out in spiral fashion 
on the slab of steel, flame-cut and then heated, uncurled 
and annealed, 

Permanent repairs did not offer any particular scope 
in those areas where the pre-war repair facilities stall 
functioned, but the development of repair works. in 
new areas, calls for some comment. The first case 
concerns a new 2,900-ton cargo steamer which grounded 
near Montreal, suffering extensive damage to the side 
and bottom plating and to the framing in way of it. 
The ‘vessel was hauled a on the slipway and then 
transferred to blocks. The damage was in way of 
the boiler room and Fig. 13, on page 492, shows the 
Canadian way of dealing with this problem. The 
boilers were slid through the side of the ship, thus facili- 
tating the work of renewal. Fig. 14, on the same page, 
shows _ which resulted in 56 shell plates, 42 
frames and floors, 29 tank-top plates, and eight deck 
plates being renewed and a lot of incidental work 
carried out in 12 weeks. 

From Canada to South Africa: Fig. 16, on the oppo- 
site page, shows a tanker torpedoed twice amidships, 
and Fig. 17 gives an idea of the damage above water ; 
it extended down beyond the turn of the bilge. In this 
case, a good deal of the work was fabricated ashore and 
lifted in place in long sections, as shown in Figs. 25 and 
26, herewith. Fig. 23 shows the results of a collision 
between a cargo steamer and a cruiser, No comment 
is needed regarding the necessary repairs. It was 
practically a case of burning away all damaged steel- 
work and renéwing the lot. 

A vessel stripped her ahead turbine and was lyin: 
in a South African port, unable to get the requi 
replacements. The ahead ‘turbine ‘was blanked off 
and a left-handed ‘propeller fitted so that the astern 
turbine could ‘be used for going ahead. Trials were 
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needed materials at a 


































































away and the whole. 

that the latter 

produces better welding, but it is more costly in 
materials 


While on this subject, a true story may be quoted 
which draws attention to a simple device which has 
been brought forward before. A normal type of welded 
cargo steamer with riveted frames arrived at a British 
port with the deck spli 






while it grew and grew. His atten- 
tion was drawn to the fact that, although it had gone 
so far and greatly decreased the resistance of 
the structure to further extension, it had act 


itself by ing into a rivet hole. The 
agulipadiy of ale tect wate othe bee to sink in. 
Having studied various difficulties overcome during 
the course of the late conflict, the natural corollary is 
to consider how repair work might be facilitated should 



































to compensa 

in way ofa . It should be a relatively 
i matter to devise a handy form of girder for use 
in such cases and ensure a supply wherever needed. 
This idea was put into operation in more than one 
sphere during the war and could surely be extended to 
temporary ship repairing. As has been noted already, 
hatch webs, heavy channels and joists were us 
employed 
































Com; tion for lack of repair facilities is not easy, 
but why not floating repair workshops, carrying their 
own flame-cutting and ing plants, a supply of 
useful materials, and other necessities ? Craft of this 
character of fairly high speed, stationed at key points 
ready for instant service, would, it is suggested, soon 
justify themselves. Perhaps the most difficult tem- 
porary job was to make nea hole relatively water- 
tight. Framing the hole and fitting reinforcements 
to support the patch could be s ised and sheath- 
ing designed for easy application. The chief trouble 
arises in properly attaching the framing round the 
hole and in making it and the circumferential edges of 
the sheathing watertight. War experience shows the 
desirability of some such standardisation. The General 
Examination and its slight extension near the end of 
the war worked well, but had the war lasted much 
longer some further extension of the examinations 
required in older ships might have been considered 
necessary, purely from the ppm J angle, Inter- 
mittent stoppages, especially at for minor 
repairs soon reduce the number of working days which 
pie Rid gales: Myre nue dyey the 
economic angle, some further tightening of the regula- 
tions might actually have increased the serviceable 
efficiency of such veesels—given, of course, the necessary 
manpower. 








































































































held, but the idea was not a success. At a port in 
North Africa, repair facilities were meagre and the A 

premium. The local surveyor 
formed a dump of plates and sections cut away during 


. Experience suggests | 
method results in a saving of time and 


ting | loaded sliding trigger 26 to lock the hook in its raised 


uneven loading of the coal. The guides 1 consist of 
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when the hook engages a rope, so as to engage @ spring- 


Position. The trigger consists of a hollow tube having a 
pointed nose to engage the catch 25. Within the trigger 
is a spring which abuts against a slide 30 within the tube. 
A pilot-operated Bowden control moves the slide. When 
the trigger is withdrawn the hook descends under the 
action of its spring to its lowered position at a speed 
controlled by the hydraulic jack. When the hook 
engages the wire rope 36 it is swung by the speed of the 
machine into its raised position and a striker 37 connected 
to the catch 25 is moved by the rope to draw the catch 
into the locking position in which it engages the 

26. A spring-loaded quadrant in the bight of the hook 
keeps the rope pressed against the striker 37 and, 
through the linkage, keeps the catch 25 locked by the 
trigger 26. The hook is not locked if the rope swings it 
up without actually engaging it. (Accepted February 25, 
1935.) 

MINING. 


573,511. Endless Belt Conveyors. Richard Sutcliffe, 
Limited, and J. Sheppard, of Horbury, Yorkshire. (6 Figs.) 
August 31, 1943.—The conveyor is of the semi-troughed 
type for use in carrying coal along the working face, the 
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chief object being to prevent spillage of coal between the 
belt edges and the frame of the conveyor, as well as to 
prevent the belt being pushed sideways off ite path by 





The repairer PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 
The views given in the Specification Drawi 
& statement of ts Maled in cach te snentionel, the 
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inclined plates supported in brackets on side members 
which are carried between the standards 9. Ty, 
inclined top rollers 5 are carried on base plates 4 and sup. 
port the working part of the belt 6 in a V-formation, 
the inclined plates overhanging the rollers. The bottom 
rollers 8 for the return run of the belt are also mounteg 
in the standards 9, which also support the bottom belt 
cover trays 10, top roller base plate 4 and the side mem. 
bers. The various parts are made in unite which can be 
readily assembled or dismantled, and enable the cop. 
veyor to be extended or contracted as necessary trom 
time to time. (Sealed.) 


side by side and 
Punches which operate alternately. It can be used where 
there is little room above the platen and around the dies. 
A cartridge case 8 is located over one or other of the 
dies 5, 6 by a double pusher 9a, 9) mounted on a plate on 
. The arm is carried on a sprocket 
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574,859. Bench Vice. J. Evans and Son (Portsmouth), 
Limited, of Frome, and A. G. Marshall, of Frome. (7 Figs.) 
June 7, 1944.—The invention overcomes the difficulty 
in vices of the usual type where the pressure of the lead 


especially when round objects are gripped and particu- 
larly when the bearing surfaces become wotn. The vice 
consists of a fixed body having at one end jaw 12 
and at the other end an internally-threaded bu the 
lead screw 15. The movable jaw 16 is mounted én slides 
on the vice body and through it passes the lead sefew to 
engage one arm 19 of a belicrank lever pivoted on the 
4 ; 


WSO TAAL LA Wy es) 
NY \ LA 
SH 4 


AX KS 


ey 





movable jaw. The other arm 23 of the belicrank has a 
andl ay gy 3 gh The screw 
is engaged by pinsin : , pro- 
pqancallepowerete h Saline b trewsttec: 
when the lead sorew is: 1. * The movable jaw has 
attachments 27 sliding in thé slots in which the pin 24 
is guided to prevent it coming off t 4 » parti- 
plied. gerew 15 

eo 
belicrank and translated at the pivot pin into a forward 
force gripping the object in the jaws and a downward 
force holding the movable jaw against the body slides, 
80 preventing any tendency of the jaw to rise under load. 





(Aecepted January 23, 1946.) 
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HEAT TRANSFER 
COEFFICIENTS IN SURFACE 
CONDENSERS. 


By Dr. R. 8. Surver, F.Inst.P. 


Tue problem of heat transfer coefficients on the 
steam side of surface condensers has been discussed 
by several authors and practical values have been 
published, notably by Guy and Winstanley*, and 
by Petty.t Other values, obtained from experi- 
ments by different workers, are summarised in 
McAdame’s well-known text-book on Heat T'rans- 
mjssion or in reviews such as that of Lander.{ 
Such work illustrates the lack of a sati 
theory of heat transfer on the steam side. Nusselt§ 
and Parr|| derived theoretical equations for heat 
transfer for steam condensing on a horizontal tube 
by calculating the thickness of liquid film which 
could be maintained on a tube under viscous-flow 
conditions. If the thickness of such a film is A, 


the heat transfer coefficient is 7 where K is the 


thermal conductivity of the liquid. In circumstances 
where dropwise condensation occurs, or where the 


Fig.1. 
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flow in the film is turbulent, Nusselt’s theory will 
not apply. For the latter case of a turbulent flow 
film, a treatment similar to Nusselt’s would perhaps 
be possible. It is the purpose of this , article, 
however, to draw attention to another governing 
phenomenon which must be present in any case 
but which, in order to describe its application, 
will be discussed only in conjunction with the 
Nusselt viscous-film theory. 

The point to which attention is drawn is the 
limitation of rates of evaporation or of condensation 
which is imposed by the molecular kinetic theory 
of substances. When a liquid is in equilibrium 
with its vapour, the number of molecules leaving 
the surface of the liquid in unit time is equal to the 
number of molecules from the vapour which condense 
in the surface in unit time. When evaporation is 
to take place, the number leaving the liquid must 
be greater than the number condensing from the | as 
vapour, and for condensation to occur the reverse 
must be the case. Now the number of vapour 
molecules whieh strike the surface per unit time 





18 





* H. L. Guy and E. V. Winstanley, Proc. I. Mech.E., 
vol. 126, page 227 (1934). 

t T. Petty, Proc.I.Mech.E., 

+ C. H. Lander, Proc.I.Mech.E., vol. 
(1943). 

§ Nusselt, Zeits. V.D.I., vol. 60, pages 541 and 569 
(1916). 

" P H. Parr, The Engineer, vol. 131, page 559 (1921). 


vol. 145, page 106 (1941). 
148, page 81 





can be calculated from the kinetic theory when the 
pressure and temperature are known. It may be 
assumed that a proportion f of the molecules which 
strike the surface of the liquid condense in it. If 
the mass of molecules which strike unit area per 
unit time is denoted by », then fy is the mass of 
those which condense in unit area of the liquid per 
unit time. It follows that fy must be the rate of 
escape of molecules from the saturated liquid 
surface. In order that evaporation or condensation 
should occur, we must have two different rates pu, 
of evaporation or condensation. 
From the kinetic theory it is known that 


MM 
mea) sone tiger 


where M is the molecular weight, R is the gas 
constant, T is the absolute temperature and p is 
the pressure, the units being so chosen in any 
consistent system that the dimensions of each side 
are weight per unit area per unit time. Hence the 
net rate of evaporation or condensation across @ 
surface will be 


M a 
m =I (sR) (Pi— P)- (2) 





Fig.3. 
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In equation (2) the approximation has been made 
by putting T,— T,, which is valid for the case of 
the condensation or evaporation of water since the 
tem: are absalute and differences are 
small, Equation (2) shows therefore that the rate 
of evaporation or condensation is proportional to 
the difference between the vapour pressure of the 
liquid surface and the gas pressure of the surrounding 
vapour. For evaporation to occur, the liquid 
surface vapour pressure must be greater than the 
gas pressure of the vapour, and for condensation 
the reverse must be the case. This means that the 
temperature of the liquid surface must be higher 
than the saturation value corresponding to the gas 
pressure of the vapour if evaporation is to occur, 
and must be lower if condensation is to occur. 
It will be seen that very much depends upon the 
value of the coefficient f, which is known in physics 
the condensation coefficient. It expresses the 
ratio of the number of molecules condensing in a 
surface to the number which actually strike it, and 
it was at one time thought that it must necessarily 
be unity. Experiments to determine it were very 
difficult. because of the difficulty of measuring the 
true surface temperature. Instruments used to 
measure the surface temperature tend to give a 
false reading because of the very high temperature 
gradients which occur near a surface when evapora- 
tion is taking place. Alty* used a method in 


* T. Alty, Proc. Roy. Soc. A., vol. 131, page 554 (1931). 
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which the evaporation took from very small 
drops of water and the temperature of the surface 
could be calculated from the size of the drop, con- 
sidering the action of surface tension. He gives 
the result that the condensation coefficient for water 
has the very low value of 0-036. Recent work by 
Silver and Mitchell has confirmed that this is the 
effective order of magnitude.* 

When the value of f is known it becomes possible 
to determine the difference of pressure necessary to 
obtain a certain rate of condensation and so the 
theory can be applied to the steam-side heat transfer 
rate in condensers. The phenomenon is something 
which provides an effective extra heat transfer 
resistance, to that already present in the liquid 
film on the tube. It can be regarded as a surface 
resistance, but the author would suggest for it the 
term ‘interface resistance.” Its reciprocal would 
be called the interface heat transfer coefficient. 
If hy is the heat transfer coefficient for the water 
film calculated by the Nusselt formula and h; is the 
interface coefficient, the steam-side heat transfer 
coefficient h, will be given by 

1 1 1 
iy yt i ” 

The value of A; can be calculated from equation 
(2) as follows. If we assume that the pressure 
difference Pi— P; is small, as is indeed the case for 

steam under practical conditions, we 
have the associated temperature difference as 
approximately 


T,-T,=2 





V 
L *(Pi— Ps) - - 4) 


by Clapeyron’s equation. Here the suffix “1” 
refers to the vapour and suffix “2” refers to the 
liquid surface. When we substitute in equation 
(2) we have 


te 1(s-RT. Vv. v, T:— Te 6) 


But since m is the weight condensed per unit area 
per unit time we have 
mL 


hj => T=; . (6) 

Substitution from (6) into (5) gives 
+ L 7 
k=S(s-n7) Vv, « 7) 


Equation (7) can be used to calculate from the steam 
tables the value of A; for steam condensing in a 
vessel wherein the steam pressure is p,. Fig. 1 
shows a graph for the values of h; so obtained, using 
Alty’s value for the condensation coefficient f = 
0-036. It will be noted that h; is independent of 
the loading and dependent only upon the vacuum. 

To show how this may be used in conjunction 
with Nusselt’s theory, we have the Nusselt film 
coefficient equation as 


hy = 0-725] Ke wot. _et Otis 
pD(AT) 


K is the thermal conductivity, p the density, » the 
viscosity, all of the condensate film; while A T is 
the temperature drop across that film; and L is 
the latent heat of evaporation. D is the tube dia- 
meter upon which condensation takes piace. Again, 
& consistent system of units must be employed. 

In Fig. 2 we show the reciprocals of hy and of h; 
for a vacuum of 29 in. mercury and the summation 
of these reciprocals, which gives the thermal resist- 
ance on the steam side. It is evident that the 
interface resistance is an appreciable proportion of 
the total. The steam-side heat transfer coefficient 
so obtained is shown in Fig. 3. In the region of 
normal condenser loadings, say 9 lb. per square foot 
per hour, the value given is 1,470 B.Th.U. per square 
foot per hour per deg. F., which is of the order 
obtainable in practice. 

For the present , however, we are not so 
much concerned with actual values as with drawing 
attention to the importance of the interface coeffi- 
cient which must appear independently of the 
form. of condensation on the tube, whether dropwise, 
turbulent-film, or viscous-film. When further 
theoretical work is done on any of these, the interface 





* R. S. Silver and J. A. Mitchell. Trans. N.E.C. 





Inst. E. and S., December, 1945. 





506 





ENGINEERING. | 








coefficient must not be neglected. It can be taken 
that h; is a theoretical maximum heat transfer rate, 
which can be approached only when the form of 
condensation on the tube is such as to give negligible 
film resistance. Clearly, A; is unimportant at low 
vacua or at pressure, but at the order of vacua 
obtained in modern practice it is important. 

It is worth noting that the phenomenon of under- 
cooling in condensers, i.e., real undercooling apart 
from any question of pressure drop across the 
condenser, is easily explained in terms of the above 
ideas. Since the interface resistance at 29 in. 
vacuum and 9 Ib. per square foot per hour loading 
is 40-6 per cent. of the total resistance, the tempera- 
ture drop between the steam space and the outer 
water-film surface must be this percentage of the 
total temperature drop between the steam space 
and the outside wall of the tube. As shown in the 
graph, the steam-side heat transfer coefficient is 
1,470 B.Th.U. per square foot per hour per deg. F., 
and, since the latent heat is 1,049 B.Th.U. ‘per lb., 
the heat load is 9,450 B.Th.U. per square foot per 
hour. The total temperature drop between the 
steam space and the outer tube wall is therefore 
9,450 divided by 1,470, whichiis 6-4 deg. F. Hence 
the outer surface of the water film must be under- 
cooled below the steam to ai: amount equal to 0-406 
x 6-4=2-6 deg. F. The remainder of the 
temperature drop which o curs across the water 
film is therefore 3-8 deg. F. The mean temperature 
of the water film is therefore 1-9 deg. F. below its 
outer surface, giving a total of 4-5 deg. below the 
temperature of the steam space. The water 
collecting at the bottom of the condenser: will 
therefore have this mean temperature and will show 
undercooling of 4-5 deg. 

This example illustrates how the amount of 
undercooling from a non-regenerative condenser 
may be calculated, using the interface coefficient and 
the Nusselt film coefficient. Now in practice, owing 
to turbulence or dropwise condensation, the Nusselt 
film coefficient may be exceeded and the amount 
of temperature drop in the condensate film may 
be reduced, and so the undercooling will be reduced. 
It should be noted, however, that the undercooling 
cannot be less than the value corresponding to the 
interface coefficient. In the above example, it 
could not be less than 2-6 deg. F. As a matter of 
interest, the undercooling calculated for various 
condenser loadings on the above basis, with the 
Nusselt film coefficient used together with the 
interface coefficient, have been plotted in Fig. 4. 
It must be realised that undercooling of that order 
of magnitude must be t in a condenser in 
order to get the heat transfer necessary for conden- 
sation. In practice, regenerative action has to 
be adopted to remove the undercooling. 

In conclusion, it is worth noting that the effect 
of interface resistance, which is appreciable, in 
limiting possible rates of heat transfer is entirely 
due to the low value of the coefficient f. If this 
had the value unity, which is sometimes anticipated, 
values of h; would be nearly 30 times greater, and 
the resistance would be negligible compared with 
thetube film resistance. 

I am indebted to the Directors of Messrs. G. & J. 
Weir, Limited, for permission to publish the above, 
and to Mr. J. Sim, B.Sc., for helpful discussion. 





EXHIBITION OF GERMAN AERONAUTICAL DEVELOPMENT. 
—To enable Dominion and Colonial visitors to the Victory 
Day celebrations to see the exhibition of German Aero- 
nautical Developments now on view at the Science 
Museum, South Kensington, London,S.W.7, theexhibition 
will be extended until June 30. 


*‘ HEALTH CONGRESS ” aT BLACKPOOL.—The final ar- 
rangements for the “‘ Health Congress” of the Royal 
Sanitary Institute have now been made. The Congress 
will be held at Blackpool from June 3 to 7 and Lord 
Woolton will be installed as President at the inaugural 
meeting, at 3 p.m., on the opening day. On the other 
four days, 38 addresses and papers will be presented. 
The subjects to be discussed include “ Heating and the 
Community,” “ Prefabrication from an Architectural 
Point of View,” ‘“‘ Road and Traffic Problems,” “ The 
Comparative Value of Certain Sewer Sections,” “‘ Housing 
and Slum Clearance,” and “ The Influence of Heat, Light 
and Sound on Town Planning and Housing.” Visits will 
be paid to places of public-health interest in and around 
Blackpool. 
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Elementary Mechanics of Fluids. By PROFESSOR HUNTER 
Rouse. New York: John Wiley and Sons, Incor- 
porated, 440, Fourth-avenue, New York 16, U.S.A. 
(Price 4 dols.] London: Chapman and Hall, Limited, 
37, Essex-street, London, W.C.2. [Price 24s. net.) 

Amone the many consequences of the extent to 
which modern engineering has become identified 
with advances in experimental science is the | 8 
ine need for engineers to adapt themselves 
to make the best and widest use of fresh knowledge. 
In the case of fluid mechanics, this process of 
adaptation entails a new approach to a basic 
science which underlies aerodynamics and hydrau- 
lics in particular, but which has a far wider field 
of occasional application. The difficulty faced by 
the mature practitioner, determined to keep abreast 
of the science of his subject, is the greater in that 
authors of original research not unnaturally take 
the elementary basis of their work for granted, so 
that sound guidance into the new approach has been 
obtainable only in schools of university standing. 
The engineering student, on the other hand, has to 
cope with an extending curriculum in which breadth 
of applied technology often competes successfully 
against depth of fundamental knowledge. It is 
reassuring, in such circumstances, to note a trend 
among educationists of high standing to direct 
attention primarily to the basic material of engi- 
neering science, and latterly to regard the mechanics 
of fluids as equally important with those of solids. 

The fact that Hunter Rouse holds these views is 
a result of his being Professor of Fluid Mechanics 
and Director of Hydraulic Research at the State 
University of Iowa, which, in turn, has resulted in 
the expansion of a series of well-tried lecture notes 
into a text-book which can be described without 
any hesitation as first-rate. The word “‘ elemen- 
tary ”’ in the title implies that the reader need have 
no previous training in fluid motion, but he is 
presumed to know the rudiments of the physics of 
liquids and gases, and enough mathematics to be 
able to solve simple problems by the calculus. In 
fact, the book requires much the same background, 
and covers about the same ground, as a degree 
course in hydraulics, with the important distinction 
that it is more than a mere re-writing of traditional 
hydraulic theory and more than a connecting link 
between hydrodynamics and aerodynamics. The 
author has succeeded in the difficult task of pre- 
senting compactly a sequence of basic principles 
ranging from hydrostatics up to the thermodynamic 
effeets of compressible flow, and illustrated by appli- 
cations in fluid engineering practice 

The underlying purpose of this. logical plan is 
exemplified by Professor Rouse’s treatment of 
hydrostatics as a special ca8e of the general effects 
of gravity on fluids having zero, uniform or acceler- 
ated motion. Previous consideration is therefore 
given, first to simple velocity, in the course of which 
the author deals very clearly with the concept of 
the flow net and its use in connection with boundary 
roe not capable of mathematical formulation ; 

and, secondly, by studies of accelerated motions 
and the associated pressure variations, which lead 
to the identification of the Euler Number with 
metering coefficients. After dealing with gravita- 
tional effects in relation’ to the Froude Number, 
the author analyses problems of flow in conduits 
and channels, first in simple relation to énergy and 
momentum, and later in more detail, taking account 
of viscosity, surface roughness, and other effects 
of Reynolds Number. Preparation is thus made 
for the theories underlying form resistance, lift and 
propulsion, with their important practical applica- 
tions. The rest of the book is taken up with dis- 
cussions of surface tension and compressibility 
relative to fluid motion, and concludes with a useful 
appendix con a brief account of dimensional 
analysis and some tables of physical properties of 
the more common fluids. 

The practical value of the fundamental principles 
on which the text insists is made quite clear by 
numerous examples as well as by discussion of the 
significance and limitations of such empirical 
formule as those devised by Chézy and Manning 
for flow in conduits. cations are 
further illustrated by numerical problems and 
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questions for discussion which are attractively 
provocative besides serving to test the reader's 
grasp of the analytical methods described, 4 
trained engineer, glancing through these exercises, 
will rapidly discover the type of problem which jg 
his immediate concern and the way to attack it, 
and will be interested to note how many of them 
relate to the flow of oil. Other indications of 
American authorship appear in some of the photo. 

graphic reproductions of flow phenomena origin- 
ating from research establishments in the United 
States, but Professor Rouse has also drawn freely 
from Ew sources, among which the good 
work of British scientists figures prominently. It 
is the more unexpected, therefore, to find go 
mention of Lanchester in the discussion of the 
circulation theory of aerofoil lift; and neither 
Belfast nor Glasgow will feel that the omission is 
compensated by an acknowledgment of “the 
English physicist, Lord Kelvin.” In all major 
respects, however, the book has been compiled and 
published with great care, and its outstanding 
qualities assure for it a welcome reception among 
all classes of engineering students and practitioners. 


Scientific Instruments. Edited by H. J. Cooper, B.Sc., 
A.R.C.Se.I., A.M.I.E.E. Hutchinson’s Scientific and 
Technical Publications, 47, Princes Gate, London. 
S.W.7. [Price 258.] 

A common consequence of scientific specialisation is 
that workers in any restricted field not only lose 
touch with developments in other lines of research 
than their own, but are apt also to forget a good deal 
of the rudiments of general science acquired during 
their early training. Critical appreciation of work 
in subjects merging upon their own is thereby 
impaired, while opportunities must often be missed 
of using instruments capable of simple adaptation 
to slightly unorthodox purposes. The non-specialist 
technician, from a somewhat different standpoint, 
takes a legitimate interest in all instruments that 
have already proved, and are now becoming, the 
direct means of scientific progress ; some of them 
are known by name, some may even be frequently 
used, without their basic principles being properly 
understood. The latter class of commendably 
curious minds must include a great many engineers 
to whom the rigours of war-time inspection and pre- 
cision have introduced a variety of measuring instru- 
ments and who, in future, will be called upon to make 
increasing use of newly applied scientific processes 
and @ us. 

Within the limitations imposed by a reasonable 
size and scope, the book edited by Mr. Cooper admir- 
ably fulfils its avowed purpose of giving any par- 
ticular class of scientific worker a good idea of what 
other workers’ equipment is like, how it works, and 
for what it is used. Five major classes of instrument 
are included, of which the first covers optical 
apparatus ranging from lenses to cinema cameras, 
but leaves surveying equipment, along with gyro- 
scopic and echo-sounding equipment, for later con- 
sideration under the heading of navigational instru- 
ments. The other sections deal, respectively, with 
the measurement of size, weight, viscosity and all 
the usual physical properties of materials, while 
miscellaneous laboratory apparatus such as balances, 
thermionic valves and machines are 
instructively discussed. No attempt has been made 
to make the theoretical or descriptive treatment 
exhaustive, or to mention more than typical 
examples in any class, but the text is of a uniformly 
high standard, written by contributors each of whom 
is an expert in some special direction, and well illus- 
trated as a result of the active co-operation of numer- 
ous instrument- firms. 

If it be accepted that any treatise on scientific 
instruments, having less than ic propor- 
tions, must omit a great deal that would interest 
any one particular reader, perhaps the most obvious 
criticism of this book is that some of the instruments 
described are of less general utility and less capable 
of serving purposes other than those for which they_ 
were intentionally designed, than some that have 
not been described. For instance, the little space 
accorded to electrical instruments is wholly dispro- 
portionate to their present importance in almost 
every type of scientific investigation, whereas the 
amount of text devoted to apparatus made of glass 
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js quite a striking feature of the book; and while 
few readers would willingly relinquish a single word 
of the chapters describing optical and similar instru- 
ments, the impression of a lack of balance in the 
subject matter is inescapable. In one sense, at least, 
it is complimentary criticism to wish that the book 
covered more ground than it does, in the attractively 
readable style of its present authors. Of the very 
few typographical errors that have been noted, none 
is likely to mislead the reader, and perhaps it is 
mere pedantry to object to the term “cubic milli- 
litre.” At all events, so small a fault is readily for- 
givable in view of the many excellent qualities of a 
book which most engineers will read with the more 
enjoyment for the paradoxical reason that only a 

few essentially engineering instruments are described. 





The Reynolds’ Number: Its Meaning and Significance. 
By J. JENNINGS, B.Sc., A.M.I.Mech.E. ‘“‘ Mechanical 
World ” Monographs, No. 20. Published by Messrs. 
Emmott and Company, Limited, 31, King-stree. West, 
Manchester. [Price 1s. net.) 

Tus latest addition to the Mechanical World series 

of monographs deals with a subject, the importance 

of which in fluid-motion engineering has only 
gradually gained full recognition. Although, there- 
fore, the concept of Reynolds Number is mentioned 
commonly enough in current technical literature, 
many of the older generation of technicians engaged 
in hydraulics and kindred practice have never learned 
its value and significance, while younger students 
may find that the dynamical-similarity approach to 
fluid-motion problems is not easily followed in text- 
books. The competent clarity of Mr. Jennines’s 
exposition implies an awareness of the difficulties 
encountered by newcomers to the subject, and 
experience in surmounting them. In particular, his 
emphasis on the units and dimensions of the physical 
properties involved, his illustrative worked examples, 
and his explanation of Reynolds Number as the 
ratio between inertia and viscous forces, all exemplify 

a method of presentation that practical engineers 

will find attractively straightforward. Mr. Jennings 

may be commended for including hydraulic mean 
depth among the typical factors in the evaluation of 

Reynolds Number for pipe and channel flow, but 

might with advantage have dealt more fully with the 

transverse distribution of velocity in such cases. 

Again, since precise values of Reynolds Number are 

rarely needed, it would have been helpful to provide 

the reader with standard values for the mass density 
and kinematic viscosity of water and air, in engineer- 
ing units, and to have exemplified their use for rapid 
estimations without recourse to physical tables. 

Other matters for criticism include the use of an 

obsolete form of resistance coefficient, and several 

typographical errors ; one of which, unfortunately, 
occurs in a worked example. 


Draughtsmanship. By R. FRASER REEKIE, F.R.I.B.A. 
Edward Arnold and Company, 41 and 43, Maddox- 
street, London, W.1. [Price 10s. 6d. net.] 

ProsBaBLy the first reaction of most reviewers to 
any new text-book on drawing is to question the 
need for it, in view of the extensive literature on 
the subject that is available already; obviously, 
little that is novel can be introduced, apart from 
occasional descriptions of new forms of equipment, 
and there is not a great deal of scope, at first sight, 
for originality of treatment. There is, however, a 
factor to be countered in the relative roughness and 
lack of finish of most present-day engineering 
drawing, compared with that of a generation or more 
ago, and in this respect the architectural draughts- 
man can set a good example to his engineering 
confrére. Mr. Reekie’s approach to his subject is 
primarily that of the architect, but that of an up-to- 
date architect who appreciates the increasingly close 
liaison between modern architecture and many 
branches of engineering; moreover, he shows 
himself to be familiar with engineering detail work. 
As a result, he has produced a book which is charac- 
terised by a practical outlook and a forthright style 
which are agreeably refreshing, and one which 
not only the novice but many who already profess 
and call themselves draughtsmen might study to 
considerable advantage. 





FORMULA FOR THE CAL- 
CULATION OF PIPE-BEND 
ANGLES. 

By G. Hooxnuam, M.I.Mech.E. 

IN arrangement drawings of piping it is sometimes 
found that intersections of two lines of pipe occur 
in such a way that one or both of the lines are 
inclined to the plane of the paper. The types of 
arrangement referred to are illustrated in Figs. 1, 
2 and 3, the former showing an arrangement in which 
one of the lines is so inclined, the next exactly 
the same thing but diagrammatically, and the 
third, also diagrammatically, one in which both 
lines are inclined. It is apparent that some men 
find difficulty in working out the true angle of the 
bend formed at such intersection points and others 
make heavy going of it by roundabout methods. 
A novice is sometimes in doubt that a simple bend 
is formed at such intersection points but the doubt 
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is soon dispelled if he experiments with a piece of 
bent wire on which are threaded discs of cardboard 
to represent the flanges. The objects of this article 
are, first, to establish formule by which the working 
out of the true angle of a bend is facilitated ; 
secondly, to show the manipulation of the formule 
for those cases in which it is desired to use a given 
angle for the bend; and thirdly, to describe the 
manner in which the marking-off angles for drilling 
the flanges are determined. 

To consider first the bend viewed as it would be 
drawn for detailing: Fig. 4 shows such a view, and 
the angle to be determined is that marked A. 
Unnecessary complication is avoided by assuming 
that the length of each leg of the bend is unity, | _ 

ive of what they are to be made finally. 
The length of the line joining the two ends, denoted 
by r, is then given by :— 
r = (1 + cos A)® + sin? A. 

Expanding, and then simplifying by using the 

identity sin*A + cos*A = 1, we obtain 
r=2+i2osA. . . (I) 

Now take the same bend and dispose it in space 

so that its projection on to the plane of the paper 


is as meen in Fig. 5. 5. Let the seni e of 
one leg to the other be designated by a and the actual 
angles to which the legs are inclined normal to the 
plane of the paper by 6 and c, respectively. It will 
be noted that the convention is adopted in the 
diagrams of encircling 6 and c. This is to obviate 
the need for further views, but if it is not immedi- 
ately apparent to which angles they refer, a study 
of Fig. 7, which contains additional views, will 
make it clear. 

When z, y and z denote the rectangular co- 
ordinates of a point in space, then the true distance 
r of that point from the point of origin, by simple 
extension of Pythagoras’s theorem, is given by 
r= 2+ y+ 2. In the present case, take point X, 
as origin and assume that it lies in the plane of the 
paper, so that points O, and Y, are in space above 
this plane, and take the projection of X,0O, on 
to the plane of the paper as abscissa. A little 
consideration will show that the rectangular co- 
ordinates of point Y, have the values indicated 
on the diagram, namely, z = cos b + cos c cos a, 
and y = cos csina; and because sin c is the amount 
that Y, is above O, and sin b is the amount O, ‘is 
above X,, the sum of the two being the amount Y, 
is above X,, the third is given by z = sin b + sinc. 

Inserting these values of x, y and z in the expres- 
sion r?= 2*-+- y*+ 2*, we have r* = (cosb + cose cos 
a)* + (cos c sin a)? + (sin 6 + sin c)*. On expand- 
ing and simplifying, this reduces to 

r? = 2+ 2cosacosbcose +2sinbsine. (2) 
Equating this to the value for r* given by equation 
(1), we have finally 


cos A = cosacosbcose +sinbsine. . (3) 


It is, of course, possible to have other dispositions 
of bends. For instance, instead of the legs having 
the same sense of inclination, both up or both down 
(virtually the same as far as the resulting equation 
is concerned) they could have opposite inclinations, 
one leg up and the other down. Or again, angle a 
may be greater than a right angle with, in this 
variation also, the possibility of having the same or 
opposite sense of inclination of the legs. Such varia- 
tions may make either one or both of the right-hand 
terms of the formula negative. When the negative 
predominates, cos A will be negative, and the 
resulting bend will be acute instead of obtuse—a 
condition, however, not likely to be met often in 
practice. The various possible dispositions are 
given in Fig. 6, on page 508, and the formule 
applicable to them are, 

for disposition I, cos A = cos a cos b cos c + sin b 

sin c; 

for disposition II, cos A = cosa cos b cosc — sind 

sin ¢ ; 

for disposition III, cos A = —cos a cos b cos c + 

sin b sin c ; 

for disposition IV, cos A = —cos a cos 6 cos c — 

sin 6 sin c. 

It will be appreciated that the formule are 
reduced further if either of the angles 6 or c is 
zero. For example, if, in equation (3), angle c is 
made zero, then cos A = cos a cos 6. The bend is 
then of the type shown by Figs. 1 and 2. The 
formule are simple and by their use the true angles 
for bends can be worked out easily and quickly. 

In practice, for one reason or another, it may be 
necessary to start with a fixed value for angle A. 
It may be required, for example, to use an existing 
bend, or, to avoid making a new pattern or template, 
to duplicate a bend already in use. Having a fixed 
value for angle A necessitates that one or more 
of the angles a, 6 or c can be varied. If angle a is 
the variable, the solution for a should present no 
difficulty. If one of the others, say, c, is the variable, 
then, using formula (3) again for example, an equa- 
tion of the following type results :— 

mecosc-+nsinc=k. . . (4) 


in which m = cos a cos b, n = sin b, and k = cos A. 

Some readers may perhaps like to be reminded 
of the method of solving equations of this type, 
for which use is made of one of the following 





trigonometrical addition formulsz :— 
sin (A + B) = sin Acos B + cos Asin B 
sin (A — B) = sin Acos B — cos Asin B 
cos (A + B) = cos A cos B — sin Asin B 
cos (A — B) = cos Acos B + sin Asin B. 








ENGINEERING. 








Fig.6. 


(8746. 

To enable equation (4) to be converted into one | 

of the above the device is adopted of dividing | 
throughout by Vm? + n? to give 

ers i EY 2o8s 

alate eee + aT ee = ee | 

(5) | 

If m and n be regarded as the perpendicular sides 

of a right-angled triangle the hypotenuse will be 


Vm? + n?. Calling one of the angles, u, such that 
_™ lia at pn. ere 
tanu = = Then Jaw d Sata will be 


sin u and cos‘u, respectively. 
Expression (5) can, therefore, be re-written :— 
k 
+ nt 
This, by means of the first of the above addition 


formulz, and because == =, transfo ms 
to 


ee er ae 





Wate 


sin ( + ©) = * con 4 - (6) 


From, tan u = =, u is found first and its value 


substituted in the right-hand part of the equation. 
Then (wu + c) is determined, c being finally obtained 
by difference. 


If tan u had been taken as ~ instead of ™, it 


would have been to use the fourth addition 
formula. Which addition formula will be used 
depends, therefore, on which of the angles of the 
hypothetical right-angled triangle is taken as u 
and on what the signs are in the equation to be 
solved. It will be found better to solve each pro- 
blem analytically in the manner described rather 
than to try to establish a list of solutions to cover 
all cases. Some care is required with signs and it is 
as well to check results by final substitution in the 
original formula. 

So far, wherever possible, a bend has been shown 
by one view only ; hence, as already mentioned, the 
artifice of denoting angles to the plane of the paper 
by encircling the symbols for them. It is recom- 
mended that this practice should be adopted as a 
principle, as it will be found to be less confusing, 
after a little practice, than having a multiplicity of 
views to consider. However, in demonstrating how 
the marking-off angles for the drilling of the flanges 
are determined it will be necessary to add other 
views. Once more a bend of the type shown in 
Fig. 5 is taken as the example, and it is seen as the 
view marked “plan” in Fig. 7. Up to now, 
deliberately, no diagram has been so marked, for 
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the view might just as well be an elevation, but 
because other views are to be added and it aids 
description the term “‘ plan” will be used. 

From the plan, successive projections are made, 
view on arrow I followed by view on arrow II. In 
these views the uppermost point of the left-hand 
flange in the plan, marked with a “V,” is also 
successively projected. The various values given 
on the diagrams for projected lengths should be 
obvious after a little consideration and will not here 
be analysed in detail. From them it can be seen 
that in the view on arrow II the remote flange has 
its centre at a distance of cos ¢ sin a to the left. 
The fact that it is to the left and not to the right 
can perhaps be appreciated more easily by ignoring 
all views except the plan and turning the paper 
until the ““V” is brought to a position facing the 
observer. Whether, however, the remote flange 
is above or below the line X’ X’ is not so apparent if, 
as is assumed, the diagrams have been drawn freeo- 
hand. But the magnitude of angle d can be deter- 
mined from 


tand = 





sin c tanec 
or—-. (7) 
C08 ¢ COs a cos a 


and if it is found to be less than angle b the remote 
flange is below the line X’ X’ (as drawn) and con- 
versely. Usually, only a rough calculation is 
required to settle the point, the exception being 
when angles d and 6 are very nearly equal. 

The off-set of the remote flange from the centre 
of the near flange is sin A (see Fig. 4) so that, 
finally, angle C is given by 

sin a 


sin C = cos ¢ ; ae 


Angle B for the other flange is determined in a 
similar manner from projections III and IV and it 
will be found to have a a ste ae given by 


sin B = cos b ——.. . ° i® 
sin A’ 
For this flange also, it will be necessary to ascertain 
whether angle ¢ is less or greater than angle c in 
order to verify whether the remote flange is above 
or below the line Y’ Y’. Angle e is given by 
sin b tan b 
tan e = ——_—_—__ or —_. 
cosbcosa cos. a 


(10) 
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The inlined (8) and (9) hold good for all types 
f bend dispositions, but it will not be necessary to 
obtain values for angles d and e for all cases; 
| bends of the type shown in II and III of Fig. 6 
are cases in point and it will be self-evident that this 
‘|i is so at the time the successive projectios are made 
| for these types. 

Having determined the marking-off angles, we 
can now make the final diagram, Fig.8. In practice, 
this would be completed by adding the radius of 
ithe bend, the actual lengths of the legs, and details 
of the flange drilling. To assist in erection it is 
advisable to specify that the V’s are to be chiselled 
or otherwise clearly marked on the rim of the 
flanges with additional distinguishing marks to 
differentiate one end of the bend from the other, 
for, when both legs are of the same length, or nearly 
the same, a considerable amount of time can be 
wasted by the erector, first in finding which end is 
which and secondly, in matching up to the adjacent 
pipes with the’drilling. Similar markings should, 
of course, be added on the ends of the adjacent pipes 
in appropriate matching positions. A few minutes 
spent in adding such instructions on the diagram 
or drawing is usually well repaid by the time saved 
on the site. 





NOMINATIONS TO THE COUNCIL OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS.—It used to be the practice for 
the names of those officially nominated for election to the 
Council of the Institution of Electrical Engineers to be 
published in the Journal and in the technical Press. This 
practice, it was suggested, however, gave more publicity 
to those nominations than to others which might be sub- 
sequently received from the general body of members. In 
1944 the Council accordingly decided not to publish their 
nominations and we are informed that this procedure will 
again be followed this year. A list of complete nomina- 
tions will be published, however, if necessary, and the 
names of those elected will also be issued in due course. 


TAPERED ROLLER BEARINGS FOR MINING MACHINERY. 
—We have received from Messrs. British Timken, 
Limited, Aston, Birmingham, 7, a well illustrated 
brechure describing the application of the Timken 
tapered-roller bearing to mining machinery and equip- 
ment. The examples described are of actual applications 
both in this country and abroad, the object of the 
brochure being to show in what ways power consumption 
and maintenance can be reduced when the extension in 
the use of mechanised equipment in mines, recommended 
in the report of the Technical Advisory Committee of 
March, 1945, is carried out. Among the applications 
dealt with are coal-cutting and loading machines, rope 
and locomotive underground haulage equipment, con- 
veyor belts, tnbs, compressors and pumps, pit-head gear, 
ventilating plant, cleaning machinery, and open-cut 
mining machines. The brochure, No. 405-1945, can be 
obtained by those interested on application to the firm 
at the address given above. 
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‘THE WORK OF THE ADMIRALTY 
SHIP WELDING COMMITTEE.* 
By Sr Amos L. Ayrz, K.B.E., and G. M. Boyp, 


In the early part of 1943, when the Admiralty caih- 
ign to increase the use of welding in the construction 
of ships, in the special circumstances prevailing in 
British shipyards, had — marked Lap orien = 
erican programme of emergency merchant shi 
prearien E which embodied the wholesale use of 
welding, was in full swing, disturbing reporte of failures 
to welded ships built in the United States were received, 
one of the most startling being that of the Schenectady. 
This ship, an all-welded tanker, broke in two for no 
apparent reason while tied up at the builders’ out- 
fitting quay at Portland, Oregon, on January 16, 
1943. The significance of these failures in relation to 
merchant ship construction in this country was imme- 
diately appreciated, and it was obvious that, although 
we had not had similar troubles, they concerned us 
very closely. If United States welded ships failed, 
British welded ships might also be threatened, and the 
subject therefore demanded close consideration. In 
June, 1943, at the instigation of the First Lord, 
the Admiralty Ship Welding Committee was set up, 
comprising the Directors of Naval Construction and 
Merchant Shipbuilding, a representative of the Director 
of Scientific ch, Admiralty, and representatives 
of the Minis om he War Transport, Lloyd’s ister of 
Shipping, the British Corporation Register of Shipping 
and Aircraft, the National Physical Laboratory, the 
Welding Research Council, and the Shipbuilding Con- 
ference. The terms of reference were “To consider 
and investigate special problems arising from the em- 
ployment of welding in ships’ structure and to advise 
on methods for their solution.” 

There was also appoi a “ working committee,” 
known as the saushley Chip —- Sub-Committee, 
compri representatives of Admiralty Departments, 
the cation societies and the Welding Research 
Council, and this sub-committee was arranged to work 
within the framework of the Welding Research Council. 
The duty of this sub-committee was to formulate in 
detail, and supervise the execution of, the research a 
gramme laid down by the main Admiralty Ship Welding 
Committee. On the formation of the British Ship- 
building Research Association, a representative of this 
body was appointed to the Committee, and when the 
Welding Research Council was dissolved, its repre- 
sentatives continued on the committee and sub- 
committees as representatives of the new British 
Welding Research Association. In the United States, 
the Secretary of the Navy set up a Board “ to enquire 
into the design and methods of construction of welded 
steel merchant vessels,” which immediately initiated 
extensive inquiries and research work. e investi- 
gations which have been and are being carried out by 
the committee and sub-committee may be generally 
classified under the following broad ae. i 
collection and analysis of information on casualties to 
welded ships ; (ii) design, and its relation to the failures, 
with particular reference to the differences in structural 
behaviour between riveted and welded ships; (iii) 
workmanship, covering not only welding technique and 
locked-up stresses, but also methods of construction 
and their relation to the behaviour of welded ship 
structures; (iv) material, with particular reference to 
the suitability of ship quality mild steel for the con- 
struction of all-weld ig 

The troubles with which the committee were princi- 

concerned had occurred in merchant ships which 
were entirely, or almost entirely, welded, and were of a 
nature which had not been encountered to any notable 
extent in riveted ships. In the early stages the com- 
mittee’s outlook was profoundly influenced by this 
circumstance, and also by the fact that the troubles 
had been confined almost entirely to merchant ships 
built in the U.S.A. under the emergency shipbuildi 
ar While the relatively small aadibée of 
ailures did not in any way detract from the admiration 
we have always felt for this magnificent programme of 
ship construction, the influence of which on the outcome 
of the war is known to all, it was felt that the wholesale 
use of welding, coupled with new mass-production 
methods, and personnel more or rrr mr a in 
shipbuilding, might be important factors in causing 
the troubles, Few all-welded ships had been built in 
the United Kingdom, and these been practi 
free from'this kind of trouble, a fact which was ascribed 
in some quarters to the more conventional methods and 
more experienced personnel used in their construction. 
In these circumstances there was naturally a certain 
amount of feeling that some of the American emergency 
methods might possibly be at fault, but these early 
impressions have been largely discounted as a result of 
su t in e 
Though de cobaboeniot of the American Board, 
the classification societies, and the Ministry of War 





* Paper read before the Institution of Naval Archi- 
tects, London, on Thursday, April 11, 1946. Abridged. 





rt, all available reports of casualties to welded 
and part-welded merchant ships have been collected. 
classified and analysed. Ten welded ships are known 
to have broken in two due to’ causes other than war, 
collision, or stranding, but there have been numerous 
minor, though potentially erous; failures. In 
relation to the large number of welded ships built, 
the percentage of serious failures is very low, but even 
one major case, such as the Schenectady, would have 
justified whatever research work is required to reach 
complete elucidation. Analyses of these reports have 
been made from 4 large number of different aspects, 
here and in the United States, and information of 
considerable practical value has been gained from 
them. The most important outcome has been the 
disclosure of those parts of the structure which, in 
these welded ships, have proved most liable to fracture. 

Other features which emerged may be summarised 
briefly as follows':—{i) anything in the nature of a 
notch, or sharp change in section, whether designed or 
of accidental origin, should be studiously avoided in 
welded ships, even though similar features, while not 
being considered ideal, may not have given trouble in 
riveted merchant ships; (ii) good workmanship, not 
only including the deposition of sound welds, but also 
accuracy in fitting up is of the greatest importance ; 
(iii) there does not seem to be any systematic connec- 
tion between shipyard methods and the incidence of 
major fractures, although yard practices vary very 
considerably ; (iv) there are indications of a tendency 
for fractures to occur more tly at low tempera- 
tures, both external and internal, the latter arising in 
some refrigerated ships, though it has not been 
found possible to prove this com ly by strict 
statistical analysis, for lack of dependable data on the 
temperatures to which the unfractured ships have been 
exposed, and the fact that low temperatures are so 

tly associated with heavy weather; (v) a 
number of the re drew attention to the suddenness 
with which the fractures occurred, bard ess poy 
and samples taken from fractured ships indicated that 
most of the fractures were sharp and accompanied by 
very little deformation or reduction in thickness at the 
fractured ae The importance of these observations 
was not ised until fairly recently, when they were 
found to be related to the results of laboratory experi- 
ments which will be referred to later. 

The scantlings of these welded ships complied fully 
with the requirements of the classification societies for 
riveted s and no reductions had been made in 
these scantlings because of the use of welding. The 
committee ‘devoted some study and research to the 
evaluation of the differences in structural behaviour 
between riveted and welded ships. In approac 
the comparison, it became evident that quantitative 
mys on the structural behaviour of riveted ships 
was i very scanty, and since what was required 
was a “ difference effect” which was probably small, 
the problem had to be tackled right from fundamentals. 
New methods and instruments capable of accurately 
revealing stress distributions under service conditions 
had to be de ~ and Borman, theories on the 
strength of shi to examined critically, to 
ascertain whether they could be used as a basis for the 
comparisons. Fortunately, in this country suitable 
ne en ships’ were available for comparison. A 
standard 10,000-ton d.w. design of tramp cargo vessel 
was available in all-welded construction (the Ocean 
class ships built in the United States to British order 
and design) and in its all-riveted prototype built in the 
United Kingdom. In this country were also 
available standard 12,000-ton d.w. tankers of all-welded 
and mostly-riveted. constructions, but welding has been 
used to some extent in these tankers for some time, so 
that all-riveted construction was not available. 

To study this structural pro , an experimental 
party under the leadership of Mr. F. B. Bull, B.Sc., was 
set up by the Director of Scientific Research, Admiralty, 
and provided with the most modern instruments and 
facilities. At the outset much of the work of the party 
was of an oratory nature, for the of ascer- 
— the best methods for dealing with this very 
difficult and complex ; maria h the Director 
of Scientific Research, Admiralty, the advice of Dr. J, F. 
Baker, Professor of Mechanical Science in the Univer- 
sity of Cambridge, was also made available to the 
Committee, and arrangements were made for certain 
laboratory investigations, referred to later, to be 
undertaken in his department. In November and 
December, 1943, the party carried out a full-scale hog- 


and oaguing test in still water on the 8.8. Empire 
Buke, an all-riveted standard 10,000-ton d.w. tramp 


steamer. By arranging the sequence of loading a coal 
cargo and shifting water ballast, sagging, neutral ‘and 
moments were im on the ship, 


hogging ben 

readings of strains and d ions were made in 
each of these conditions. A variety of instruments, 
some of which were entirely new in design were used 
in order to ascertain their possibilities and limitations. 





From the point of view of the main investigation, this 
preliminary experiment did not yield results of great 





value, but it afforded extremely ‘useful experience on 
instruments and methods which made possible the later 
more reliable and accurate experiments. 

In July and August, 1944, a more ambitious experi- 
ment was carried out in still water on the 12,000-ton 
d.w. all-welded tanker Neverita, just built for the Anglo- 
Saxon Petroleum Company. By shifting water ballast 
in the cargo tanks the ship was subjected to 14 different 
loading conditions, in each of which a very large 
number of strain and deflection réadings were taken. 
The analysis of these observations is now complete, and 
a full report is being published.* While this experiment 
was only part of a larger programme, the object of which 
is to compare riveted and welded construction, it pro- 
duced a great deal of information which is valuable in 
itself. It was found that, while the main longitudinal 
stresses and deflections fairly well with those 
which would be predicted by leatiotd beam theory, the 
actual stresses were very much greater at some places 
due to local effects such as bending of the plating and 
concentration of stress at openings and other discon- 
tinuities in the structure. It was found that tempera- 
ture changes have a considerable influence on strain 
and deflection readings. Valuable information was 
obtained on the behaviour of panels of plating under 
hydrostatic pressure combined with compression in the 
* of the panel. For direct comparison with the 

everita, a similar experiment was carried out on a 
sister ship, the Newcombia, which was mostly riveted. 
The only welded items were the deck butts, stringer- 
sheerstrake connection, and some details. The loading 

cle consisted of nine conditions, in each of which 
° ations similar to, but in some respects more 
detailed than, those made on the Neverita were carried 
out. The records of this experiment are still in course 
of analysis, but some interesting results are already 
apparent, and a full re will shortly be available. 

As a sequel to the still water tests, and as a first step 

ascertaining the stresses in ships at sea, an 
experimental voyage across the Atlantic was’ made in 
the winter of 1944-45 in the 12,000-ton tanker Niso, 
a ship of identical form and general structural ar- 
rangement to the Newcombia. The object’ of this 
voyage was not primarily to ascertain stresses or 
deflections, but rather to try out various types of 
instruments under sea-going conditions ; to familiarise 
the experimental party with these conditions ; and to 
find the ranges of strain and deflection which might be 
expected in more complete observational voyages. 
In this respect the voyage was completely successful, 
and’ valuable data were obtained. The ship was 
fitted with instruments to measure strains, deflections 
of the ship girder, pressure distributions on the hull, 
wave profile on the ship’s side, roll and pitch, accelera- 
tions, and wind forces. A pair of automatic cameras 
was also fitted on the navigating bridge, so arranged 
and synchronised as to produce stereoscopic pictures 
from which the state of the sea could be studied. It was 
found that the fluctuations in stress accompanying 
the movement of the ship in the particular sea encoun- 
tered were surprisingly small, being only of the order 
of plus and minus 2 tons per square inch. While the 
weather encountered was not the worst which is 
known to occur in the North Atlantic, it was un- 
doubtedly severe, and it seems unlikely that worse 
weather could double this range of stress fluctuations. 
This observation agreed fairly well with the German 
observations on the voyage of the San Francisco, 
and might justify the belief that stresses due to the 
sea are small, but it must be borne in mind that these 
fluctuations are superi on whatever stresses 
exist in the ship in still water, and further, that stress 
concentrations may very considerably increase the 
range. In October, 1944, strain and deflection mea- 
surements were taken during the launching of two 
standard 12,000-ton d.w. cargo liners ; one, the Empire 
Haig, was entirely riveted, and the other, the Empire 
Allenby, was mostly welded. The experiments yielded 
no conclusive evidence of different structural behaviour 
which could be attributed to the amount of welding 
used, but useful technical data on the mechanics of 
launches was obtained. The methods used, although 
simple, were found to be fairly suitable for this class of 
investigation, and directions in which improvements 
could be made were found. 

(To be continued.) 





STEAM-RAISING PLANT aT CROYDON GENERATING 
Sration.—A large contract for steam-raising plant at 
the new Croydon power station has recently been let to 
Messrs. Simori-Carves, Limited, Cheadle Heath, Stock- 
port. The boilers, which form the principal part of the 
contract, will be designed to operate at a pressure of 
650 Ib. per square inch and a final steam temperature of 
875 deg. F. ; 





* Admiraliy Shipwelding Committee Report R.1, 
“Hogging and Sagging ‘iests on M.V. Neverita.” 
H.M. Stationery Office. 1946. 
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HOW THE CORNISH ENGINE CAME | equal to a fly wheel of 20 ft. Diamr 25 Tons. weight 
TO LONDON.* 20 rounds pr Minute if weight and volisity answere the 


same purpose.” 2 ) 
By Dr. H. W. Dicxiyson, M.I.Mech.E. This is the theory of the Cornish engine in a nutshell. 
From 1778 till about 1830, the Watt engine had | The boiler that Trevithick refers to is the single-flued 
reigned supreme in practically every branch of industry, | type so well known as the ‘“Cornish”’ boiler. He did 
and engines had been erected by Boulton and Watt | not stay long enough in Cornwall, however, to pull his 
in and around Londen for the service of water supply ; | full weight in the new advance, for he went off in 1816 
of 34 of these, particulars are available. There existed | on his ill-fated South American adventure, leaving 
among engi at that time almost a conviction that | Woolf oceupying the field. The latter was not of the 
the Watt engine was the last word that could or would | same calibre as Trevithick ; indeed, while he was on 
be said in regard to steam power. This state of self- | solid ground as regards compounding, he was quite at 
satisfaction, while explicable in the industrial area of | sea with regard to underlying principles. In the end, 
the north, where coal was plentiful and cheap, did not | about 1820, he Dectetannd making. both: his eom- 
hold good in the south of England, or in Cornwall, | pound engine and his boiler, and concentrated op the 
where the cost of fuel fer pumping was the largest | single-cylinder engine with large. expansion and on the 
item in miming operations. Even so, the situation | Cornish boiler, to the conjunction of which the engine 
in the Duchy and in London, respectively, were not | owed the progress now to be recorded. In 1825, Captain 
identical, for whereas the water companies could pass | Samuel Grose, by raising the steam pressure and by 
on the cost to the consumer in their water rates, im | covering the boilers, pipes and cylinder with non- 
Cornwall the cost was reflected in the prices of tin | conducting material, increased economy further. In 
and copper, and these prices were in competition with | 1827, a public trial of the engines at the Consolidated 
those of the world’s markets. Mines was conducted and the unprecedented duty of 
At the expiration of Watt’s patent in 1800, Boulton | 63 millions was,attained. In 1835, there was another 
and Watt left Cornwall, never to return or even to supply | public trial, this time of Captain W. West's recently- 
another engine. The Cornish engineers there were | erected 80-in. engine at Fowey Consols and the unheard 
left to their own devices and for a decade seem. to | of duty of 125 millions wae obtained. Even in Cornwall, 
have rested on their oars. The neglect or apathy is | doubt as to the correctness of the result was general ; 
described by Pole, writing in 1844, as having “ brought | some persons thought “that it was impossible steam 
about a most careless and slovenly state of management | could be made to perform feats so astonishing.”’ Qut- 
. . . The engines were often completely covered with | side Cornwall, engineers were sceptical; one well- 
dirt and filth, and kept in, a wretched state of repair ; | known engineer, G. H. Palmer, even expressed the view 
the engine houses were frequently filled with steam | that the duties claimed could not be attained without 
from leaks in steam passages . . . From these causes, | reversing the laws of Nature. However, there was one, 
the duty performed sunk so low in the course of a few | Thomas Wicksteed (1806-71), ineer to the East 
years, as would almost incredible to men | London, Water-Works Company, who was open to con- 
acquainted only with the engines of the present day.” | viction, To quote his own words*: ‘In the spring of 
However, in 1809, there were one or two far-sighted | 1835 the Directors of the East London Water-Works 
engineers who, deploring this falling from grace, were |Company contemplated making very considerable 
determined to remedy it; am them Captain John | alterations in one of their engines at Old Ford, and it 
Davey, of Gwinear, and Captain Joel Lean, of Crenver. | was then suggested by Mr. Grout, one of the Directors, 
They decided to publish Monthly Reports about what | that instead of altering the engine in question, it should 
was being actually done and thereby excite emulation | be taken down, and a Cornish Engine erected jin its 
among their colleagues to do better. Captain Lean pens and he stated that the saving in fuel that would 
took upon himself the duty of reporter and, on his effected by adopting his suggestion, would amply 
death, he was succeeded by his sons, Thomas and John. | repay the Company for the increased outlay consequent 
Lean’s first. report, early in 1811, recorded a duty of | upon the erection of a new engine.” 
20 million lb. of water raised 1 ft. high per bushelofcoal| Wicksteed’s opinion was called for and he gave it 
on three engines, at Wheal Alfred, under Captain | thus: “I stated that, although I had never seen a 
Davey, presumably selected because they were the | Cornish engine at work, I understood the principle 
best in the county. In December of that year, 12 | of its action, which my friend, Mr. John Taylor, had 
engines were reported doing an average of 17 millions, | explained to me as far back as 1826; and I was also 
so that, seeing that the Boulton and Watt engines had | aware of the favourable views entertained by the late 
been doing 20 million about 1800, this is the measure | Mr. Watt, of the advantages to be derived from usi 
of the retrogression that had taken place. It was not | steam expansively, and had therefore no doubt that 
till 1814 that the average of the engines was back | the effect produced by the Cornish expansive engines 
ain to that of 1800. As a pointer also to this period | was much greater than that produced by the non- 
of marking time, there was a distinct pause in the | expansive engines.” (Although WicHsteed was pro- 
erection of new engines; I can only find one during | bably unaware of it, there existed an inde t 
that period—the 70-in. engine by Joel Lean at Crenver | favourable report on the Cornish engines by a French 
and Oatfield. This state of affairs did not last long, | engineer, M. Combos, who had visited Cornwall in 
for two important events happened. The first was the | 1833. Annales des. Mines, 3 Ser., vol. V, 1834.) 
return to Cornwall in 1811 of Richard Trevithick, after | Wicksteed’s opinion evidently impressed the directors, 
his bankruptcy and severe illness in London, but con- | for in August of that year they sent him to Cornwall 
vinced as firmly asever of the advantages of high-pres- | ‘‘ for the purpose of obtaining infermation respecting 
sure steam. The other event was the removalto Cornwall | the engines in use there.” “fie inspected 14 engines 
in 1813 of Arthur Woolf, influenced. possibly by the | at different mines and his report was highly in favour 
expectation of being able to exploit there his patented | of the new system. Decision hung in the balance 
compound engine and sectional boiler. for a couple of years, however, till Mr. Grout ‘learnt 
At a time when the theory of the steam engine was | that a good second-hand engine was to be disposed of 
little understood, it is remarkable what a grasp Tre-| at a comparatively low price,’ and Wicksteed was 
vithick had of underlying principles, as is evident in | “ instructed to proceed to Cornwall for the purpose 
his letter to Davies Gilbert of February 18, 1806, the | of purchasing it.’’ We should like to know. more 
significant of which are as follows: “I wod| about Mr. Grout, whose foresight and caution had such 
be very much obliged to you for your oppinion on what | a happy outcome. While the negotiations were going 
I have stated and what advantage you think the great | on, Wicksteed took the opportunity to test an engine at 
engine [i.e., Dalcoath] is likely to get from working with | Holmbush Mine, recently erected by Captain William 
steam of abt 25 lb. to the inch and shut it off earley | West. It was 50 in. diameter, 9 ft. 1 in. stroke, the 
in the stroake so as to leve the steam abt 4 pounds to | pump being 8 ft. 1 im. stroke, Steam was cut off at 
the inch when the piston is to bottom. I think this | one-sixth of the stroke. The trial lasted only 2} hours, 
with the advantage of the fire place will make a great | however, so that it was not conclusive. Wicksteed 
saveing.”  Gilbert’s reply was favourable and on| introduced an innovation in such trials in. that he 
March 4 Trevithick wrote again as follows: “I am| measured the water delivered and found that the slip 
very much oblig’d to you for the figuers you have sent | was 14 per cent, 
mee. I am convinced that the pressure of steam will| |The second-hand engine in question was one on the 
not hold good as theorey points it oute becase on| East Cornwall Mines, near Callington;..which had 
expanding it will get colder and of course loose a part | just been shut down ; it had only been in use about 
of its expancive force after the steam valve shuts, I| twelve months. It was a sister engine to the famous 
think there can be no risque in makeing this tryal on| one at Fowey Consols, already mentioned, which 
Dolcoath great engine .. . its not intended to alter | had a cylinder 80 in. diameter by 10 ft.4 in. stroke, 
any part of the engine or condencer, onely work with | and a pump 15 in. diameter by 9 ft, 3 in. stroke, drawing 
high steam from this new boiler . . . The vast matter | from 134 fathoms below adit. Aceording to Lean’s 
this great engine have in motain will answer in part the | Report for that year, it had done an average of nearly 
use of a fly wheel. The whole of the matter in motain | 92 millions, 
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pamp side to (suit the new) requirements, namely 
with a large-diameter low-lift pump, the loaded plunger 
pole being retained ; to dispense with the air vege} 
and to substitute a stand pipe, to be pumped into a, 
suggested. by Wicksteed ; to add another boiler to the 
three Cornish ones already there and, finally, to instal 
the plant on the company’s premises at Old Ford, for 
the sum of 7,600/. Messrs. Harvey were further bound 
under penalty to effect an average duty during twelye 
months of 90 million ft.-Ib. for one bushel of Welsh coal} 
(94 Ib.). As re-erected, the cylinder was 80 in. dig. 
meter by 10 ft. stroke, the plunger 41 in. diameter by 
9 ft. stroke, and the lift 108 ft., steam being supplied 
by a battery of four Cornish boilers, three being in 
service at one time. 

The engine started work in December, 1838, and at 
once difficulty was encountered because of the concus. 
sion of the pump valves—of the clack type and of 
unusually large size—which was so great that they 
shook the whole engine. This difficulty was got over 
by replacing the clacks by a double-beat valve, somewhat 
similar to the steam valve used on the engines patented 
in 1839 by Nicholas Oliver Harvey and William West. 
The engine was carefully tested—this is only the second 
recorded occasion where the water discharged was 
actually measured as well as the coal weighed ; more. 
over, the trials extended over much longer periods than 
in any previous instance, over 3,400 hours, the coal 
consumption being 900,000 Ib. and the water evaporated 
7} million lb. Gauge pressures varied between 15} |b. 
and 37 lb. per square inch and cut-offs from 0-4 to 
0-68 of the stroke. The best result was obtained with 
Welsh coal when running at eight strokes per minute. 
The calculated horse-power was 135, corresponding to 
a duty of 90,809,121 ft.-lb. per bushel (94 Ib.) of coal, 

Concurrently, tests were made of a -single-acting 
Boulton and Watt engine supglied by that firm to the 
Company in, 1826; it was ordinary engine, not 
conditioned for a test. The /vylinder was 60 in. in 
diameter, and the pump 27} j1. in diameter, both by 
7 ft. 11 in, stroke, with the sane lift, 108 ft., as before. 
Steam was supplied by wagon Woiler at 3 lb. per square 
inch by gauge. The time i i 
1,291 hours ; the coals cons ly as 
and the water evaporated, above 4} million lb. The 
steam was cut off in the cylinder at 0-36 of the stroke 
and the number of strokes was normally 114 per minute. 
The best result was obtained when running at this 
speed. The horse-power calculated from this was 71-5, 
corresponding to a duty of 40,049,076 ft.-lb. per bushel. 
It was thus shown that the Cornish engine was 
2} times as efficient as its predecessor, and these results, 
disseminated through papers read before the Institution 











ing | of Civil Engineers, had a t effect in dissipating 


incredulity and in breaking down the Wat} tradition of 
low pressure. Great credit must be jawarded to 
Wicksteed for what he did. From this date, it may 
be said that the Cornish engine became, and re- 
mained for a quarter of a century, the established type 
in waterworks practice, as it had been and continued 
to be for mines. The engine excited great interest and 
Old Ford became almost a show . . It was chosen 
by a committee appointed by the British Association* in 
1842 to make “ experiments on steam engines.” The 
chairman of the committee was Professor the Rev. 
Henry Moseley, F.R.S., and the members were Eaton 
Hodgkinson, F.R.S., J, 8. Enys and William Pole. 
For the purpose they had in view, they rejected the 
Watt indicator as not being sufficiently accurate, and 
adopted a continuous integrating indicator of elaborate 
construction, designed by Professor Moseley and made 
by Holzapffel, which ve accurate readings. This 
indicator was illustrated and described in Brit. Assoc. 
Report, 1841, Pl. VI; it would be interesting to know 
if it is still in existence. The experiments lasted from 
January 28 till February 25 ; 1,226 cwt. 56 Ib. of “ small 
coals of the worst quality ’’ were consumed for 232,617 
strokes and this worked out at a duty of 87,852,427 
ft.-Ib. ewt, The committee were of opinion that, 
had Welsh coal been used, the duty would have been 
110 million per cwt. Wicksteed submitted that the 
results obtained from the indicator were probably 
nearer the truth than his own experiments showed ; 
which, however, may be doubted. Allowing for the 
difference between bushel and the cwt., it will be 
seen that the results were comparable; but there is 
no evidence that the Old Ford engine ever attained the 
duty of 125 million that Fowey Consols engine is 
reported to have done in 1835. Further experiments 
were carried out on this engine by the committee in 
1844 with a velocity indicator made by Morin, of Paris. 
The observed times were: indoor stroke, 1-5 sec. ; 
use, 0-5 sec.; outdoor stroke; 4-0 sec.; use, 
-0 sec. The unusual pause after the indoor stroke was 


is near abt 200 Tons at a volisity of abt 160 feet pr mt.| In August, 1837, Wicksteed.entered into a contract | effected by having a second cataract to open the equili- 


This I know will not be sufficient but it will be abt | with Harvey and Company, of Hayle, who had made 

the. Callington engine; and with, Captain, West to 

* Address given at a meeting of the Cornish Engines | take it down; to recondition it. to redesign. the 
Preservation Society, held in the Kew Bridge pumping 

station of the Metropolitan Water Board, on May 25, * T. Wicksteed, An experimental Enquiry concerning 











brium valve. The Old Ford engine was the vanguard 
of some hundreds of similar engines for waterworks, in 
which service they maintained supremacy for nearly 
half a century ; indeed, many remain to this day. 








1946. Abridged. - . - Cornish and Boulton and Watt pumping engines, 1841. 


* Brit, Assoc, Report, 1842. 
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‘THE CANADIAN PACIFIC CARGO 
LINER ‘ BEAVERDELL.’’ 
Tax interesting vessel which, with the propelling 


machinery, is sillustrated in Figs. 1 to 4, on pages 512 
and 513, and Figs. 5 to 8, on page 516, is the turbo- 
eectric cargo liner Beaverdell, the first ship of Messrs. 
Canadian Pacific Steamships, Limited, to be com- 
missioned after the war. ith a gross tonnage of 
9,901 and a deadweight tonnage of 11,000, the Beaver- 
jall will have a service speed of agpeonnetsly 16 knots, 
though in light trim, on her trials on the Arran course, 
on February 1 of this year, the Beaverdell attained a 
mean speed of 18 knots at a mean draught of 16 ft. . 
at the contract power of 9,000 shaft horse-power. The 
Jength overall is 497 ft. 3 in., the breadth moulded is 
64 ft., and the depth moulded, to the upper deck, is 
42 ft. 8 in. The vessel has a raked stem and a cruiser 
stern, a construction which makes the length between 
perpendiculars notably less than the overall length ; it 
is 465 ft., on a draught of 27 ft. 10g in. The deadweight 
tonnage of 11,000 co to a mean t of 
99 ft. 7 in. The net register tonnage is 5,874-81. The 
vessel has been built under special survey to Lloyd’s 
Register’s highest class. 

The Beaverdell is of the closed shelter-deck type with 

three complete decks. The small forecastle and poop 
are used for stores, and stores and cargo space, respec- 
tively, the whole of the accommodation being 
above the main deck in the midship structure. Loading 
and discharging facilities have been given special 
attention, there being six derrick posts of the gallows 
type; that is, double posts with a top crossbeam. These 
posts carry @ total of 26 derrick booms of a lifting 
capacity of 5 tons each and four booms to lift 10 tons 
each. It will be evident from Fig. 2, which shows 
the vessel alongside a quay at St. John, New Bruns- 
wick, with the starboard booms swung out, that 
loading and discharging can be rapidly carried out 
without recourse to cranes. There are four cargo 
holds forward of the machi spaces and two holds 
aft of them. The forward gallows serves hatch No. 1 
with two 5-ton derricks and one 10-ton derrick, and 
hatch No, 2 with three other derricks. Hatch No. 2 is 
also served by three derricks on the forward side of No. 2 
gallows, the after side of this gallows serving hatch No. 
3 with three derricks, and so on throughout the length 
of the vessel. There is a certain degree of interchange- 
ability between the 5-ton and 10-ton derricks and, in 
addition, a heavy derrick capable of handling 30 tons 
can be fitted to No. 2 gallows to serve No. 3 hatch. 
Apart from the four forward holds, there is, abaft No. 4 
hold, a deep tank which can be used for either cargo 
or water ballast. All the derricks are operated by 
electric cargo winches, 20 in number, 18 of which are 
of 35 h.p. and two of 47 h.p. There is an electric 
anchor windlass on the fotecastle and an electric 
warping winch on the poop. The hatch covers are of 
the “‘ Macanking ” type are of steel and are 
divided into two, each half sliding athwartships to 
open the hatches. The weight of the overhanging 
portions, when opened, is taken by vertical legs fitted 
with rollers running on tracks on the deck. 

Rather more than one-third of the cargo capacity 
is arranged for refrigerated cargo, the exact 
being 163,318 cub. ft. net for refrigerated cargo, and 
434,394 cub. ft., (bales), for unrefrigerated cargo, the 
latter figure including 12,263 eub. ft. of poop space. In 
No. 2 hold, both upper and lower ’tween decks are insu- 
lated, in No, 3 hold the upper ‘tween deck is insulated, 
while, insulation is also fitted in No. 5 hold, in the orlop, 
and in the lower and upper ’tween decks. The refriger- 
ating plant is situated below the orlop ’tween deck of 
No. 5 hold, and the insulated cargo spaces, numbering 
18, are cooled by means of cold air circulation. The 
remainder of the cargo holds and ’tween-deck spaces 
are arranged for the carriage of miscellaneous cargo, 
with appropriate means for handling and stowage. 
These spaces are mechanically ventilated, by means of 
natural supply and fan exhaust. In hold No, 6, the 
orlop and lower ’tween decks are fitted with de-humidi- 
fying arrangements, worked in conjunction with the main 
cooling plant, for the carriage of special cargo. Refri- 
gerated store rooms of ample capacity are fitted for 
the carriage of meat, fruit, vegetables, etc., for the use 
of the crew on the voyage. These rooms are cooled 
by brine grids, connected to the main cooling plant. 
An opportunity to inspect the cargo-handling arrange- 
ments was provided when the ship was discharging at 
the Royal Albert Docks after he? maiden voyage. We 
understand that on that occasion the ship had on 
board 9,200 tons of cargo, including 1,828 tons of meat 
(refrigerated), 1,300 tons of grain, 1,400 tons of flour, 
640 tons of eggs in shell, and 1,160 tons of tomato juice. 
The Beaverdell left Liverpool on this maiden voy: 
on February 28, and left St. John, New Brunswick, 
for return, on March 18, arriving in London on 
March 27. 

The keel of the Beaverdell was laid at the Kingston 
yard of Messrs. Lithgows, Limited, Port G w, on 
December 13, 1943, the launch taking pi on 





August 27, 1945. She is one of four new ships, the 
others being the Beaverglen, Beaverlake and Beaver- 
cove, designed to replace the well-known fleet of 
** Beavers,” all, unfortunately, lost in Government 
service during the war. The new vessels will restore 
the Canadian Pacific fast cargo service between Britain 
and Canada, plying between London and Montreal in 
the summer and between London and St. John in 
the winter. The contract for the four vessels was 
placed with Messrs. Fairfield an Engin- 
eering Company, Limited, Govan, but this firm sub- 
contracted for the first three with Messrs. Lithgows, 
while they are building the fourth vessel at their Govan 
yard. As previously stated, all the accommodation is 
in the dec 
room ratings are housed on the upper deck. There is 
accommodation for 15 seamen, most of whom are 
housed in cabins of three berths each, though there is 
one four-berth cabin. The engine-room ratings, 16 in 
number, have seven cabins between them, while the 
stewards, cooks, etc., ten in number, share six cabins. 
Each of these three classes of rating has a separate 
lavatory, and there are three dining rooms on the deck 
below, fitted with lockers, hot c , etc. On the 
upper deck, also, is a hospital wi pest n poh 
dispensary, and the kitchen, which contains an oil-fired 
cooking range, electric boilers, steam ovens, soup boiler, 
potato peeler, dough mixer, etc. On the deck above 
the kitchen is a try with serving hatches into the 
officers’ dini way 
The first deck of the deckhouse accommodates three 
navigating officers, 11 engineer officers, and the chief 
steward, all in separate cabins, the chief engineer 
having, in addition to his cabin, his own bathroom 
and an office. Also on this deck is a large dining 
saloon, a small mess-room for engineers on duty, and 
an officers’ smoke room. Hot and cold running water 
is laid on to all officers’ cabins. On the boat deck are 
two groups of accommodation. Forward of the funnel 
is a block containing the captain’s day cabin, bedroom, 
m and office, and cabins for the chief officer 
and the pilot, also the gyro-compass room. The second 
block, of the funnel, includes separate cabins for 
three radio operators, a junior electrician, a cadet, 
carpenter and boatswain. The wheelhouse, above the 
captain’s quarters, is backed by the chartroom and the 
wireless room. The ventilating and heating arrange- 
ments are exceptionally complete, the former being 
mechanically =. with natural exhaust, and the 
latter being ted by steam. The fire-fighting 
Pe ment is to the latest requirements of the Ministry 
0! ar Transport. There are four large steel life- 
boats, having a total capacity of 231 persons, one 
being fitted with a 9-h.p. oilengine. The davits are of 
the Welin “ Crescent”’ type. The navigating equip- 
ment includes wireless telegraphy, radar, and gyro- 
compass. Loud-speaking telephones connect the wheel- 
house, engine room and chief engineer’s quarters. The 
low-voltage supply for this service, also for cabin bells 
and engine-room emergency lighting, is obtained from 
two 12-volt batteries through a low-voltage charging 
and distribution board. The emergency generator for 
the wireless system consists of a 10-kW 220-volt set 
on the boat deck, driven by a compression-ignition 


figures | engine. It is also arranged to supply selected circuits 


on the main switchboard when the main generators are 
shut down. 

The machinery of the Beaverdell is definitely un- 
orthodox. The design is the result of a very careful 
investigation into the most suitable system of pro- 
pulsion for this type of vessel, bearing in mind certain 
extraneous factors, although to find, for example, only 
a single boiler in such a large ship, situated in the 
engine room close to the turbo-generating set that it 
supplies, both boiler and turbine being well off the 
ship’s centre line, though on opposite sides of it, is 
distinctly unusual. Before giving performance data, 
an indication may be given of the reasons for the choice. 
Investigations were commenced as far back as 1940, 
the owners’ consultant, Mr. John Johnson, M.Inst.N.A. 
suggesting this course to Messrs. C. A. Parsons and 
Company, Limited, Heaton, and Messrs. Parsons Marine 
Steam Turbine Company, Limited, Wallsend, and 
collaborating with these two firms in it. The inquiry 
embraced a wider scope than was involved in these 
particular vessels, being, in fact, a study of the most 
suitable form of propulsion for all freight steamers and 
passenger-freight liners needed for the complete 
restoration of the Company’s Atlantic and Pacific 
services, Since the power required for the freight 
ships is approximately half that needed for the larger 
and faster tonnage, it was considered that by econtng 
more or less standardised units for both classes o' 
vessel a very considerable degree of interchangeability 
in the main and auxiliary propelling machinery would 
be feasible ; that is, the units for the freight steamers 
would only require duplicating to serve in the passenger- 
freight liners. Moreover, if this uniformity could be 
realised, considerable economies in both operation and 
maintenance would be secured. One problem was, 
therefore, to find conditions which would be applicable 


ouse amidships. The deck and engine- | geared 





to both classes of vessel, instead of treating each class 
as a re entity. Protracted investigations indi- 
cated that thermal conditions representing a consider- 
able advance on the Company’s earlier practice, involv- 
ing also a re-heat cycle, would provide a practicable 
solution, and this was decided upon ; but, at the time 
the contracts for the cargo liners were placed, facilities 
for the construction of geared turbines of the size 

ired were severely restricted, and this condition 
determined the selection of a turbo-electric drive. 
The efforts of the designers were devoted accordingly 
to the development of an installation of this type 
which would compare favourably in terms of cost, 
weight, space and fuel consumption with the best 
-turbine practice. It is believed that the 
resulting lay-out will provide an exceptionally good 
combination of economy and durability, coupled with 
some notable practical advantages, particularly when 
applied to the passenger-freight liners of the class 
operated the Company; though t do not 
claim that last word has been said in this matter. 
To use their own , “when some service 
experience with this plant has been obtained, it will be 
possible to determine whether the original conception 
should be allowed to stand and that this form of 
propelling machinery should be adopted for larger and 
more important tonnage to be built for the Company’s 
ocean services.” There can be no doubt, however, 
that the plant in the Beaverdell marks a forward 
step in the history of marine engineering. 

This machinery may now be briefly described ; 
briefly, since it is the intention of the owners to publish 
at a later date full technical particulars and data 
derived from operation under all conditions of service. 
On a fuel consumption trial of several hours’ duration 
the following cesdis were obtained, the corresponding 
design figures being given in brackets. The shaft 
horse-power was 9,575 (9,000), with a boiler pressure 
of 850 lb. per square inch (850 lb. per square inch), a 
steam inlet pressure of 792 Ib. per square inch (800 lb. 

square inch), a steam inlet temperature of 810 deg. 
F. (850 deg. F.), a steam pressure at the low-pressure 
inlet of 163 lb. per square inch (180 lb. per square inch), 
and a steam temperature at the same point of 830 deg. F. 
(850 deg. F.). The vacuum was 29-10 in. Hg (29-0 in. 
Hg). The boiler efficiency, on the gross calorific 
value of the fuel, was 88-0 per cent. (90 per cent.). 
The fuel rate per shaft horse-power for all purposes was 
0-55 lb. (0-54 lb.), the fuel having a calorific value of 
18,500 B.Th.U. per pound. Since these trials were 
carried out, adjustments have been made to the boiler 
and machinery which have effected an improvement 
in the boiler efficiency and in the overall efficiency of 
the plant. It is believed that, as a result, the fuel 
consumption rate in service will show a considerable 
improvement on the already satisfactory figure given 
above. 

The main machinery consists of a turbo-generator 
set, shown in Fig 3, on page 512, and indicated at a in 
the outline plan of the engine room in Fig. 4, on 
page 513 ; a motor driving the propeller shaft, situated 
in a room aft of the engine room and indicated at 6 in 
Fig. 4; and a main boiler indicated at c in the same 
illustration. The boiler, of modernised Johnson type, 
is, as far as the generating elements are concerned, 
of the same general design as the original Johnson 
water-tube boiler described and illustrated in Encry- 
EERING, vol. 131, page 625 (1931), as first fitted to 
the Canadian Pacific liner Empress of Britain. The 
rows of tubes have, however, been reduced to four 
in number on each side. The superheater is arranged 
in the boiler casing at the port side of the steam drum, 
the flow of the combustion gases across the tubes being 
in the vertical direction. The reheater, through which 
the exhaust steam passes from the high-pressure turbine 
to the low-pressure turbine, is similarly arranged on the 
starboard side of the steam drum, the gases leaving the 
superheater and reheater converging to pass through an 
economiser arranged above the boiler and subsequently 


pessing through an air heater of the Ljungstrom type. 
pers are provided to by-pass the superheater, the 
economiser and the air heater when lighting up and to 
enable the temperature of the superheated steam and 
of the feed water to be regulated. In addition, there 
is a large damper in the duct forming the outlet from 
the reheater, to provide means for controlling the reheat 
temperature by altering the distribution of the gas flow 
across the two sides of the boiler. Single induced- 
draught and forced-draught fans are installed. The 
boiler is oil-fired. 

The turbine is of the Parsons impulse-reaction type, 
the high-pressure cylinder having a single two-row 
impulse wheel followed by reaction stages and the 
low-pressure turbine having reaction stages only. The 

igh-pressure and low-pressure cylinders are in tandem. 
Te are no igdlating vadees on the pipes to and from 
the reheater, but there is an emergency pipe which 
may be fitted for exhausting the high-pressure turbine 
directly into the low-pressure turbine should a tem- 
porary failure of the reheater tubes render such & 
change-over necessary. Normally, the pressure of thé 
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high-pressure exhaust is about 180 Ib. per square inch 
and the temperature 580 deg. F., the reheater restoring 
the temperature to 850 deg. F. before the exhaust 
steam enters the low-pressure turbine. The alternator 
generates three-phase current at 3,000 volts. The pro- 
pulsion motor is a 64-pole machine, divided into fore 
and aft sections, and, when both are used, develops 
full power at 108 r.p.m. The turbo-alternator runs 
at 3,450 r.p.m. The excitation for the alternator is 
supplied by negative booster, and that for the propul- 
sion motor directly from the ship’s 220-volt direct- 
current mains. The exciters are indicated at d in Fig. 4, 

There are three auxiliary generating sets driven by 
Allen six-cylinder two-stroke compression-ignition oil 
engines, the rated output of each set being 400 kW. 
They supply current for the refrigerating machinery, 
cargo winches and windlasses, ventilating fans and 
kitchen equipment, engine-room auxiliaries, etc., as well 
as the general lighting throughout the vessel, wireless 
telegraphy, radar and gyro-compass units. Two of these 
sets are indicated at ein Fig. 4. The third set, marked 
f in Fig. 4, will be seen to have two generators. The 
machine nearest the Er is an alternator delivering 
three-phase current at 3,000 volts. This alternator is 
connected to the propulsion motor and can supply 


Fic. 2. Bow View SHowrnc Derrick Booms. 





enough power to keep way on the vessel, or, in an|i 














emergency, to bring her into harbour should a major 
derangement occur to the main generating set. i 
the official trials a double run was made over the course, 
using the auxiliary set. At a power output of 400 kW, 
the mean ship speed registered was approximately 
6 knots. The double-unit arrangement of the propul- 
sion motor also enables half power to be developed in 
the event of partial de ment of a section of the 
motor or its connecting cables. The main controls for 
the electrical equipment are contained in a cubicle, 
marked g in Fig. 4, and shown in Fig. 5, on page 516, 
at the after end of the engine room. The 220-volt 
direct-current control equipment is housed in a desk 
mounted at engine-room floor level, and accommodat- 
ing also the selector switches and sequence operating 
gear and the indicating instruments. The 3,000-volt 
alternating-current gear is housed in the portion of the 
cubicle immediately below the floor level and is operated 
from the control desk above, the whole of the operating 
mechanism being readily accessible by lifting the covers 
of the desk. 

Starting, synchronising and regulation of the speed 
of the propulsion motor are all carried out by the 
operation of the large control wheel to be seen in 
Fig. 5, the switching sequence of operations being thus 
independent. of the engineer on duty, who is able to 
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devote his whole attention to timing the operations to 
meet service conditions, All the switches are mechanic- 
ally operated and the selection of operations for ahead 
or astern running, and of the particular machines to be 
used, is carried out by selector switches with robust 
mechanical interlocks. There are five selector switches 
on the control desk, which can be identified in Fig. 5 by 
the quadrants over the levers. These switches, reading 
from left to right of Fig. 5, are for the after half of 
the motor, the forward half of the motor, ahead or 
astern, main alternator and auxiliary alternator, 
and booster No. 1 and booster No. 2. The control 
wheel rotates in a clockwise direction, each complete 
turn effecting one operation. The last, and fifth, turn 
regulates the turbine speed by controlling the setting 
of the governor valve, the speed being raised, in incre- 
ments of 1 per cent., from 20 per cent. of full speed to 
full speed. The control of the speed of the turbo- 
alternator is effected by a regulator valve on the steam 
pipe to the high-pressure turbine, this valve being 
operated by high-pressure oil supplied by a pump 
running in tandem with the forced-lubrication pump. 
The pressure on a pilot piston is regulated by the 
governor which, in turn, is co-ordinated in its action 
with the control handwheel on its fifth turn. Over- 
speeding of the turbines results in aloss of oil pressure, 
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thus causing an emergency valve, in the same chest as 
the regulator valve, to close. 

Certain auxiliaries, directly associated with the run- 
ning of the main machinery, are not readily capable of 
automatic regulation, namely, the forced-draught and 
induced-draught fans and the oil-fuel pumps. For 
these a unified system of control has been“ adopted 
which enables the of each unit to be regulated 
from a single controller arranged at the starting posi- 
tion, the speed ranges corresponding to 20 r.p.m., 
40 r.p.m., 60 r.p.m., 80 r.p.m. and 108 r.p.m. of the 
propeller, respectively. the engine-room auxiliaries 
only the air ejector, two main feed pumps and the 

iary oil-firing plant are steam-driven, the remain- 
der being motor driven. This involves a switchboard 
of considerable size, illustrated in Fig. 6, on page 516, 
and housed in a room off the engine room. The whole 
of the electrical equipment is provided with warning 
devices for overheating, overloading, and defects of 
insulation. The principal mechanical safeguards have 
already been described, but one device merits particular 
attention by reason of the unusual situation it is 
designed to cover. This device is an automatically- 
operated valve admitting lubricating oil from the reserve 
tank in the casing to the main turbine bearings and alter- 
nator bearings. It opens in the event of a shut-down on 
the direct-current switchboard, which, should it 
occur, would not only result in stoppage of the motor- 
driven auxiliaries, including the lubsiosting-oll pumps, 
but also in the loss of the direct-current excitation of 
propulsion motor, when the alternator and the turbines 
would be free to idle to rest, the steam flow emergency 
valve having, of course, shut due to loss of oil pressure. 
This idling might take considerable time and, were an 
emergency supply of lubricant not provided, damage 
to the bearings would inevitably result. 

An auxiliary boiler, indicated at A in Fig. 4, is of the 
Howden-Johnson dry-back type, oil-fired and provides 
steam at a pressure of 100 Ib. per s inch for 
domestic services, turbine ds, oil-fuel heating and 
make-up feed, the latter being normally led to the 
secondary coils of the two-stage feed heaters. Great 
importance is attached to the elimination of contami- 
nated water from the main feed system. It will be 
noted that the only steam auxiliaries which take high- 
pressure steam, namely, the main feed pumps and the 
air ejector, are not cross-cohnected to the auxiliary 
boiler and the range is not, therefore, subject to the 
effects of de-sw ted or saturated steam, At the 
same time, a reducing valve is fitted on the high-pressure 


range to provide dry steam for the boiler soot-blowers | The 


and for the ship’s whistle. The whistle can be operated 
also with steam from the auxiliary boiler. 
again to Fig. 4, the remaining auxiliaries, 
























































































































































ete., may now be briefly listed and their positions 
indicated. Of the two main feed pumps, that at i is 
a turbo-driven geared oe — with seven 
reciprocating plungers a variable delivery, while 
that next to it on the centre line of the vessel is of 
the turbo-driven centrifugal type. The circulating 
1. are shown at j; each is capable of 50 per cent. 
duty. There are two extraction pumps &, one 
working and one stand-by. Two lubricating and oil- 
relay pumps, one working and one stand-by, are 
shown at 1; each has an automatic starter o 
by a drop in the oil pressure. Two main oil-fuel units 
are shown at m and one auxiliary oil-fuel unit at x; 
one oil-fuel transfer pump is shown at 0. Two auxiliary 
boiler feed pumps of the horizontal double-acting 
two-throw type are shown at p, with the auxiliary 
feed tank near them. There is an evaporator with a 
capacity of 25 tons a day, shown at g, and one dis- 
illi condenser. These are both provided for 
emergency use only, since it is intended to carry 
sufficient water for all purposes in the ship’s tanks. 
The fresh-water pump is seen at r, while at s are three 
general service pumps, there being a fourth elsewhere 
allocated to refrigeration duty. At ¢ is a salt-water 
circulating pump for the oil engines, while the air 
compressor for these engines is seen at u; there is a 
stand-by compressor driven from the oa 
ting set. The air bottles are seen at v, with the 
lubricating-oil storage tank above them. In this wing 
of the engine room there are a lubricating-oil purifier, 
two Diesel engine fuel-oil purifiers, and one separator 
for oily bilge-water. 

The forced-draught fan and the induced-draught fan 
for the balanced draught system are not shown in 
Fig. 4, but the units in the port wing indicated at w 
are two lubricating-oil coolers, one above the other, 
for the main generator set. There is also a 
cooler for the circulating air of the main alternator 
and one for the air for the propulsion motor, the former 
taking its cooling water from the main condenser 
circulating system and the latter from one of the general- 
service pumps. There is a heat exchanger for dealing 


with the oil-engine fresh water circulation. The tanks | and 


seen in the engine-room wings in Fig. 4 are, on the 
rt side, reading from right to left, a cofferdam, a 
iler fuel-oil settling tank, and a fuel-oil tank for the 
three auxiliary generating sets. On the starboard 
side are a cofferdam, another boiler-fuel settling tank, 
and two other fuel tanks for the auxiliary sets. It will 
be seen from Fig. 4 that the layout is very com 
engine room occupies 23 frame spaces (from 
frame 54 to frame’ 77) out of the 96 spaces of the 
vessel. (The frames are spaced 2 ft. 9 in. apart from 
No. 15 to No. 138, decreasing progressively forward and 





aft of these positions.) If this proportion be 
with the same ratio of the older type of vessel having 
cross bunkers, stokehold and engine room, the great 
saving of fore and aft space will be evident. At the 
same time, the spaces occupied by the —— motor 
room and the refrigerating room must be taken into 
account, though these do not extend above the lower 
and orlop decks, respectively. The staggering of the 
main boiler and the main turbo-generating set athwart- 

ips is notable. Special attention has been paid to 


ted | the rigidity of the seatings of the turbo-generating 


set, having regard to the necessity for maintaining align- 
ment between its three a ema somes ve 
of the engine room is provided by torpedo-type in 
sadhion to neterel-dintghs mse 4 and ing. There 
are separate workshops and stores for the engineers 
and the electricians, and these are very fully equipped 
with machines, tools and necessary appliances. Among 
the latter is included equipment for cectricall ly heating 
the bolts of the turbine joints to ensure satisfactory 
ha arage ty having regard to the high temperature to 
i ey rae ee oe See oe: om 
The refrigerating t, situated near prop nm 
aed meet neat new tetethy seleeneh As 
stated, it is installed below No. 5 orlop ‘tween 
and cule the insulated cargo specw by msane of oot 
air circulation. A view of t SS 
CO, type, is given in Fig. 7, on page 516. It maintains 
a temperature of —10 deg. F. to 10 deg. F., as required, 
when the sea-water temperature is 70 deg. F., or all 
chambers may be maintained at between 10 deg. F. 
and 15 deg. F. when the sea temperature is 85 deg. F. 


conveniently close to the switch controlling the 
refrigerating machinery ; these controls are situated in 
the edinte and not in the switchboard room 
illustrated in Fig. 6. 

A note may here be given as to the firms concerned 
in the su of the main units of the machinery 


generally. main propulsion set has been designed 
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Kincaid and Company, Limited, Greenock. It will be NAL. 

noted that the results on the official trials approxi- yt BE PERSONAL ; 

mated closely to the figures aimed at, the shaft power SPE . It is poem that caer steed sme, chiet engi. 
developed being some 6-38 per cent. greater than the| Tue followi ifications of i ioe Satepent | BERS ORS Cluiy cuEreey oe the Sennen County Gas 
design amount. The machinery developed 9,000 shaft | have been oan by the British ards Institution, | Will retire on July 23, 1946. 


horse-power when going astern during the manceuvring 
trials. 





MARINE RADIO SCHOOL. 


A scHoot for training navigational and radio per- 
sonnel in the use of the radar and radio equipment 
manufactured by the two firms has been estab- 
lished jointly by Messrs. Metropolitan- Vickers Electrical 
Company, Limited, Trafford Park, Manchester, and 
Messrs. Siemens Brothers and Cqmpany, Limited, 
Woolwich. The Woolwich works of the latter concern 
was chosen for thesite of the school, primarily because 
it permitted operational training on marine radar 
equipment to be carried out under most severe practical 
conditions—a narrow waterway carrying a great deal 
of traffic and surrounded by a large number of land- 
based structures. These conditions naturally give 
rise to a considerable number of radar reflections, which 
entirely fill the indicator with markings. Nevertheless, 
the course of the Thames, with the variots types 
and sizes of stationary and moving craft on it, is clearly 
delineated. 

The equipment installed at the school for training 
in marine radar has been designed to comply with the 
performance specification issued last autumn by the 
Ministry of Transport, and has been constructed by 
Messrs. Metropolitan-Vickers. It is located in a 
building on the south side of the river some 50 yards 
from the shore. The scanner unit is mounted on 
the roof of a lift motor house, while the remainder of 
the equipment, consisting of a console, transmitter 
unit, automatic warning unit and motor-generator 
set with its associated control gear, is located within 
the building. The complete installation, which, we 
understand, is of factory stock order production, and 
not merely cxpaiieenlldl. has been set up to represent 
as closely as possible the conditions under which it 
would be fitted and operated on board ship. Direction- 
finding apparatus, marine radio telephone apparatus, 
and similar audio type gear, also forms part of the 
equipment. 

The marine radar school was visited by delegates 
to the International Conference on Radio Aids to 
Marine Navigation, on Wednesday, May 22, when, 
in spite of the fact that the range of observation of 
water-borne traffic is restricted to about two miles 
eastwards and westwards of Messrs. Siemens works, 
the long-range capabilities of the equipment were 
demonstrated by the reflections obtained ion distant 
land-based objects, such as Alexandra Palace and the 
towers of the Central Electricity Board, near Erith. 
Power-house chimneys and factory buildings at closer 
ranges of 75 yards to 100 yards were also clearly 
defined and easily identifiable. One of the main 
problems in the design of marine radar equipment is 
the display of very close objects, such as marker buoys 
in estuaries. We understand that these were also 
clearly recognised at ranges as short as 40 yards during 
the demonstration. This was done by the detection of 
equivalent objects on the roof of the building in which 
the training gear is situated. 

The visitors were also shown a dual-purpose “ auto- 
matic warning” device. When switched on, this 
obtains echoes from the sea waves in the vicinity of 
the” scanner and gives a relatively “quiet pip” of 
tone periodically, indicating that the equipment is 
operating correctly. Its other and more important 
function is to provide automatic indication of an object 
within a three-mile range by generating a “loud pip” 
tone, which is not only clearly distinguishable from 
the “ quiet pip” signals, but is loud enough to be 
heard under the noisiest wheel-house conditions. As 
the number of controls on the equipment is small, 
not only is its operation simple, but the time required 
to train operational staff to the requisite degree of 

roficiency is short. A great deal of attention has 

m given to servicing requirements in the design of 
the equipment ; and a number of novel features have 
been embodied for this purpose. At the school, the 
scanner can be inspected in operation at close quarters, 
thus enabling the various devices, which have been 

incorporated to ensure satisfactory operation under all 
extremes of weather and temperature, to be seen. 





REINFORCEMENT STEEL ENGINEERS’ ASSOCIATION.— 
The main objects of the recently-formed Reinforcement 
Steel Engineers’ Association are to maintain a high stan- 
dard of conduct and to encourage éfficiency in the supply, 
manipulation, assembly and erection of steel for 
inf ad te and similar construction... Mr. 
H. J. Verden has been elected chairman and Mr. 8. L. 
Hill, vice-chairman. The other members of the com- 
mittee are Mr. P. J. C. Daniels, Mr. A. L. Wolley and Mr. 
8S. R. Cotton: The secretary is Mr. G. A. Warley, F.C.A., 


re 





Dictionary of Engineering and Machine Shop Terms. 


The. Post Office Went to War. By Ian Hay. H.M. 
Workshop Technology. Part Il. By Dr. W. A. J. Cuarp- 


State of Illinois. State Water Survey Division. Bulletin 


Free Trade Union Pamphies. New Series No. 5. 


Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Screen Analysis of Coal.—A new publication, B.S. 
No. 1293-1946, relates to a standard method for the 
screen analysis of coal, other than pulverised coal, for 
performance and efficiency tests on industrial plant. 
The publication deals with the methods of collecting 
gross samples, the preparation of the sample, the types 
of screen to be employed, and the screen te Lo 
methods to be used. The experimental work con- 
nected with breakage, segregation and other matters, 
which had to be carried out before the specification 
could be prepared is described in an appendix, con- 
taining also an account of the theory of sampling. 
Moreover, after a draft specification had been prepared, 
numerous experiments were made to test its applica- 
bility. They showed that sampling by the any a 
specification would give results within stipulated limi 
of deviation. Great importance is rightly attached 
to these confirmatory tests, and the tests and the 
methods em are fully described in an appendix. 
[Price 3s. 6d., postage included.] 

Tests for Use in Training Welders.—Another new 
publication, B.S. No. 1295-1946, has been prepared in 
an endeavour to unify the general method of assessing 
the quality of workmanship of a welder during his 
period of training. It is appreciated that the condi- 
tions under which welders are trained in the various 
schools set up throughout the country naturally vary 
to a considerable extent. Consequently, there has 
been a corresponding variation in the methods adopted 
for assessing workmanship, and a need has been manifest 
for test methods which would assist in securing that 
the work of all welding trainees should be judged by 
similar methods, thus leading to a uniform standard 
of training in all schools. In view of the number of 
welding applications, it is not always possible to make 
tests strictly comparable with the part represented. 
Each suggested test, therefore, is intended to cover a 
group of welding applications. The ability of a 
trainee to pass the tests stipulated in the present 
publication, it is pointed out, should not be regarded 
as an indication of his capacity to conform to the require- 
ments of any other British Standard specification for 
@ particular task, in which tests of workmanship for 
the welding of special parts are required. [Price 
3s. 6d., postage included. ] 

Jointing Material—Two new specifications, B.S. 
Nos. 1260 and 1261, have recently been published. 
The first covers jointing paste for flange and similar 
type joints, and B.S. No. 1261 concerns jointing com- 
pound for screwed joints. Both specifications relate 
to gas-heated domestic appliances and gas installation 
Pipes in buildings. Both specifications are designed 
to ensure that the material complying with them will 
make sound joints with adequate protection against 


corrosion. No definite formula is given but perform- 
ance tests are stipulated. (Price 2s. each, postage 
included. } 





BOOKS RECEIVED. 


Ministry of Transport. Railways Division. Railway 
Accidents. Report by Lieut.-Colonel E. Woodhouse, 
R.E., on the Collision which Occurred on the 1st January, 
1946, at Lichfield, on the London Midland and Scottish 
Railway. [Price 9d. net.) Report by Colonel A. C. 
Trench, C.1I.E., on the Collision which Occurred on the 
5th January, 1946, at Browney Signal Box on the 
Lendon and North Eastern Railway. [Price 6d. net.) 
H.M. Stationery Office, Kingsway, London, W.C.2. 


By A. H. Sanpy. Crosby Lockwood and Son, Limited, 
20, Tudor-street, London, E.C.4. [Price 3s. 6d. net.] 
The Transport Situation in Europe. No. 6. March, 
1946. Compiled by the EuropEaN CENTRAL INLAND 
TRANSPORT ORGANISATION. The Information Section, 
European Central Inland Transport Organisation, 40, 
Grosvenor-square, London, W.1. [Price 5s. net.] 


Stationery Office, Kingsway, London, W.C.2. [Price 
ls. 3d. net.) 

MAN. Edward Arnold and Company, 41 and 43, 
Maddox-street, London, W.1. {Price 10s. 6d. net.] 


No. 36. Ground Water Supplies in Northern Cook and 
Northern Dupage Counties. Chief, State Water Survey, 
Urbana, Illinois, U.S.A. 

The 


Fiscal Policy of Europe. By GrorGe PEEL. The 


Free. Trade Union, 116, Victoria-street, Westminster, 











13, Bloomsbury-square, London, W.C.1. 


Mr. A. G. HARFIELD was elected President of the Royal 
Institution of Chartered Surveyors on May 2 
sion to Mr. E. B. GILLETT. 


THE Rt. Hon. Viscount RIDLEY has joined the board 
of the North-Eastern Electric Supply Company, Limite, 
Carliol House, Newcastle-upon-Tyne, 1, and has bee, 
elected chairman in succession to Mr. R. P. Stoay, who 


7, in sucogs. 


as stated on page 274, ante, retired at the end of Mana, 
Lt.-CoL. 8. E. MONKHOUSE, managing director, is retiring 
on September 30, after 42 years of service with the com. 


pany, but will retain his seat on the board. Lt.-Cor, 
E. H. E, Woopwarp, a director and general manager, 
will take over Lt.-Col. Monkhouse’s duties on October 1, 
Mr. H. E. NELSON, secretary of the company, will retin. 
on June 30 after 42 years’ service and will be succeedeq 
by Mr. J. E. Haves. 


The Board of Governors of the College of Acronautics 
have appointed Dr. W. J. DUNCAN, F.R.Ae-.S., to be 
Professor of Aerodynamics, and Mr. R. L. Lick.ey, B.Se,, 
D.1.C., A.C.G.1., to be Professor of Aircraft Design, 


CapTaln R. C. Perrer, M.I.Mech.E., M.I.Mar.E., has 
resigned his position as managing director of British 0j 
Engines (Export), Limited, Duke’s Court, 32, Duke. 
street, London, S.W.1, but will remain on the board 
and act in an advisory capacity. 


Mr. DANIEL McVEY, who has been Director General of 
Posts and Telegraphs, Government of Australia, since 
December, 1939, and, in addition, occupies the posts of 
Director-General of Civil Aviation and of Aircraft Pro- 
duction, chairman of the Radio Physics Board, member 
of the Radio Research Board and also serves on the 
Australian National Airlines Commission, is relinquish- 
ing all these appointments on June 11 and will assume the 
position of chairman of the board and managing director 
of Standard Teleph and Cables Proprietary, Limited, 
Australia. 


At a meeting held on May 14, the Convocation of the 
University of London appointed representatives on the 
Senate for the period 1946-1950. The engineering 
graduates elected Dr. Percy DUNSHEATH, C.B.E., to be 
their representative in succession to the retiring member, 
Str CHARLES BRESSEY. 


Mr. R. H. Matruew, A.R.1.B.A., chief architect and 
town planning officer, Department of Health for 
Scotland, has been appointed architect to the London 
County Council and superintending architect of metro- 
politan buildings in succession to Mr. J. H. Forshaw, 
F.R.1.B.A., who has been appointed chief architect and 
housing cqnsultant to the Ministry of Health. 


Sm GEorGE ELLISTON, M.C.,is the new President of 
the National Smoke Abatement Society, in succession 
to Mr. W. MELLAND, who has retired. 


Mr. G. F. Grecory, M.1.E.E., A.M.I.Mech.E., has 
retired from the position of borough electrical engineer 
and manager of Ilford, Essex. His deputy, Mr. P. E. 
Smiru, A.M.I.E.E., has succeeded to the position. 


Mr. Coury Macsers, M.1.A.E., F.1I.R.1., informs us 
that Mr. Harry Aston, A.M.I.A.E., who has been his 
assistant for some eleven years, has joined him in partner- 
ship. The firm is now styled Messrs. Colin Macbeth 
and Aston, and the address is 67, Norwich Union Cham- 
bers, Congreve-street, Birmingham, 3. 


Dr. J. H. WarrraKer, M.Sc.Tech., M.I.Mech.E., has 
been appointed Principal of the Technical College, 
Dundee. 


Mr. W. F. Borver, A.R.C.Sc., A.M.I.E.E., has been 
appointed Chief Regional Engineer, London Postal 
Region, King Edward-street, London, E.C.1. 


Dr. J. H. WeEavine, B.Sc. (Eng.), A.M.I.Mech.E., 
has been appointed research and development engineer 
with the Austin Motor Company, Limited, Birmingham. 


Mr. H. E. Munpy has been appointed general produc- 
tion manager of Messrs. Musgrave and Company, Limited, 
St. Ann’s Iron Works, Belfast. 


Mr. P. C. Sykes, B-Eng., A.M.1.Mech.E., has been 
appointed apprentice-training officer with Messrs. 
Vickers-Armstrongs Limited, Newcastle-upon-Tyne. 

Mr. P. J. Smas, A.M.1.Mech.E., M.I.Mar.E., has been 
re-elected a ber of the Council of the Society of 
Motor Manufacturers and Traders, Limited. 


Messrs. BHADANI BROTHERS, LIMITED, managing 
agents, 15, Clive-street, Calcutta, have opened a London 
office, for the purpose of purchasing plant and machinery 
at Triumph Hotise, 189, Regent-street, London, W.1. 
(Telephoné : REGent 0932.), under the management of 
Mr. Caartes G. MARTIN, 


Messrs. DOLBY AND WILLIAMSON, consulting engineers 
have removed to temporary offices: at 377, Kennington 














London, 8.W.1. 


(Price 6d.} 





road, London, 8.E.11. 
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NOTES FROM THE NORTH. 


_ GLasecow, Wednesday. 
Scottish Steel.—The export demand is still increasing, 
the strikes in the United States having apparently 
caused producers in that country to withdraw from the 
jnternational market for the time being, thus leaving 
British steelmakers to supply the bulk of the requirements 
of the overseas users. The proportion of orders that 
scottish firms can accept is very small owing to heavy 
inland commitments. Plates are still the most difficult 
jtem ; it is thought that no Scottish maker would be 
prepared to take new business in light plates (under 
in.) for delivery before November. The bulk of 
the business in plates is for the light descriptions, and is 
throwing a greater strain on the mills capable of rolling 
these plates. The inability of the heavy steelmakers to 
meet plate requirements, and the necessity for procuring 
assistance from outside sheet mills, raises the price ques- 
tion in an acute form once more. A new price arrange- 
ment covering supplies rolled by the light mills is envis- 
aged, and may be in operation shortly. There is still an 
overwhelming demand for sheets, and orders for pre- 
fabricated steel houses are being received in mounting 
yolume, 80 that the sheet position from the export stand- 
point is more difficult than ever. The production of 
wrought iren is handicapped by the difficulty ef securing 
an adjustment in prices to enable makers to operate 
without loss. 


Scottish Coal.—Supplies of coal are becoming a little 
more plentiful, but the increased margin is too small to 
permit amy general increase in quotas or allocations. 
The distribution of supplies is proceeding steadily, and 
the new seheme for the electric power stations is com- 
mencing. It is estimated that the tonnages spread over 
the various collieries will provide sufficient coal to enable 
stocks to be restored by the end of October. The gus- 
works, railways, and domestic programmes are operating 
smoothly, and én the whole satisfactorily. The improve- 
ment in output seems to have reached a level of about 
450,000 tons a week for the whole of Scotland; at this 
level it ig estimated that there will be a shortage in com- 
parison with the estimated requirements of the area, 
allowing for essential stocking. The rise in Industrial 
consumption is the main concern of the inland committee, 
and it is not clear how the necessary fuel can be provided 
for industrial requirements. Low-grade fuels are more 
plentiful owing to seasonal declines in consumption in 
various sectors of the inland market, but users are 
demanding an improvement in the quality of their fuel 
supply. It is considered that this will not be possible 
without a further substantial recovery in output generally. 
Shipping supplies are still limited to certain low-grade 
types. The demand for navigation bunkers is main- 
tained, but requirements are being met with some 
difficulty. 


The Morar Hydro-Electric Scheme.—The Morar project, 
the first distribution scheme in the Highlands undér the 
North of Scotland Hydro-Electric Board, was opened at 
Glasnacardoch, near Mallaig, Argylishire, on May 21. 
The Morar scheme will supply electric current to an area 
of 71 square miles and a population of 1,700 by the end 
of the present year. 

== 
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NATIONALISATION OF THE ELECTRICITY SUPPLY INDUS- 
TRY.—Speaking at the twenty-first annual luncheon of the 
Electrical Association for Women, which took place in 
London on Friday, May 10, the Minister of Fuel and 
Power (the Rt, Hon. E, Shinwell) said the Government 
intended to bring electricity supply under state ownership. 
This did not. mean so great a departure as it sounded, 


however, since the principle of municipal ownership 


was already widespread. It would be mecessary, never- 
theless, in order to expand the industry on modern lines, 
to co-ordinate supply and distribution and bring them 
both within the ambit of State ownership and expert 
technical ahd administrative direction. The undertak- 
ings would be consulted before the Bill he was preparing 
would be laid before Parliament and he would listen to 
terms, 





WARTIME ACTIVITIES OF MESSRS. ep ae 
The contributions to the war effort made by Messrs. 
Keith Blackman, Limited, Mill ond road, Londoe, #217, 
are dealt, with in a brochure recently 
firm. Unlike some other concerns, 
Blackman were employed, in the main, in ma r. 
their chief peace-time’ product, fans ; but it is instructive 
to read of the very great variety of for which 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Steelworks aré busier as a result of 
further additions to the labour available and an increase 
fn overseas business. There is still marked difficulty 
securing space for goods ready for export, 
Controls also have a hampering influence and have 
necessitated the eutting down an order for 1,000 tons 
of steel bars for Finland to 50 tons. Wire-rod ro! 
mills are very actively employed; the wire-drawing 
industry is very busy, and there is a strong demand for 
wire ropes for the mining and shipping industries. The 
demand for builders’ ironwork is heavy, and the foundries 
are busily employed. 
South Yorkshire Coal Trade. _eealition has not been 
fully maintained at some collieries. Industrial require- 
ments are heavier, while coal and coke supplies tend to 
become more restricted. Outcrop coal is being heavily 
drawn upon for most sections of the market, and in 
many instances the quality has deteriorated. Electricity 
undertakings are pressing ineffectually for fuller deliveries, 
and are unable to add to their reserves. Gas coal is in 
short supply, and coking coal is difficult to obtain in 
sufficient quantity to keep coke-works at reasonable 
heats. Export business is restricted to a few cargoes of 
inferior fuel. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation—The demand for iron and steel 
for the home and export markets continues to rise with 
embarrassing rapidity. Makers of nearly all descriptions 
of material are extensively sold and in many cases ‘order 
gus-| books are much eongested. For several 
delivery dates in the late autumn are being given. 
Overseas customers are calling for increased deliveries 
but home requirements are on such a large scale that 
severe restrictions. of exports is unavoidable. Makers’ 
efforts to increase outputs are still hampered by scarcity 
of fdel and shortage of men. Ironstone is plentiful and 
the better imports of high-grade foreign ore are welcome, 
but deliveries of the latter are still below the users’ 
requirements, “Pig-iron supplies are barely equal to the 
growing needs of consumers. The demand for nearly all 
descriptions of stee) continues intense. 
Foundry and Basic Iron.—The maximum deliveries of 
high-phosphorus pig iron are not sufficient to satisfy 
users. Makers of light castings have well-filled order 
books and require larger supplies of foundry pig. The 
production of Cleveland high-phosphorus pig continues 
light but regular substantial deliveries of brands from 
other iron centres are reaching the North-East Coast 
foundries. 

Hematite, Low-Phosphorus and Refined Iron.—North- 
East Coast producers are able to 
deliveries to? Goyer the actual requirements of home 
gonsumers, but larger supplies are needed for stocking 
purposes. Low- and medium-phosphorus irons are 
being used in increasing quantities and the demand is 
likely to be difficult to meet in the near future. Makers 
of refined qualities are able to cover urgent requirements, 

Manufactured Iron and Steel—There is no shortage 
of semi-finished or finished iron commodities, but supplies 
of nearly all classes of steel fall vastly short of demand. 
The situation in regard to steel semies is somewhat less 
acute, but the large outputs are still insufficient for the 
heavy needs of the re-rollers. Makers of black and 
galvanised sheets cannot accept new orders for delivery 
earlier than the last quarter of the year and producers of 
light and medium plates have contracts to execute 
that will keep them very actively engaged over the next 
four months, Rail mills and plants turning out chairs, 
points, crossings and other railway requisites have 
extensive programmes to carry out, while pit props, 
arches and colli roofings are in continued strong 
request ; man rs have as much work in hand as 
they can deal with, 


Scrap.—Heavy steel scrap is in urgent demand and 


- adequate supplies of good cast-iron scrap are difficult to 





Free at A WORKS IN Luron.—Messrs. George Kent, 
Limited, Luton, Bedfordshire, inform us that on May 23, 
towards the end of the afternoon, a fire started in the_ 
toof space aboye their main drawing: office. It spread. 
ery quickly and subsequently involved the whole of the 
| drawing office. There was no loss of life ; some records 


these fans were used ; for instance, fans drtyen by wind~ and drawing work in progress were removed and it is 


mill blades are described as being 

the internal pressure of convoy-type 
to conform with the external pressure at 
of flight. The brochure concludes with a r 
of the firm’s employees who lost theit 
service in the war and also of some of the 
im civilian personnel the company 

the war period. 






hoped that more can be recovered as operations proceed. 
_A large portion of the drawings concerned, however, will 
have to be replaced. 


bi The production shops were not 
of honour} affeéted. Valuable assistance Won fecteon, Sd | 
active | firms in the town and, within 48 hours, 


losses. and equipment had been -provided for } 
| during | half the staff of 





ré-housed within’é few days. 
i 


60 draughtsmen. The remainder were 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Graduates’ Section: Saturday, June 1, 2 p.m., 
The Newcastle-upon-Tyne and Gateshead Gas Company’s 
Offices, Grainger-street, Newcastle-upon-Tyne. Annual 
General Meeting. ition of Films. London Graduates’ 
Section: Tuesday, June 4, 6.30 p.m., Storey’s-gate, 
St. James’s Park, Westminster, 8.W.1. “Oil Well 
Drilling Practice,’ by Mr. L. J. Crook. 


INSTITUTION OF CrviIL ENGINEERS.—Tuesday, June 4, 
5.30 p.m., Great. George-street, Westminster, S.W.1. 
Annual General Meeting. (Corporate Members of the 
Instivution only.) 


Royal PHOTOGRAPHIC Society OF GREAT BRITAIN.— 
Scientific and Technical Group : Tuesday, June 4, 6 p.m., 
16, Princes-gate, South Kensington, S.W.7. “‘ Viewing 
the Print and the Subject,” by Dr. W. Swift. 


INSTITUTION OF PRODUCTION ENGINEERS.—Wolver- 
hampton Graduate Section: Tuesday, Jume 4, 7 p.m., 
Willenhall Evening Institute, Central Schools, Willenhall. 
“Press Tools,” by Mr. T. A. Stevens. Wolverhampton 
Section: Thursday, June 20, 6.30 p.m., The County 
Technical College, Wednesbury. ‘“‘ Broaching-Machines, 
Tools and Practice,” by Mr. E. Percy Edwards. 


INSTITUTE-OF WELDING.— Wednesday, June 5, Institu- 
tion of Civil Engineers, Great George-street, Westminster, 
8.W.1. 2.30 p.m., Annual General Meeting. 3 p.m., 
Discussion on “Future Ships: Will They be All- 
Welded?” to be opened by Mr. J. L. Adam and Mr, 
©. 8. Lillicrap. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Wednesday, 
June 5, 6 p.m., Central Hall, Westminster, S.W.1. 
Repetition of the Faraday Lecture. ‘‘ Atoms, Electrons 
and Engineers,” by Dr. T. E. Allibone. Measurements 
Section: Friday, June 14, 6 p.m., Connaught Rooms, 
Great Queen-street, Kingsway, W.C.2. Informal Dinner, 

Royal InstrrutTion.—Friday, June 14, 5.15 p.m., 21, 
Albemarle-street, W.1. “Torpedoes: Their Use and 
Development During the War,’ by Mr. W. W. Davis. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—The first working of anthracite 
by intensive open-cast methods is in progress at Maes-. 
gwyn, in the mountains between the Neath and Dowlais 
Valleys. The whole of the output has been reserved 
for the export trade, and although work was only started 
in April some 16,000'tons of coal have been obtained 
already. By October about 147,000 tons will have been 
produced. An increase of 17,302 tons to 496,647 tons 
was recorded’ by the outpyt of the South Wales mines 
during the week ended May 11. There were 64 more 
Men on colliery books, the number being 107,483. The | 
production of coal, however, was insufficient to enable 
salesmen on the steam-coal market to satisfy all needs, 
and as a result, they concentrated on the home trade. 
The demand from this source was heavy and practically 
the whole of the potential outputs for some time to come 
were earmarked to meet contracts already in hand. In 
several cases, producers found it difficult to maintain 
deliveries under standing commitments. Consequently, 
the amount of fresh business that could be entertained 
for early delivery was strictly limite@. Hardly any of 
the better grades could be spared for expert. Overseas 
users were interested, but. shippers, had ‘only limited 
quantities of the very lowest grades to- Offer and the 
outlook did not appear promising. 6 of anthra- 
cite duffs and: coke breeze to Conti , consumers 
continued on steady lines. Order books were well filled 
forward for all the large kinds, an with an active 
demand, a very firm tone was m The sized 
and biteaaie gee exes were extremely searce and any 
occasional’ parcels that became available commanded 
recent stromg values, Some of the inferior dry steams 
were on offer. The home demand for sai onl and patent 
fuel was brisk, 

Swansea Steel-Sheet “Industry.—The- fpaaiet report 
issued by the Incorporated Swansea Exchange states that 
last Week, the demand for tin-plates was more insistent 
and, with their current, production éapacity, makers 
were unable fully to satisfy it,. Home , consumers, 
however, are placing orders for their requirements in the 
third quarter of the present year and’a good volume of 
business has been transacted. In the export market, the 
| demand is strong but or ne} are available 
to meet, it. Steel sheets conti “to” ‘be sought after 

as makers are fully beoked er for some 
gonthay: new business. is very’ it te; place. The 





iron and steel scrap market is quieter. 
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45 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our @egis- 
tered Offices, and that no connection exists bétween 
this Journal and any other publication bearing a 
similar title: 

Telegraphic Address : 


“ ENGINEERING,” LESQUARE, LONDON. # 
Telephone Numbers : 
TEMPte Bak 3663 and 3664. 
All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.”” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2, 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .. £3 5 0 
For Canada— 

Thick poper copies 3 0 
For all other places albroad— 

Thin paper copies... £3 3 0 

Thick paper copies ............ 3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 


a gage mentioning the agent’s name and 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, pm ep four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 
headings of “ Appointments ” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and le. 6d. per line up to one inch. The 
rr te aha ae lisp t 
measures an inch or more, the charge is 18s. inch, 
If use is made of a hom member the emtén. chaste to 
ls. per insertion, with the exception of advertisements 

under “Situations Wanted.” Series dis- 
counts for all classified advertisement. can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the curfent week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements: must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The Proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for. more 
than two years. 
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THE NATIONALISATION OF 
IRON AND STEEL. 


THe two-days debate in the House of Commons, 
on May 27 and 28, on the Government’s decision to 
transfer to public ownership “ appropriate sections ” 
of the iron and steel industry, produced a great 
deal of time-worn propaganda and one outstanding 
speech—that of Sir Andrew Duncan—from the 

ition benches; though others—notably Mr. 
R. 8S. Hudson—made protests against the proposals 
which might have attracted greater attention if 
Sir Andrew’s contribution had been less powerful 
and penetrating. That the motion, put by Mr. 
John Wilmot as Minister of Supply, would be carried 
by a substantial majority was a foregone conclusion, 
the composition of the House being what it is; but 
if the arguments of its Members are studied at all 
widely and in extenso by the general public, there 
must be many electors to-day, especially in the 
ranks of the industries that are to be nationalised, 
who are wondering whether, by voting the present 
Government into power, they were not making a 
rod for their own backs—if, that is, they can deter- 
mine, from the Minister’s explanation of the Govern- 
ment’s intentions, which left a lot to the imagina- 
tion and the future, whether their own sections of 
the industries are to be nationalised or not. 

The decision to nationalise the iron and steel 
industry, Mr. Wilmot assured the House, was not 
taken lightly ; the Government realised as deeply 
as anybody “‘ the wrong that would be done and the 
grievous harm that would result if a mistake were 
made in a matter so vital to the future economic life 
of the country.” Ifthe House approved the motion 
which he , the Minister continued, the 
Government would proceed to prepare and introduce 
legislation to enable “im: sections” of the 
industry to be brought under public ownership 
during the lifetime of this Parliament. The Govern- 
ment had submitted to most careful consideration 
the reports of the Iron and Steel Federation and of 
the Joint Iron Council, and much in those 
re as a sound basis for industrial reconstruction. 





ports 
The Federation believed that, as was found during 





the war, public supervision could be combined 
successfully with the present private ownership; of 
the industry and with what the Minister termed 
“ the continuation of the monopoly arrangements ”’ ; 
but, after the most careful consideration, the, 
Government had come to the conclusion that, 
‘faced with the necessity of carrying out vast 
schemes of national planning in the industry, such 
a divorce of ownership from control would not work.”’ 
The reasons adduced for this belief may be satis- 


9 | tying to politicians, but they do not stand up well 


to critical examination. The expenditure envisaged 
by the Federation’s report was 168,000,000/., spread 
over 7} years and, as the Minister observed, “ the 
report was cautious in estimating that the industry 
could find even half this total.” However true 
that might be, he went on, “it is also true that the 
necessary facilities and priorities for raising the 
second 80/. million, if not the first, would have to 
be provided by the Government; priorities and 
facilities would have to be given for the necessary 
labour and materials in advance of other schemes 
and other claimants.” Mr. Wilmot did not mention 
that, when the industry was asked, on May 31, 1945, 
to prepare a plan for post-war reconstruction, the 
request was accompanied by an invitation, in the 
words of the report, ‘‘to make any proposals they 
think necessary for Government support during the 
period of modernisation,” for they (the Government) 
“had in mind that the plan should, when agreed, 
constitute the basis of action for the Government 
and the industry.” It was not suggested at any 
time, apparently, that the investment market could 
not. find the money; the association was to be a 
partnership designed to accelerate the process of 
modernisation so that the British industry might 
not be at a disadvantage in world competitive 
markets. As Sir Andrew Duncan indicated on the 
second day of the debate, it would be absurd to 
imply that the City of London could not raise 
11,000,000/. per annum for reconstruction in one of 
the most important basic industries. The Minis- 
terial red herring of “ priorities and facilities,” also, 
is no more sustaining as an argument than the point 
about finance; if the Government themselves 
intend to press on with the modernisation of the 
industry after they have nationalised it, they must 
give it just the same “ priorities and facilities,” at 
the expense of the same “ other schemes and other 
claimants ” as though it had not been nationalised. 
The problem of putting a quart into a pint pot, or 
getting it out of one, is not affected in essentials by 
the ownership of the pint, the quart or the pot. 

After these preliminary skirmishings, the Minister 
approached the, core of his pro) prefacing 
them with the exhortation, ‘Let us not be too 
rigid or doctrinaire in the forms that nationalisa- 
tion must take,” because, he said, “I do not 
think it would be wise to have any common 
or unified pattern.” (The critic might be inclined . 
to recall that one of the complaints levelled 
against the industry from time to time by the 
Minister’s supporters was that it lacked this very 
feature of a “common or. unified pattern” and 
therefore could not compete successfully against the 
more up-to-date and unified industries in other 
countries.) _With the further comment that, “in 
the field of man’s industrial as well as his political 
organisation,” he should conform to the “ compelling 
and inescapable rule of life, ‘Adapt or perish,’ ” 
Mr. Wilmot to define the broad divisions 
of the industry, and the extent to which the Govern- 
ment proposed to expropriate them. 

There were, he said, five of these main divisions, 
the first being the mining and quarrying of the ore ; 
next, the production of pig iron by smelting the ore 
in blast furnaces, and then the: production, from pig 
iron and from scrap, of steel ingots which, in the 
fourth stage, were ‘‘ manipulated into various shapes, 
such as plates, sheets, strips, rods, tubes, and a 
thousand others.” Fifthly, there was the production 
of castings from pig iron or scrap, and the produc- 
tion and manipulation of wrought iron. . Mr. Wilmot 
then proceeded to tell the House which sections it 
was proposed to take into public ownership, “ sub- 
ject, of course, to the possibility of excluding some 
special individual plants where conditions are 
exceptional.” . The Government. thought it right, 
he said, “‘ to start with the iron ore, and with those 
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coke ovens which were omitted from the coal scheme 
as being associated with steel works. We should 
also take over the manufacture of pig iron, and the 
manufacture of steel ingots from pig iron or scrap. 
We must include the primary or heavy rolling 
sections of the industry, since steel smelting and 
primary rolling are essentially one industry, operat- 
ing a continuous process. Beyond this, there are 
various other finishing operations, some of which 
are so closely integrated with the actual iron- and 
steel-making as to be virtually one process. We 
intend in such cases to include the whole plant. In 
other cases, the finishing processes are more easily 
separated and . . . there we intend to review the 
field, section by section and firm by firm, in consulta- 
tion with the industry, before deciding on the exact 
boundary in each particular case.” 

At this point, Mr. D. L. Mort, the Member for 
Swansea East, inquired whether the Minister had 
made any particular reference to the tinplate indus- 
try, to which Mr. Wilmot replied that he thought he 
had done so. “ Where there are completely inte- 
grated rolling processes,” he said, “they will be 
taken in, but where the rolling processes are separate, 
they will be considered firm by firm.” Major G. R. 
Mitchison (Kettering) : ‘‘ Does that go for tubes ?” 
Mr. Wilmot : “‘ That goes for tubes, too.” Continu- 
ing, the Minister turned to the case of the iron 
foundries. ‘“‘ A large part of this industry,” he said, 
“is closely associated with engineering, and should 
be left in private ownership, as also should be many 
small jobbing foundries with mainly local connec- 
tions. On the other hand, spun pipe foundries are 
invariably in association with blast furnaces, and 
would therefore come with them under public 
ownership.” (Hansard recorded the last two 
words as “ private ownership,” an obvious slip.) 

The Minister had previously expressed the opinion 
that it would not be wise to “ dogmatise as to the 
precise form of the permanent instrument best fitted 
to own and manage these undertakings ” which 
were to be taken over. Having outlined the general 
proposals, however, he proceeded to announce that 
certain steps would be taken to bridge over the inter- 
val between the debate then in progress and the 
enactment of the necessary legislation. “ During 
this period,” he said, “in order to see that the 
industry is carried on, that it secures, despite the 
current shortage, the necessary supplies of materials 
required both from home and abroad, and that the 
modernisation schemes proceed smoothly and 
rapidly, we intend . . . to set up a Control Board. 
This Board will take over those functions, together 
with responsibility for the regulation of production 
and distribution, and for advice on prices, so far 
performed by the Iron and Steel Control.” The 
Control Board, however, would not be asked to 
“* design the pattern of nationalisation.”” The Govern- 
ment, said Mr. Wilmot, had already determined 
that; but “‘imn seeking technical guidance updén 
difficult practical problems of severance in particular 
cases, the Government will certainly avail them- 
selves of the best technical advice to be found, 
including the advice of the industrial members of 
the Board in their individual capacity.” 

There is no occasion to trace the course of the 
debate ; it is sufficient to record that the motion was 
carried by 338 votes to 184. Mr. Herbert Morrison, 
who made the concluding speech for the Government, 
expresséd the hope that the industry would recog: 
nise that it was being invited to co-operate, ‘‘ not 
merely by the Government, but by the British 
House of Commons”; but, he added, “‘ We shall 
go through with this scheme anyway, co-operation 
or no co-operation,” though he admitted the 
obvious fact that “both the industry and the 
Government will make a better job of it if there is 
good sense, understanding and co-operation on 
both sides.” It might be’ suggested, perhaps, that 
if the Government and their supporters’ had con- 
tributed a little more “ good sense, understanding 
and co-operation ” at an earlier stage, the scheme 
would never have been born. Meanwhile, inflation 
is upon the country; there would be more hope 
for the steel industry, and every other branch of 
industry, if the Government would indicate what 
they intend to do about that. ‘ Unless they do some- 
thing, and quickly, they may have bigger problems 
on their hands than nationalisation. 





THE TWILIGHT OF THE 
CORNISH ENGINE. 
Kiptine and his McAndrew notwithstanding, 
engineers are not commonly regarded as_ bei 
sentimentally inclined towards the products of 
their skill and ingenuity, nor are they disposed to 








succeeded in obtaining the negessary permit anq 
materials to carry out a fairly complete restoration, 

In its inception, the Cornish Engines Preservation 
Society was more or less a local organisation, }yt 
although the membership is not large, it is noy, 
widely representative of engineering interest, 
throughout the country and, indeed, overseas as 
well. The President is Lord Falmouth, and the 


encourage any such tendency; but there is an }Institutions of Civil Engineers, Mechanical Engi. 


undeniable majesty inherent in the steam prime 
movers of earlier eras, and a personality—for 
want of a better word—about a piece of moving 
machinery which has performed its appropriate 
duty consistently over a period comparable with the 
allotted span of its human attendants, which is not 
to be denied. It was related by that well-known 
and much Dutch antiquary, the late 
Engineer-Lieutenant J. J. 1, in a@ paper 
read before the Newcomen Society in 1934, that, 
when the great Cruquius engine on the Haarlem- 
mermeer was finally stopped on June 10, 1933, 
after working for 84 years, the engineman (to quote 
the paper) ‘“‘ stood with tears in his eyes . and 
said only: ‘I have loved that engine’.” By the 
efforts of the Koninklijk Instituut van Ingenieurs, 
the Cruquius engine was preserved, and its boiler- 
house, the boilers having been removed, was made 
into an engineering museum; and it is pleasant 
to record that, according to recent advices from 
Holland, it has escaped the attentions of the German 
invaders. 

The Cruquius engine, which was designed by 
two English engineers, Arthur Dean and Joseph 
Gibbs, worked on the “‘ Cornish ” cycle, the steam 
serving only to lift the pump rods and buckets, 
which descended again by their own weight. Not 
so many years ago, there must) have been many 
scores of engines working on this ‘principle in the 
British Isles, and more particularly in England, in 
waterworks, mines, and elsewhere; Cornwall, the 
county of their origin, was liberally equipped with 
them, as was natural. Since the beginning of the 
present century, however, their numbers have dimin- 
ished rapidly—so rapidly that, in 1935, a group of 
enthusiasts for the work of the early engineering 
pioneers formed a “Cornish Engines Preservation 
Committee,” with the object of purchasing some 
typical Cornish engines and preserving them on 
or near their sites, as had been done with the 
Cruquius engine. The first engine to be thus 
rescued from the scrap heap was a winding engine 
nearly 100 years old, at. the famous Levant mine, 
near Land’s End; with the support of the New- 
eomen Society and of the Institution of Mechanical 

i , & fund was raised, the engine was 
bought, and the balance of the money was held in 
reserve for the purpose of acquiring some of the 
larger Cornish engines still remaining, as and. when 
the opportumity should occur. 

Unfortunately, war-time economics and the 
demand for scrap have combined to bring forward 
such opportunities more speedily than the necessary 
funds to take advantage of them, and the Cornish 
Engines Preservation Society—as the Committee 
became, some. years ago—now find themselves 
obliged to appeal as widely as possible for urgent 
financial assistance to prevent the imminent scrap- 
ping of the few engines still working in Cornwall. 


neers, Electrical Engineers, and Mining and Metal. 
lurgy, as well as the National Trust, are among the 
16 institutions, societies and other organisations 
represented on its Council, the chairman of which jg 
Mr. A. Treve Holman, M.I.Mech.E. Mr. W. Tre. 
goning Hooper and Mr. W. A. Michell are the joint 
honorary secretaries. The Metropolitan Water 
Board, who probably own more Cornish engines at 
the present time than any other single organisation, 
have supported the Society strongly, and it was 
by their courtesy and that of their Chief Mechanica] 
Engineer, Mr. H. R. Lupton, M.A., that the members 
were enabled to participate, on Saturday, May 25, 
in what may be regarded as an historic event, when 
the Cornish engines at Kew Bridge pumping station 
were run for what will probably be the last 
time. 

The Kew Bridge pumping station, originally that 
of the Grand Junction Water Works, dates from 
1835 and contains six engines. Two, now known as 
the “ West Cornish ” and “ East Cornish ” engines, 
respectively, were built by Messrs. Boulton, Watt 
and Company in 1820 for the Regent’s Canal 
Company and have 64-in. cylinders. The first- 
named engine was transferred to Kew Bridge in 
1839 and the second in 1842. The third engine, 
built by Messrs. Maudslay, Sons and Field in 1838, 
was supplied new to Kew Bridge; it also has a 
64-in. cylinder. The fourth, a 90-in. engine by 
Messrs. Sandys, Carne and Vivian, known as the 
Grand Junction engine, was set to work just a 
century ago, in May, 1846, and was last worked on 
July 31, 1943. The fifth engine is of the “ Bull” 
type, working on the Cornish cycle, but having no 
beam, the steam cylinder (70 in. in diameter) being 
vertically in line with the pump ; it was ordered from 
the famous firm of Messrs. Harvey and Company, 
of Hayle, in 1856, though it was not set to work 
until 1859. The sixth and last, also by Messrs. 
Harvey and Company, is a majestic 100-in. Cornish 
beam engine, completed in 1871, and it was this 
which attracted the greatest attention. Three more 
Bull engines, at the Campden-hill pumping station, 
were i during the afternoon ; all of these 
were built by Messrs. Harvey and Company, two in 
1859 and the third in 1869. All three are scheduled 
for early replacement by more modern pumping 
plant 


After Dr. H. W. Dickinson, M.I-Mech.E., had 
delivered his address on “‘ How the Cornish Engines 
Came to Town,” which is reprinted on page 510, 
the members and other guests were entertained to 
lunch in the engine house, where they learned from 
Mr. Hugh Franklin, chairman of the Works and 
Stores Committee of the Metropolitan Water Board, 
that it was the intention to form a museum of 
pumping engines, probably in the Kew Bridge 
station and containing some, at least, of the engines 
installed there, and typical parts of others, such as 


It is recognised that some of them must go, but | the lattice beam from the engine which was broken 


typical selection has been made tentatively, on 
the basis of a survey undertaken in 1943 and recently 
revised.* In addition to the above-mentioned 24-in. 
rotative winding engine at the Levant mine and a 
30-in. winding engine at East Pool mine, also 
owned by the Society, it is desired to preserve, 
as & minimum, one large pumping engine in the 
Camborne district, one smaller engine in the clay 
district, a collection of valve gear and other repre- 
sentative engine parts at the Society's museum at 
the East Pool mine, and, not least, Richard Trevi- 
thick’s cottage at Penponds. . Until recently, the 


cottage (one room of which is maintained as @| Gormish engines. It is for the 
Trevithick museum) was in very bad repair, but the a 


Society, in collaboration with various local bodies, 


up last year at the former West Middlesex pumping 
station at Hammersmith. The gratification of the 
assembled company at this news, expressed by Lord 
Falmouth, will be shared by many other engineers 
who feel that sentimental regret, to which we have 
referred, at the supersession of “the mass and 
momentum” epoch by that of mere velocity, as 
one of them put it to us recently. They may be 
assured that the Metropolitan Water Board, who 
have always shown such cE ardbapeigroy of Whe 
ineering history to which they are the heirs an 
ae will worthily enshrine the last of London’s 
fraternity 
as a whole to erisure that the purpose of the Cornish 
Engines Preservation Society, to see that the 





* Copies of the revised pamphlet, Cornish Pumping 
Engines and Rotative Beam Engines Working on the 
Cornish Cycle, may be obtained from the secretary of the 
Society, Mr. W. Tregoning Hooper, The Observatory, 

[Price 28.] 


Falmouth. 


Cornish engine does not vanish utterly from the 
county of its origin, is pursued with equal thorough- 
ness. England and the world owe much to the 
Cornish engineering pioneers, who could be given 
no more appropriate monument. 
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NOTES. 


Aromic Puysics anp METALS. 


THE thirty-sixth annual May ‘Lecture of the 
Institute of Metals was delivered in London on 
Wednesday, May 22, by Professor N. F. Mott, 
F.R.S., who occupies the Melville Wills Chair of 
Theoretical Physics in the University of Bristol. 
The President of the Institute, Colonel P. G. J. 
Gueterbock, C.B., D.S.O., presided over the meeting, 
which was particularly well attended. In his 
opening remarks, Professor Mott stated that the 
war had interrupted academic research in nearly 
all countries and in the application of theoretical 
physics very little had been achieved in the past 
few years. The present time, when future research 
was being planned, was a very suitable moment to 
review the achievements of the pre-war decade and 
to bring to the fore the problems which awaited 
solution in the future. The pre-war decade had 
seen the application of wave mechanics to the 
physics of metals with successes comparable to 
those achieved in spectroscopy, in organic and in- 
organic chemistry, and, in general, in the explanation 
of the physical and chemical behaviour of the atom. 
It was in the explanation of the influence of the ratio 
of electrons to atoms on the structure of alloys 
that wave mechanics, thanks to the work of 
H. Jones, had made the greatest progress. Jones 
had shown that, when the ratio of electrons to 
atoms exceeded about 1-5, the energy of the free 
electrons in the metal became rather sensitive to 
crystal structure, and structures like that of y-brass 
might have the lowest energy and therefore be the 
most stable. The methods of theoretical physics 
could be employed to illustrate a theory of oxidation 
of metals. Thus it could be shown that when a 
metal having a thin oxide layer was exposed to air, 
a constant voltage was set up across the layer and 
the growth of the layer was usually due to the 
migration of metal ions through it. The methods 
of theoretical physics also helped te explain the 
dislocation theory of slip and the theory of precipi- 
tation-hardening. For precipitation-hardening to 
have its maximum effect, the distance between the 
precipitates should not be too small. The theory 
of dislocation made some definite predictions con- 
cerning the temperature-dependence of the yield 
stress of age-hardened materials which ought to be 
followed up experimentally. 


SCHOLARSHIPS AND FELLOWSHIPS IN TEXTILE 
TECHNOLOGY. 


A year ago Messrs. Textile Machinery Makers, 
Limited, announced the details of a scheme involv- 
ing, in the first instance, the expenditure of a sum 
of 5,000/. a year, over a period of seven years, on 
scholarships and research fellowships in textile tech- 
nology. The Sir Walter Preston Scholarship and 
Research Fellowship Scheme, as it is called, is 
administered by a board of trustees appointed by 
Textile Machinery Makers, Limited. Awards are 
made annually, the undergraduate scholarships 
being divided into three groups, the first two of 
which are intended for works apprentices and other 
young persons, in the employ of the constituent com- 
panies of Textile Machinery Makers, who have 
obtained National Certificates in Textiles, Engineer- 
ing or Metallurgy. Scholarship awards in group III 
are for students leaving secon schools who are 
holders of the Higher School Certificate. . All the 
scholarships are tenable at the University of Man- 
chester, in the Faculty of Technology, for honours 
degree: courses of four or five years;,. The value of 
those in the first group ranges from 250J. to 300I. 
per annum, in the second group from 2251. to 3001. 
per annum, and in the third group from 2001. to 250). 
per annum. Post-graduate scholarships (group IV), 
Valued at from 3001. to 350/. per annum, are also 
offered to honours graduates in science or engineer- 
ing. The normal tenure of a post-graduate scholar- 
ship is three years, to:enable the holder to obtain a 
second qualification in textile tech and to 
follow it by a year’s research leading to the Master’s 
Degree. Research fellowships, valued at from 4001. 
to 5501. a year, are awarded to graduates. selected 
from scholarship holders in groups I to IV, or to 
candidates from other universities who have obtained 





an appropriate honours degree. The tenure of a 
research fellowship is from two to-four years. The 
trustees announce that undergraduate and post- 
graduate scholarships and research fellowships are 
available, this year, in all the award groups. Appli- 
cations for undergraduate scholarships must be for- 
warded not later than June 8, and for post-graduate 
scholarships and research fellowships not later than 
July 12, to the secretary, Sir Walter Preston 
Scholarships and Research Fellowships, c/o Messrs. 
Textile Machinery Makers, Limited, 60, Hudders- 
field-road, Oldham, Lancashire. Application forms 
and further details of the Scholarships and Fellow- 
ships may be obtained from the secretary. 
Tue British Association. 

We have been informed that it has been found 
impossible to arrange this year an annual meeting 
of the British Association for the Advancement of 
Science on the lines’ of the pre-war meetings in 
provincial cities. The annual meeting for 1946, 
therefore, will be held in London on Saturday, 
July 20, at the British Medical Association, Tavis- 
tock-square, W.C.1. At 10.15 a.m. there will be a 
statutory meeting of the Council. This will be 
followed, at 10.45 a.m., by a statutory meeting of the 
general committee to receive the report of the 
Council, to appoint the President for 1947, and 
officers and members of Council for the period from 
the present annual meeting until the annual meeting 
in 1947, and to receive the general treasurer’s state- 
ment and accounts. At the conclusion of the formal 
business: a discussion will take place on the future 
activities of the Association. A statement on “ The 
Future Pattern of the British Association ” will be 
circulated, in advance, to members of the general 
conmnittee as a basis for discussion. In the afternoon, 
following a luncheon at Claridge’s Hotel, Brook- 
street, London, W.1, at 12.45 for 1 p.m., a general 
meeting will be held at 3.30 p.m., in the hall of the 
British Medical Association at Tavistock-square, 
when Sir Richard Gregory, Bt., F.R.S., will deliver 
his presidential address on “ Civilisation and the 
Pursuit of Knowledge.”’ In the evening, from 8.30 
until 10.30 p.m., an informal reception by the 
President and Council will be held in a place to be 
announced later. On Sunday, July 21, the Presi- 
dent and Council will receive Empire and foreign 
delegates, from 3 until 6 p.m., at Down House, 
Downe, Kent, the home of Charles Darwin, which 
the Association maintains. Two conferences have 
also been arranged for the summer. The first, on 
Monday, July 8, will be held in collaboration with 
the Royal Society and in’ connection with that 
Society’s Empire Scientific Conference. The subject 
will be ‘‘ The Dissemination of Scientific Information 
to the Public.” The second conference will take 
place on Thursday, July 25, when Section L (Educa- 
tion) and the Division for the Social and Inter- 
national Relations of Science will hold a joint 
meeting to discuss ‘‘ Unesco and Universities,” 
based upon the Association’s report on ‘‘ Post-War 
University Education.” Particulars of both the 
above conferences will be made available in due 
course. A joint conference of Section G (Engineer- 
ing) and the Division for the Social and International 
Relations of Science, dealing with “‘ London Traffic 
and the London Plan,” is intended to take place in 
September. Preliminary announcements are made 
that the Association’s annual meeting in 1947 will 
be held in Dundee, where the meeting in 1939 was 
interrupted by the imminence of war. The annual 
meeting in 1948 will be held in Brighton. 


THe RatTine oF REsIstaANCE WELDING 
MacuHINEs. 


The methods of rating different classes of resist- 
ance welding machines is the subject of a report 
which has been prepared by a Technical Committee 
of the Resistance Welding Machine Section of the 
British Electrical and Allied Manufacturers Asso- 
ciation, 36, Kingsway, London, W.C.2,. The..pro- 
posals contained in this report, we understand, have 
been accepted by all manufacturers of this type of 
equipment who are members of the Association. 
These standardised methods, it is hoped, will assist 
users and eléctricity supply authorities to assess the 
capacity of resistance welding machines, both in 
relation to the work they are required to do and to 
the demand they make on the supply systems... In 


addition to the customary data, such as the name of 
the manufacturer and serial number, the minimum 
information which will be shown on resistance weld- 
ing machine nameplates in future is, in the case of 
spot and seam welders: the nominal kilovolt- 
amperes, this being 50 per cent. of the short-circuit 
primary kilovolt-amperes on the top tapping; the 
primary voltage and the primary amperes, this 
being the short-circuit primary anrperes on the top 
tapping: Manufacturers may, however, add other 
information if they wish, either on the nameplate 
or on data sheets or in instruction booklets. The 
secondary amperes and the minimum duty cycle 
will always be quoted to the user, though not neces- 
sarily on the nameplate. The same information as 
for spot and seam welders will be given for projection 
welders, but as there are no short-circuit conditions 
between the platens of this type of equipment the 
short-circuit primary kilovolt-amperes will i 
measured with a solid steel block or section inser* 
The thickness of this block will be equivalent t 
total added thickness of the job and its area » . o« 
equivalent to the sum of the areas at the b es of 
the maximum number and size of project vas for 
which the machine is designed. The nameplates of 
flash and butt welders will show the maximum 
kilovolt-amperes on the top tapping when the 
machine is set up for welding a stated maximum area 
of steel stock, and the primary voltage. It was 
proposed that these new methods of rating should 
have come into effect on March 1, but there has been 
a delay because some manufacturers have experi- 
enced difficulties in obtaining the new nameplates. 


INCORPORATED MunicrpaL ELECTRICAL 
ASSOCIATION. 


The Jubilee Convention of the Incorporated 
Municipal Electrical Association will be held at 
Blackpool from Monday, June 24, to Friday, June 28, 
under the presideney of Alderman Sir William 
Walker, J.P. On Tuesday morning, June 25, a 
civic welcome will be extended to the delegates by 
the Mayor of Blackpool (Councillor F. R. Nickson, 
M.B.E.), after which the President ‘will deliver his 
address. In the afternoon, a paper entitled “ The 
Management of a Municipal Electricity Supply 
Undertaking ” will be read by Mr. J. Eccles, city 
electrical engineer, Liverpool, and in the evening 
there will be a reception by the Mayor and Mayoress 
of Blackpool. .On Wednesday, June 26, there will 
be a whole-day excursion to the Lake District 
and a visit to the new Ribble generating station 
No. 2, Penwortham, Preston. On Thursday morn- 
ing, June 27, a meeting will be held at Blackpool 
at which a paper on “ The Provision of Heat by an 
Electricity Supply Undertaking and Some Recent 
Methods of Application,” will be presented by Mr. 
R. A. S. Thwaites, chief engineer and manager, 
Manchester Electricity Department. In the after- 
noon there will be a further meeting at which a 
paper on “‘ Possible Means of Unifying and Equating 
Electricity Supply Tariffs ” will be read by Mr. C. T. 
Melling, borough. electrical engineer, Luton. The 
annual dinner of the Association will be held-in 
the evening.Yand the annual general meeting on 
Friday, June 28. 


Tue DwerRovVEMENT OF RoapD SURFACES. 


The Federation of Coated Macadam Industries 
includes fitms producing granite limestone and slag 
as well as bitumen and tar for road purposes, 
and tar paviours and layers of bituminous products. 
In addition, the cold 'asphalte industry and manu- 
facturers of associated plant and machinery’ are 
represented. In wishing ‘success to this com- 
paratively new body at a luncheon held at the 
Dorchester , Hotel,’ London, W-1, on Thursday, 
May 23, the President of the Institution of Civil 
Engineers (Sir T. Peirson. Frank) spoke of the 
difficulties experienced with road surfaces 20 years 
ago and how these had been overcome by the use of 
coated macadam. The employment of this material, 
he said, had been one of the most important changes 
which had ‘taken with regard to road con- 
struction, and he hoped: that the research which 
the Federation was to institute would lead to 
further improvements. In reply, the chairman of the 
Federation (Mr: D. W: Cleaver) said that it was 





their intention to improve the life, safety and 
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appearance of road surfaces... Startling results were 
not to be expected,, but: their policy was to lay.a 
firm. foundation which would lead to still further 
improvements. Proposing the toast of ‘‘ The 
Guests,” the Director of the Federation (Mr. A. J. 
Lyddon) said that they hoped to recruit a team of 
technologists who would be at the service of both 
manufacturers and users t work done in a 
research establishment which would be created. 
In reply, the Chief Engineer of the Ministry of 
Transport (Major H. F. Aldington) said that the 
ten-year road programme which had recently been 
published arose from a realisation of the fact that 
road maintenance could no longer be carried out 
on @ hand-to-mouth basis. The programme was 
desirable in the interests of the. community and the 
industries, and, by permittin}, budgetting for the 
future, would have economical advantages. They 
must, however, be on their guard against overdoing 
research. Many excellent British Standard specifica- 
tions dealing with road problems were already 
available and much useful work was being done by 
the Road Research Board. Advantage should be 
taken of all this information in the first place. 
The Minister of Transport was now responsible for 
some 8,000 miles of road, the improvement of which 
would necessitate a great deal of work. 
THe Lonpon’ Association OF ENGINEERS. 

After the long hiatus of the war years, the London 
Association of Engineers resumed their annual 
festival with a gathering at the Connaught Rooms, 
London, W.C.2, on Friday last, May 24, the chair 
being taken by Mr. R. Mervyn Druce. The function, 
which marked the 94th anniversary of the foundation 
of the Association, is by custom made the occasion 
of an appeal for support of the benevolent objects 
which are prominent among its aims, and, at the 
close, the announcement was made that this year’s 
appeal had resulted thus far in the collection of 4211. 
Among the principal guests ‘was Sir Roy Fedden, 
who, in proposing the toast of “The Engineering 
Industry,” observed that, in this country, the 
engineer did not enjoy as high a status as he did 
abroad, and that, for some reason, his profession 
was thought to preclude him from taking the lead in 
business or administration. It was important for 
the future, said Sir Roy, that the engineers of this 
country should be so equipped mentally that this 
complex was dissipated ; particularly was there 
need for more intelligent and more intensified 
research. The United States had something like 
2,000 laboratories and 70,000 research workers, 
whereas Britain, in this respect, was suffering from 
apathy and fear—the fear of research being among 
the workmen and mainly due to lack of education. 
Mr. Spencer Summers, who responded, took the 
opportunity .to stress some of the numerous 
important considerations arising from the Govern- 
ment’s intention to nationalise the steel industry. 
If the industry was to be judged by the standard of 
prices, he said, it should be borne in mind that, 
while the Board of Trade index figures showed, for 
all commodities, an increase of 69 per cent. over 1938 
prices, the price of steel had risen by only 47 per 
cent. in spite of an increase of 97 per cent. in the 
cost of the coal that it consumed. The industry 
could not be reasonably charged with ing ; 
a little over 10 per cent. profit earned (and much less 
distributed) was not out of the way for a major 
industry in which the scrapping of old plant was an 
indi le part of the process. Were the con- 
ditions of employment bad? The industry was 
one of the highest-paid in the country and, in its 
relationship with labour, was second to none. If 
efficiency was the criterion, it should be noted that 
the same men as at present must operate the 
when they were nationalised ; but they would then 
be subject to a centralised authority, which could 
only mean delay and procrastination in taking 
decisions. The present was no time for such experi- 
ments. The toast of ‘‘The London Association of 
Engineers ” having been proposed by Mr. R. Mervyn 
Druce and acknowledged by Mr. E. L. M. van 
Gelder, Mr. W. J. Haycroft proposed that of “‘ The 
Visitors,” to which Air Marshal Sir Arthur Coning- 
ham responded with a forceful speech in which he 
emphasised the need for some incentive in peace, 
comparable in strength with those provided by a 
war ; otherwise, men would not give of their best. 





LETTERS TO THE EDITOR. 


MACHINE-TOOL DISPOSAL SALES. 
To THe Eprror or ENGINEERING. 


Smr,—According to the Coventry Evening Telegraph 
of May 15, the following farcical procedure took place 
at a recent machine tool sale in Coventry : ‘“‘ Twelve 
hundred buyers from all over the country began to 
assemble before midnight outside the Daimler No. 2 
Factory at Allesley. Buyers were admitted to the 
works at 8 a.m. and when the sale opened, two 
hours later, there was a mad rush of buyers and their 
runners to stake their claims on machines they 
wished to purchase.” The report goes on to state 
that ‘‘ In the rush, a number of the runners stumbled 
and tripped over the notice-boards, directing them 
to the lines of machines. One machinery dealer 
had a total of fifty runners acting as buyers, and 
one of three girls acting on his behalf was a fourteen- 
year-old clerk.” It was stated also that ‘“ Any of 
the machines which are not sold at the prices asked 
will be put up for competitive tender.” 

Surely never before in the history of the master 
industry have its products been jobbed off in such an 
unbusinesslike and almost childish manner. It is 
understood that this method was introduced by the 
Machine Tool Control, but, as there is no convenient 
period given for prior inspection, it is obvious that 
careful buyers will keep away, and even dealers 
may easily find themselves buying “a pig in a 
poke.” Why cannot the sale of such important 
items as machine tools be handled under a properly 
regulated system of sale by public auction, by 
accredited auctioneers who know their business, 
rather than by methods which would appear to be 
more applicable to the sale of over-ripe bananas 
than to machine tools ? Surely it is high time that 
some steps were taken to curb the antics of what 
would appear to be a somewhat irresponsible section 
of the Machine Tool Disposal Department. 

Yours faithfully, 
W. A. WEavER, 
ing Director, 
Morton aNp WEAVER. 
Cox-street, Coventry. 
May 20, 1946. 





THE LANZ STEAM ENGINE. 
To tHe Eprror or ENGINEERING. 


Sir,—We have received an inquiry from one of 
our West African branches for a selection of spare 
parts for the Lanz steam engine, which, as you will 
know, is of German manufacture. We understand 
that parts are obtainable through a firm in this 
country, and we should be much obliged if you 
could furnish us with their name and address. The 
parts in question are urgently required, as they are 
for an engine used on the plantations which were 
taken over by the British authorities at the com- 
mencement of the war. 

Yours truly, 
Joun Hott anp Company 


715, Royal Liver Building, 
Liverpool, 3. 
May 13, 1946. 

[We have been unable to trace any British firm 
making spare parts for Lanz engines, and should 
be obliged if any reader who can assist with this 
information would communicate with us or directly 
with our correspondents.—Eb., E.] 





FLYPRESS OPERATION COUNTER.—A difficulty atten- 
dant on recording the number of operations made on a 
hand fiypress has been met by the development, due to 
Messrs. Trumeter Company, Limited, Leicester-road, Sal- 
ford, 7, of a compact counter, with visible indicator, 
which can be attached to the top of the press frame 
and is actuated by the stop brake on the spindle. The 
counter operates on the return of the press only and is 
therefore effective whether the twisting movement has 
been through an arc of 45 deg. only, or several turns have 
to be made to give the necessary die travel. It is claimed 
that this type of counter is more positive than one which 





depends on the stroke of the die. 





THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Continued from page 499.) 


Ar the afternoon session of the Institution of 
Naval Architects on Friday, April 12, two papers 
were presented. The first of these—‘* Merchant 
Shipbuilding in Canada,” by Mr. John Robson, 
B.Sc., manager of the Construction Department of 
Messrs. Wartime Shipbuilding, Limited, Montrea]— 
was reprinted, slightly abridged, in our issues of 
May 17 and May 24. The second paper was by Mr. 
W. J. Holt, R.C.N.C., and dealt with ‘ Admiralty. 
type Motor Fishing Vessels.” 


MERCHANT SHIPBUILDING IN CANADA. 


Mr. J. L. Adam, opening the discussion on Mr. 
Robson’s paper, thought that those who had lived 
with shipbuilders and in the shipbuilding tradition 
all their lives might not appreciate, perhaps, just 
what Mr. Robson had to face. He had to get people 
to do things, when they simply did not know what 
he was talking about. Mr. Adam recalled that he 
had visited some of the yards when material which 
was being worked into ships had to be hooked out 
of snowdrifts many feet high. The record as shown 
in the paper was remarkable ; having regard to all 
the difficulties, he thought that the shipyards of 
Canada had made an even better effort than that of 
the United States. There were some slight struc- 
tural modifications made in the Canadian-built ships 
which he thought were very good; for instance, 
instead of a contour plate in a cruiser stern, the two 
plates were brought together, cleaned up and welded. 
So far as he was aware, no harm had resulted from 
that, and it had certainly saved trouble in working. 
A practice which was quite common in more than 
one yard was that, to avoid moving material from 
one shop to another, the angle bars were welded to 
the floors, and these were riveted to the shell. 

Mr. G. Daniel, commenting on the reference to the 
change of riveters in a period of three to six weeks, 
said that, in the ships which he had seen, the 
riveting looked rough, but it was certainly effective. 
The results achieved reflected great credit on the 
organisation and the supervisors. Asking what was 
the origin of the steel used in the ships, he said it 
was difficult to obtain certain sections in Canada, 
and Mr. Robson had stated that it was necessary to 
go to the United States for a large proportion of the 
material. Recalling that, during the Institution 
meeting, reference had been made to notch brittle- 
ness in American steel, he thought it would be useful 
to record whether the steel used for the ship shells was 
American or Canadian. The ships, of course, were 
90 per cent. riveted; whether or not the notch 
brittleness was associated with welding was not yet 
firmly established. Therefore, the question arose 
whether or not notch brittleness was likely to occur 
in the Canadian ships, but he believed records would 
show that there had not been any major failures due 
to that cause in Canadian ships. There had been a 
number of fractures in the deck plating, but he 
believed the classification societies would confirm 
that they were in the welded butts of the plating and 


"| not in the plating itself. It was fairly well estab- 


lished that the workmanship in the case of those 
welded buts was not all that it might have been. 
In view of the “‘ green ” labour employed—and very 
largely ‘‘ green ” supervision—Mr. Daniel suggested 
that the satisfactory construction of the ships was 
in very large measure due to the help and the useful 
criticism of the classification society surveyors, both 
of Lloyd’s and the British Corporation, who had 
assisted in the organisation and supervision. 

Mr. H. Hunter, in a written contribution, said it 
was remarkable that, from the extremely limited 
capacity of 1940, Canada was able to expand by 
1943 to an of merchant shipping about 50 per 
cent. of that of the United Kingdom. He paid 
tribute to Mr. Robson for his personal contribution 
to the Canadian effort. Mr. Hunter asked the 
reason for the reversion to Scotch boilers in connec- 
tion with the ‘‘ Canadian ” type of ship. 

Mr. W. J. Roberts pointed out that, side by side 
mme in Canada, 
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ships of all sorte were built with unskilled labour ; 
and on the whole it would be agreed that‘they were 
not bad ships. While the rapid training of labour 
could be effected in a large mass-production system, 
probably it could not be done in shipyards building 
only two or three ships at one time; there would 
not be time to train the men on one particular job 
quickly enough for them to be competent by the 
time the third ship came along. Many were 
impressed, however, by the fact that, whereas @ 
man in the British Isles required five or six years, 
perhaps, in which to learn to be a craftsman in a 
shipyard, in Canada the men had become competent 
within a few months in a particular part of the trade. 
A lesson could be learned in England in the training 
of men ina shorter period than the five years which 
was considered necessary. It might be well to take 
a lesson from ‘the Americans and Canadians, and 
perhaps to consider the revision of our own appren- 
ticeship system. 

Lieut.-Commander A. Timpson, who had been 
connected with the Canadian programme, said that 
the training of the men was done in co-operation 
with the technical institutes in the districts with 
which he was associated, in Nova Scotia. While the 
yard was being constructed, they had trained the 
welders and riveters ready for work. From the time 
of starting the yard to the production of the first 
ship the period was one year, and that ship cost 
2,000,000 dols. ; subsequently, 24 ships were built, 
and the cost per ship was reduced to 1,200,000 dols. 
in the end. When riveting was started, one squad 
of men would put in 80 rivets ; at the end, they were 
driving 2,000 in a 10-hour day, and the riveting was 
of pretty good standard. Not all the parts were 
made at the yard ; derrick posts, for instance, were 
made in Winnipeg, and had to be 2,500 
miles to the yard. During the winter, when the 
temperature was sometimes as much as 20 deg. 
below zero, welding was difficult; some fractures 
had occurred in the plating, and Lloyds’ representa- 
tive had evolved a scheme for pre-heating the plates, 
to avoid that trouble. Another difficulty in the 
plating shops during winter was that, when punch- 
ing plates, they found that some were showing 
laminations’ It was impossible to keep a plate 
shop to a uniform temperature ; and the laminations 
occurred only during winter. He believed that 
the plate mills were satisfactory ; they were situated 
about 160 miles from the yard. The men selected 
as foremen and chargemen were maintained without 
change, and they improved in efficiency daily. 
The Government there did not allow piece-work, 
but a bonus system was introduced in connection 
with plating, caulking, riveting and welding, and 
excellent results were obtained from it. 

Mr. D. Turner said that, in September, 1939, 
there were very few berths in Western Canada 
capable of building steel ships of even modest 
dimensions. Commenting on Mr. Robson’s figure 
of 2,000 experienced shipbuilders, he said that 
most of those men were on the east coast; he was 
sure there was not one-tenth of that number in 
British Columbia. All the steel merchant ships, 
including tankers and maintenance ships, built in 
British Columbia during the war, were of 10,000 
tons d.w.; the gross tonnage was about 7,200. 
The total number of ships stated by Mr. Robson 
as built on the Pacific coast was 254; that repre- 
sented more than 20 miles of ships, placed stem to 
stern, and they all passed through the narrows of 
Vancouver, B.C. All but a few of the larger ships 
were completed during the war. The B-type coasters 
were built after the wat, and some were not quite 
completed yet. In 1944, the total tonnage built in 
Canada was equal to that built in Britain, and about 
70 per cent. of that was built on the Pacific coast 
of Canada in 16 berths in Vancouver, two in Victoria 
and two in Prince Rupert. The first British Colum- 
bia ship was completed in January, 1942; by 
August, 1944, 200 ships had been delivered, repre- 
senting a total deadweight capacity, of 2,000,000 
tons. During the peak period, one firm, controlling 
eight berths, had a ship on trial every eight days, 
regularly. Generally, there were about nine mer- 
chant ships on trial per month; when all other 
classes of vessels were added, the figure was three 
or four ships on trial every week. The period from 
keel-laying to launching was about eight weeks, and 





the period from launching to trials was about six 
weeks. The original plans from d were 
based on the facilities available on the North-East 
Coast. Prior to the introduction of that class of 
ship, the 10,000-tonner, the yards in western 
Canada were building ships less than 200 ft. long. 
Berths had to be prepared for the larger ships, and 
the British standard type of shipbuilding yard 
was conformed to, more or less. The lack of 
riveters and welders had to be taken into account 
in remodelling slightly the plans from England. 

At one time the supply of chain cables was short, 
for they all came from the United States; it was 
thought that it might be necessary to send ships to 
Europe and elsewhere with the chain cable only on 
one bow. The difficulty had been foreseen, how- 
ever, by the authorities in Montreal and Ottawa, 
and a chain-cable plant was set up in Vancouver to 


manufacture the Unionmelt welded cable, made of 


high-tensile steel. Eventually, not only was this 
plant able to bring the equipment up to the full 
classification requirements, but the Canadian ship- 
Seale <dih Wde Soianeatoiallliies ps well With dela 
cable. Great difficulties were experienced with the 
shackles, which were not uniform either in shape or 
in size. Mr. Miller, of Portland, Oregon, who had 
introduced the Unionmelt cable, found a solution 
of the shackle problem in a foundry which was 
producing gear for the towing of lumber. It con- 
sisted of two shackles brought together with a pin 
between, and, as cast, it was like an link. 
The results attained by the Canadian yards spoke 
well for the shipbuilders and for all who worked 
under them. At one time there was an attempt to 
introduce conrpetition in respect of the number of 
rivets which could be driven. That was very quickly 
stopped, however, because it was found to result in 
unsatisfactory work. 

Sir Eustace d’Eyncourt asked for a little more 
detail about the engineering side of the work, as 
distinct from the shi i He welcomed the 
paper as — of extraordinary historical interest. 

Mr. Robson, replying to Mr. Adam, said that those 
in Canada had heard very few comments about the 
ships after they had left ; few of the ships ever went 
back to Canada. There had. been complaints from 
time to time about some.structural damage, but he 
believed that in many cases it was due to improper 
loading. The fractures of deck plating, mentioned 
by Mr. Daniel, he had found, in all the cases which 
had come to his notice, to be due to putting very 
heavy loads in between decks, without 
sufficient local stiffening. Tie only steel 
in Canada was the narrow steel for the 
deck houses, ete. All the steel for the deck, the 
shell, the bulkheads, and the angles and channels 
had come from the United States; it was from the 
same mills as the steel for the Liberty ships and for 
all the American shipbuilding programme, and was 
produced to the same tests. He understood that 
the tests were modified somewhat, by the United 
States Maritime Commission to make a uniform 
standard for structural steel and for ship steel so 
far as the elastic properties were concerned. At no 
time was there any chemical analysis made of the 
steel for either the classification societies or the users 
of the steel. Replying to Mr. Hunter’s query on the 
reversion to Scotch boilers, he said the Canadian 
ship was designed to use coal or oil; that was the 
reason for the conversion from water-tube to Scotch 
boilers. They had never been able to get proper 
records of man-hours from the shipyards, but, so far 
as he knew, the reduction in man-hours on the ships, 
from the beginning to the end, was something like 
22 per cent. In connection with the naval pro- 
gramme in Canada, they had the great advantage, 
compared with the merchant-ship side, that the 
British Admiralty Technical Mission in Ottawa had 
taken the technical responsibility from the shoulders 
of the shipbuilders. The 57,000 people employed in 
1943 were all employed on the merchant shipbuilding 

mme; altogether, 85,000 persons were em- 
ployed in shipbuilding in Canada at that time. 

Mr. Robson said that he was surprised that he 
did not experience any major troubles in the yards 
when welding during the winter. Some of the yards 
—for instance, that of Canadian Vickers, at Montreal 
—had done all the plating work under cover; in 
another yard, that of United Shipyards, Limited, 





at Montreal, there were screens around the plating 
work in the winter time, and there were large 
braziers and fires of all descriptions in the holds 
of the ships to try to keep the conditions reasonable. 
There had been quite a rivalry between the east 
and the west of Canada in regard to the output of 
ships. There was no doubt that the west had done 
much more than their half share, although they 
had less shipyards than the east; but the condi- 
tions in the west were ideal for shipbuilding, whereas 
in the east they were not. ‘The engineering side of 
the work was fairly well covered in the Andrew 
Laing Lecture, delivered by Mr. R. C. Thompson 
and Mr. Harry Hunter to the North-East Coast 
Institution of Engineers and Shipbuilders in 1942,* 
dealing ~with shipbuilding in the United States, 
because the i constructed in Canada were 
built to exactly the same design and to the same 
plans as the engines built in the United States. The 
Canadian engine builders were able to lend engines 
to the Maritime Commission for use in United States 
ships, and to receive engines in return at a later 
date for use in the Canadian ships ; the engines were 
absolutely interchangeable. 

The chairman (Sir Stanley Goodall) said that, 
although the paper indicated how much Britain 
owed to Canada, it did not complete the picture, for 
there was also the naval work there. Perhaps at a 
later meeting it would be possible to have a paper 
from a Canadian about the naval work in the 
Dominion. With regard to the chain cable, we in 
this country had e ced this trouble, and had 
taken a leafiout of the Canadian book. The climatic 
difficulties were not all over when the thaw came ; 
he had seen a of one yard at Montreal 
showing the slips and shops under water. 

ApmrraLtty Motor Fisnrne VEssEts. 

Mr. W. J. Holt, in introducing his paper, explained 
that the heavy wastage among requisitioned fishing 
vessels during the early part of the war, and the 
evident suitability of this type of vessel for many 
naval requirements, led the Admiralty to embark 
in 1942 on a large programme of building of small 
craft. The Director of Naval Construction was 
instructed to prepare a design to meet certain 
Admiralty requirements and also to be suitable for 
post-war fishing, which he did, in consultation with 
the Ministry of Agriculture and Fisheries, the Fishery 
Division of the Scottish Home Department, and 
fishermen and builders of fishing craft all round the 
British coast. The result was the 614-ft. Admiralty- 
type motor fishing vessel, built of wood and fitted 
each with a single oil engine, varying from 88 to 
120 brake horse-power. Later, three other types 
were put in hand, these being a boat just under 
50 ft. in length, suitable for ring-net fishing; a 
75-ft. vessel suitable for the east coast of Scotland 
ports; and a 97-ft. craft for East Anglia. Most of 
the boats were built by firms who had been building 
wooden motor minesweepers, and whose labour 
force was largely recruited from house carpenters. 
The four types of craft proved to be good seaboats 
and many of them made long voyages. It was 
found necessary to sheath all the boats sent to 
tropical waters, a few being sheathed with Douglas 
fir, creosote-treated, but the majority with Muntz 
metal on a covering of tarred felt. As far as 
possible, superstructures were so arranged that 
passenger deckhouses could be readily removed ; 
and the extra fuel tanks carried for Admiralty 
services cai: be removed through the hatches. In 
boats which are still on the stocks, and are being 
brought to the launching stage without engines, the 
forward engine-room bulkhead “has been omitted. 
It was hoped, Mr. Holt concluded, that some of 
these vessels would be uéed in the fishing industry. 

In opening the discussion, Mr. E. W. Blockside 
said he did not think there should have been any 
doubt in the minds of the Admiralty when they 
decided that this particular type of vessel was to 
be built of wood. No doubt the initial desire to 
build them of steel was to speed up construction, 
but, when the problem was looked at, not from the 
Admiralty point of view, but from the point of view 
of the fishermen, a better type of boat could not 
have been built; wood stood up much better than 
steel and was more easily repaired. The great 





* See ENGINEERING, vol. 155, page 36, ef seg. (1943). 
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difficulty, of course, was the supply of timber. 
Seasoned timber was out of the question during the 
war and it would be interesting to have further 
information with regard to the effect of coating the 
timber with a surface protection to overcome the 
difficulty of unseasoned timber. His own view was 
that it was useless to coat timber.in this way ; it 
must be impregnated in ,order to overcome the 
liability to dry rot or shrinkage. One of the 
greatest difficulties in wooden boat building was to 
get proper crooks, grown to the shape required for 
beams, knees, etc., and he appealed to the Forestry 
Commission—who had the money to do it now— 
to supply these crooks to boat and yacht building 
firms throughout the country. It was very much 
better to have grown crooks, as they saved so much 
in weight. He thought that considerable alterations 
would have to be made to these vessels if they were 
to be used co ially. There was a good deal 
of rivalry between the East and West Coasts as 
to what a fishing vessel should be. The East Coast 
fisherman would have nothing to do with the Loch 
Fyne fishing boats and vice versa, but, in his view, 
the type described was one of the best in the 
country. 

Mr. G. Daniel, referring to the method of insulating 
the outside of the vessels with Muntz metal, asked 
for further information the statement 
that ‘‘ The outside of the Muntz sheathing was given 
coatings of a composition to kill galvanic action 
between the sheathing and exposed ironwork such 
as skegs and ruffer fittings.” He doubted the 
efficiency of this method. He also asked for infor- 
mation as to the behaviour of these vessels at sea, 
having regard to the class of workmen that had to 
be employed. . 

The author, replying to the discussion, said that 
the timber was not always entirely green; after a 
while, supplies were delivered and were left in the 
boat-builder’s yard. Another precaution was to 
keep the timber uncoated as long as possible. If 
the boat were built in the open, it was necessary to 
coat the outside, but the inside of the boats was 
kept bare almost up to the time of launching. In 
addition, the wood was coated with copper naphth- 
enate as a precaution against rot. There had 
not been a great deal of trouble due to green timber. 
From what he had seen of these boats so far, not- 
withstanding the type of labour that had to be 
employed, he believed they would turn out well. 
It was difficult to get the crooks for boat and yacht 
building and often the builder put in crooks which 
were not suitable but, as pointed out in the paper, 
a double-frame futtock system was used in some 
cases, though it added to the weight. If he were 
building fishing boats, Mr. Holt continued, he would 
go in for composite construction. As to the altera- 
tions necessary to these boats for commercial use, 
the Ministry of Fisheries had been informed that 
fishermen were prepared to take the 614-ft. vessels, 
and it’ would not be to make serious 
alterations to the others. It was necessary to use 
Muntz metal when these boats were sent to India 
because the planking otherwise quickly became 
riddled with the teredo. It had not been possible 
to get creosote to penetrate Douglas fir and therefore 
it was necessary to use sheathing. When trouble 
was experienced with galvanic action, zinc protec- 
tors were fitted. Sheathing had been stripped from 
boats so treated and the condition underneath 
was found to be as good as new. 


(To be continued.) 





CRANKSHAFT DRILLING AND 
REAMING MACHINE. 


Tue machine shown in the accompanying illustration 
is a recent example of an adaptation of a standard 
machine originally designed for a wide range of work 
to be employed on a cycle of specific work. The 
machine is a standard 30-in. manufacturing drilling 
machine, made by Messrs. A. A. Jones and Shipman, 
Limited, East Park-road, Leicester, and has been 
adapted with a special multiple-drilling attachment 
and fixture for ing and reaming holes in one end 


of small four-throw crankshafts. The main part of 
the machine calls for little comment; the manner of 
carrying out four operations simultaneously requiring 
more attention. 


These operations are, drilling four 





tapping holes for j-in. British Standard Fine thread, 
ing four dowel holes } in. bore, reaming the dowel 
holes, and loading and unloading the work in the 
fixture. The fixture, which rotates on a vertical 
axis, is carried on a seat on an extension of the normal 
te and has four stations which are determined 
by operation of a pedal at the front of the base, 
the change from one to the other being made by rotation 
of the fixture by hand, for which purpose the horizontal 
handles are provided. The multiple drilling head, 
which is arranged for three clusters of four spindles 
each, is balanced and is raised or lowered by movement 
of the main spindle by means of a large handwheel. 
The jig,-which accurately locates the position of the 
holes of a cluster, is carried on a saddle which has 
vertical movement on a slide on the front of the column. 
This saddle is raised and lowered by movement of the 
pedal. The jig bushes are surrounded by a coolant 
tray, as will be evident in the illustration. The crank- 














shafts are carried at the lower end on a centre and at 
the upper end in a horse-shoe bracket at the top of the 
fixture. The station above the pedal is that for loading 
and unloading. When the operator has inserted a 
fresh piece of work, the crankshaft, with its support, 
is moved upwards so that the top end enters a hole 
in the top plate of the fixture and is clamped sec 
in contact with the jig plate. This movement is 
effected by the inclined levers seen in the illustration, 
the levers ting through a cam. It should be 
noted that the movement of the pedal which releases 
the fixture for indexing also lifts the jig plate clear 
of the top of the fixture, so that rotation for indexing is 
easy. e multiple head carries two vertical bars which 
enter the. head just prior to the start of the pene | 
operation and ensure precise location of each cluster o 
drills. A new com t having been inserted and 
the fixture turned through one station, the drill head 
is lowered and the machine started, when the two 
drilling and one reaming operations proceed simul- 
taneously. While these are in progress the operator 
the lever appropriate to the finished com- 
ponent so lowering the haft that the top end is 
withdrawn from its locating hole and enabling it to 
be removed and another inserted. 





THE ROYAL INSTITUTION OF CHARTERED SURVEYORS.— 
It was announced at the annual general meeting of the 
Chartered Surveyors’ Institution, held on May 27, that 
His Majesty the King had been graciously pleased to 
command that the Institution be known henceforth as 
the Royal Institution of Chartered Surveyors. 
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ELECTRICALLY-CONTROLLED 
NAVIGATION LIGHTS. 


Durinc the war, Messrs. Londex, Limited, 207 
Annerley-road, London, S.E.20, were asked by the 
Ministry of Aircraft Production to develop a scheme 
for switching electrically-lighted buoys on and off by 
remote control from the shore, It was stipulated that 
cables and wireless signals were not to be used, but after 
a number of experiments a solution was found by laying 
two electrodes in the sea at each end of the lane in 
which the buoys are riding, and ing an alter. 
nating current power of about 50 KW. between them, 
thus creating an electric field in the area. The base 
of each buoy is fitted with three equidistant electrodes, 
this arrangement being adopted to eliminate any 
blind spot due to swinging or turning at the moorings, 
The pick-up vol at the electrodes, when the shore 
power is switc’ on, is about 20 micro-volts and 
is passed through an amplifying unit, which is supplied 
from a battery in the buoy, to a selector. This selector 
responds to the number of im transmitted from 
the shore station, so that the lights on any particular 
buoy or groups of buoys can be controlled. 

The equipment on the buoy itself consists of a five. 
cell nickel-iron battery with a capacity of 170 ampere- 
hours at 6 volts. The lamp is either of the filament 
type or of the cold-cathode discharge pattern. In both 
cases it is mounted in a special lantern, which, when 
filament lamps are used, is provided with a 100 mm. 
lens and, if necessary, with a red or green screen. In 
the case of the discharge lamps the desired colour 
is obtained without the use of screens by employing the 
appropriate gas. As the light is not concentrated in a 
focal plane no lenses are fitted. Extinction of the 
buoy, owing to the failure of a lamp, is guarded against 
by the use of an automatic lamp exchanger, which can 
be designed to hold one or several lamps. 

As an alternative to this electric field system, buoys 
or beacons fitted with Londex lights can be con- 
trolled by an external hand switch on the equipment, 
or from a distance either by pilot wires or over Post 
Office lines. Wireless control is also ible or a time 
switch may be fitted. In addition, a light-sensitive 
cell may be installed to ensure automatic extinction 
at dawn and switching on at dusk. A second switch 
permits any desiréd system of flashing to be used, by the 
independent variation of the dark and light periods. 





FLUORESCENT LIGHTING IN 
MINES. 


Aw experimental installation of 5-ft., 80-watt fluores- 
cent lamps in flameproof fittings has recently been 
carried out by Messrs. The British Thomson-Houston 
Company, Limited, Rugby, at Binley Colliery, by 
arrangement with Mr. R. Brown, managing director 
of the colliery, and Mr. J. I. Graham, of the Mine 
Owners’ Research Association. This installation has 
been erected at the foot of No. 1 shaft, where three 
150-watt tungsten lamps in dispersive reflectors 
were originally used. These have now been replaced 
by four 80-watt lamps in flameproof fittings, though 
Binley Colliery is a naked-light pit. The fitting used 
is not designed ome for use in mines, though 
it is certified in respect of Group II gases (petroleum 
and acetone). Since the normal supply pressure in 
collieries is 125 volts, it was to include a 
step-up transformer in the fitting to increase the 
voltage to 250. Permission to make this addition was 
obtained from the Ministry of Fuel and Power, since 
it does not comply with the existing Regulations for 
Lighting in Mines. 

e effect of this conversion, we understand, has 
been to increase the’ average illumination without 
greatly altering the peak The distribution has 
also much improved, especially on the road 
between: the tubs. The illumination immediately 
under the ~~ on a horizontal plane level with 
the top of the tubs is about 18 ft.-candles, but falls to 
2 ft.-candles midway between the fittings. Further 
angpevegees has been obtained by whitewashing the 
walls. Though the illumination on the horizontal 
plane is practically unaffected by this treatment, 
that on the vertical plane is considerably increased ; 
and the result is to give that appearance of greater 
spaciousness, which is of psychological importance in 
confined spaces, such as coal mines. The advantages 
claimed for fluorescent ligh ing in mines are that it 
gives a daylight effect, that the illumination is well 
distributed, and that the glare from the light source is 
less, so that visibility along the road is improved. 
Moreover, with similar fittings, a greater level of 
illumination can be obtained for the same’ power con- 
sumption, while the lamps are not sensitive to voltage 
ion, long life, and require little main- 
tenance. It may be mentioned here that the applica- 
tion of fluorescent lamps to mining conditions is being 





made the subject of further experiments. 
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AUTOMATIC MILLING-CUTTER GRINDING. MACHINE. 


MESSRS. ALFRED HERBERT LIMITED, COVENTRY. 











AUTOMATIC FACE-CUTTER 
GRINDING MACHINE. 





THe machine illustrated in Figs. 1 and 2, above is 
the Edgwick automatic face-cutter grinding machine 
made for and distributed by Messrs. Alfred Herbert 
Limited, Coventry. The face cutters concerned, it 
will be evident, are those for milling machines, in which 
the tendency in modern practice is to use carbide- 
tipped face mills. The design is, therefore, based on 
the requirements of such cutters, but, at the same time, 
the machine is equally efficient for dealing with high- 
speed steel cutters. It is not claimed that either type 
of cutter cannot be sharpened in other ways, but that 
the introduction of an automatic machine greatly 
speeds up the grinding operation, while the operator is 
relieved of the responsibility for the accurate and 
fine feeding of the wheel into the cut upon which the 
successful grinding of a carbide-tipped tool depends. 
The ordinary high-speed steel cutter requires grinding 
at weekly intervals in normal use, but the carbide- 
tipped cutter may need this operation daily. This 
frequency of sharpening is accounted for by the fact 
that the carbide-tipped cutter will produce work five 
or six times as fast as the high-speed steel cutter. 
At such a rate of production it is obvious that the 
cutter-grinding department is greatly strengthened by 
being equipped with some machine which can be oper- 
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various types of cup wheel used. The wheels are 
mounted on adaptors and are readily changed when 
necessary, this operation not affecting their truth of 
running. The reciprocating table on which the wheel 
head is carried is operated by the main motor in the 
base, transmission being through a crank and link 
motion. Adjustment for the ition of the column 
on the table and for the length of travel is provided 
by the handwheels seen on the left in Fig. 1. The 
length of travel is variable between 3 in. and 6 in., 
and two rates of reciprocating speed are provided. The 
work-head is provided with two movements and one 
adjustment. The movements are the in-feed by sliding 
the saddle towards the wheel-head, and the indexing 
movement to bring the successive teeth into position. 
The adjustment is a rotational movement round a 
vertical axis to suit the angular disposition of the 
various types of cutter to be dealt with. This adjust- 
ment is made by a handwheel at the base of the work- 
head, the base being graduated in degrees. 

The cutter being sharpened is carried on a spigot 
of a spindle mounted in precision bearings in the 
work-head. The head has both hand and automatic 
in-feed. The latter is obtained by progressive-pitch 
pawls working on a ratchet wheel of large diameter, 
the sequence of the feed and its cessation being deter- 
mined by a cam, The in-feed is adjustable between 
0-0002 in. and 0-006 in. per revolution of the cutter 





ated’ by semi-skilled labour if the milling h 
themselves are to be kept working under the miost 
economical conditions. Moreover, since the time 
required to sharpen a carbide-tipped cutter is much 
longer than that for a high-speed steel cutter, a grind- 
ing machine which does not necessitate elaborate 
setting of the work, and, in consequence, involves less 
idle time in the grinding operation, is a definite 
advantage. 

The machine shown in Figs. 1 and 2 will take cutters 
from 4 in. to 16 in. in diameter, provided the number 
of teeth is not less than four. It consists of a rigid 
base housing the main motor drive and the coolant 
tank; an adjustable work-head attached to a saddle 
on the base; and a grinding-wheel head carried on a 
column which can be clamped in any position on a 
reciprocating table sliding on the base. In addition 
to the longitudinal adjustment of the wheel-head along 
the table, the grinding-wheel spindle can be adjusted 
vertically on the column, transversely, and at an angle 
to the horizontal plane. The means of effecting the 
vertical adjustment will be clear from Fig. 1, and 
those for the transverse and angular adjustments from 
the feed-control side of the machine shown in Fig. 2. 
The spindle-is driven, through a tensioned endless \ 
by a'small motor mounted on its housing. Twos 
are obtained by the use ofstepped pulleys. The spindle 
is mounted in precision ball bearings. The four adjust- 
ments provided permit the rapid positioning of the 





irrespective of the diameter of the cutter. The in-feed 
is ¢am-controlled in such a manner that it automatically 
diminishes at the end of the cycle until the final cut 


round the cutter at which point the feed per revolution | d 


falls to the minimum given above. This provision, it 
is claimed, gives.the best possible condition for forming 
a wholly satisfactory cutting edge. The in-feed of the 
work-head is controlled by the small knurled knob 
seen on the left of the central handwheel, on the base, 
in Fig. 2. A slot cut in the boss carrying this knob 
leaves exposed a graduated portion of the knob spindle, 
which graduations represent the rate of feed of the 
cutter towards the grinding: wheel for each cutter 
revolution. The central handwheel carries a graduated 
dise and may be locked in any position. The gradua- 
tions when read from a fixed pointer give the distance 
that the work head feeds in before the feed mechanism 
trips into the neutral position. The handwheel on the 
right in Fig. 2 is for the hand feed, 

The indexing of the work is effected by the use of a 
spring-loaded finger which makes contact with the 
tooth being ground. The direction of grinding is 
from the cutting edge to the rear of the tooth and the 
pressure of the grinding wheel tends to lift the cutter 
off the index finger, a tendency which is corrected: by 


peeds | the continual drag of a friction slipping device ensuring 


the maintenance of an adequate pressure on the finger, 
causing the latter to actuate the electric controls which 
index the cutter automatically. The direction of the 
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grinding action from the cutting edge backwards is 
determined by the fact that in the reverse direction 
there is a tendency to tear out small particles of 
carbide, so leaving the edge ragged. With the direction 
indicated a better finish to the edge is obtained. It is 
common practice in grinding carbide tools to grind the 
carbide tip with less relief than the steel backing. 
The procedure to be followed in cutter grinding is 
first to grind away the steel behind each tip, then to 
rough-relieve the carbide to the smaller angle referred 
to above, and, finally, to finish-relieve the carbide tips 
to form the actual cutting edge. The wheels used on 
the machine here described are Alundum 3860 1.8 BE 
for steel grinding, Crystolon 3980 H.7 for carbide 
roughing, and a diamond-impregnated wheel for ear- 
bide finishing. The alterations in the relief angles from 
roughing to finishing involve different settings of the 
swivel wheel-head as well as changes of wheel, but the 
necessary changes can be carried out easily and rapidly. 
The whole of the preliminary grinding operations can 
be carried out on the machine itself, but where large 
quantities are involved it would probably save time to 
carry out this preliminary work on universal cylin- 
drical and rotary surface grinders. This course, we 
understand, is that practised by Messrs. Alfred Herbert. 

All grinding operations on carbide cutters should be 
carried out when using a large volume of coolant 
directed on the actual point of contact between the 
work and the grinding wheel. An electrically-driven 
pump in the base of the machine provides this adequate 
supply and the tray on top of the base is exceptionally 
eep to cope with it; splashing is countered by the 
large guards seen in Fig. 2. Fine feeds must always 
be used in grinding carbide tips. Coarser feeds may be 
employed for the steel portions of the cutter, provided 
the blades are not heated thereby to an extent that 
might result in cracked tips through the differential 
expansion between tip and shank. The sharpening of 
high-speed steel cutters on the machine follows con- 
ventional practice and, as with carbide-tipped cutters, 
is operated on an automatic cycle after each angle is 
set. 





SELECTED STATIONS AND THE GRID TARIFF.—In reply 
te a question in the House of Commons, on Wednesday, 
May 15, the Minister of Fuel and Power (the Rt. Hon. 
E. Shinwell, M.P.) said that of the 34,439 million kilo- 
watt-hours sold by the Central Electricity Board in 
1944, 1,784 million kilowatt- hours were taken by owners 
of selected stations at the grid tariff. Eighteen selected 
stations purchased from the Board at grid tariffs, 90 
at prices agreed under Section 7 (4) of the Electricity 
(Supply) Act, 1926, and none on the basis of costs of 
production. No disagreements on the cost of indepen- 
dent operation had been referred to the Electricity 
Commissioners during the year. 
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LABOUR NOTES. 


ADDRESSING the annual conference of the Confedera- 
tion of Shipbuilding and Engineering Unions at 
Bournemouth last week, Sir Mark Hodgson, general 
secretary of the Boilermakers’ and Iron and Steel 
Shipbuilders’ Society, said he felt that the 40-hour 
week would have to be fought for. The members of 
the Confederation were, he claimed, strong supporters 
of the Labour Government, but he was not sure that 
they were getting from it, in return, the consideration 
they were entitled to expect on the question of working 
Lie ser gona tions by certain Ministers on both 

ours and wages were not very helpful, one such 
statement of that character that it was 
undesirable to advance 


mad. The Confederation did not accept that, and i 
was no secret that their attitude did not the 
T.U.C. General Council, Experience showed, Sir Mark’ 
claimed, that the reduction of the working 

not necessarily mean lessened production. He 
politicians to leave hours as well as wages to i 


| 


expressed the opinion that the time was opportune for 
official recognition of a joint shop stewards’ movement 
within the framework of the Confederation and instruct- 
ing the joint council to prepare proposals. 


In the annual report of the. Weavers’ Amalgamation, 
Mr. Andrew Naesmith, the general secretary, says that 
higher wages and shorter hours are what Lancashire’s 
100,000 weavers want as their share of the, post-war 
cotton industry. “‘ We, as operatives,” he goes on to 
say, “cannot afford to think in terms of the past. 
Ours, at any rate, must be the forward-looking view 
in order that a higher standard of life is assured for 
those we represent, and, at the same time, by the 
use of new methods and technical processes, make a 
solid contribution in production per man-hour in the 
interests of national economy.” 


** In spite of ourselves,” Mr. Naesmith adds, “changes 
are imminent, It is desirable that we should not 
impede progressive mechanisation or the harnessing of 
scientific development to methods of production. We 
have an enormous leeway to make up. Already, the 
great mass of our membership think in terms of a 
reduced working week. It is the objective. of the 
Trades Union Congress to see established a 40-hour 
working week. This can only come,” in his opinion, 
“ if there is an increase in productive capacity.” 


Mr. Beard, the general secretary of the United 
Patternmakers’ Association, discusses in the latest 
official Trade Report of the organisation, the recent 
agreement on the wages of engineers. ‘“‘ The result,” 
he says, “was only reached after many hours of 
discussion ; indeed, at one time, it seemed as if agree- 
ment would not be possible, and that we would, as 
usual, have to proceed to the National Arbitration 
Tribunal for a decision. The original offer was much 
lower, and was qualified with a stabilising claim for 
two years. This was strongly resisted by the unions, 
largely on account of the smallness of the offer made. 
Eventually, the restrictive claim was withdrawn and 
the offer increased.” 


According to Mr. Beard, “the statement of the 
employers .". . left:no doubt as to their view on 
the application by the unions. The cost to the industry 
in £ 8. d. was given as 105,300,0001. a year. The 
danger of inflation which would inevitably result in 
the lowering of real'wages-. . . was clearly put. 
In the employers’ view, advances given to a large 
industry like ineering, only resulted in other non- 
exporting industries following suit with a resultant 
increase in the price of every commodity required by 
the whole of the people of the country, so that the net 
result was status quo. In addition, increased wages in 
an exporting industry like engineering simply meant 


. | working hours are from 8.45 a.m. to 5.30 ., 
Pride oP acl 





that the price of goods would become so high as to 
prevent our) access to ign markets, for while it 
was true that goods could be sold at high prices for a 
year or so, due to world shortage, eventually we would 
find great difficulty in procuring foreign markets 
should our costs become unduly high.” 


“* Let me state at once,” Mr. Beard adds, “‘ that the 
case for the employers was well reasoned and splendidl 
put by Sir Alexander Ramsay, but I personally fi 
it to be strongly reminiscent of 1922, when we were 
told that the only way to save the industry was to 
enforce reductions in wages to lower costs to enable 


us to compete in foreign markets. We haye bitter | ‘ 


recollections of the failure of that policy.” 


On May 6, Messrs. Delco-Remy and Hyatt, Limited, 
introduced the five-day week at both their sales and 
administrative departments in Grosvenor-road and 
their works in London and Dunstable. The\ynew 
to ys, and the establishments are not 
Saturdays for the transaction of business, 


“| the reduction in working hours, it is hoped to 


cgtnas thes there wil S> yedinstion in the dikinies 
of the employees for the shorter working week. ° 


The official cost-of-living index figure 1 
was 104 points above the level of July, 1914, end 
with 103 points a month earlier. The rise 
by an increase i 
rents res é 
districts. For food alone, the index figure remained 
unchanged at 69 points above the level of July, 1914. 


At a conference of the Railway Clerks’ Association, 
in Hastings, last week, the delegates voted unanimously 
in favour of the Government’s intention to nationalise 
the industry, but asked that joint consultation should 
take place in soa or rene of legislation. Another 
resolution that allemployees concerned 
should be the fullest representation in the control 
and o tion of industries to be nationalised. 


The executive council of the National Union of 
General and Municipal Workers was instructed at a 
conference of the organisation, at Colwyn Bay, last 
week, to review, next year, the present rates of strike, 
lock-out, and victimisation pay. A new charter for 
gas workers was unanimously approved when the 


executive was told to secure, as early as possible, a | ; 


five-day, 40-hour week, a minimum wage, “ itee- 
ing fair standards of living to the average family,” 
14 days’ annual holiday with pay, with a guaranteed 
seven days’ holiday with pay to be granted as an 
interim measure. 


Replying to a question in the House of Commons, 
the Minister of Labour and National Service said that 
about May 4, some 20,000 undertakings in engineering 
and motor-repairing shops and garage industries 
ceased to be scheduled under the Essential Work 
Order. About May 15, some 30,000 undertakings in a 
wide range of undertakings ceased to be scheduled, 
together with 10,000 undertakings scheduled 
“special cases.” It was estimated, Mr. Isaacs added, 
that about 5,250,000 employees, once covered by the 
Order, had now been withdrawn from its scope. Notice 
had been given to 27 other industries that they would 
be withdrawn from the Order on various dates up to 
early August. Preliminary warning had also been given 
to the cotton-spinning, railway, shipbuilding and 
repairing, and trawler-fishing industries that they 
would be withdrawn as opportunity offered. 


Mr. Herbert Morrison stated, in reply to a Commons’ 
question last week, that the Digest of Statistics showed 
an encouraging increase in production in a number of 
important industries. Brick production, for example, 
had increased 80 per cent. since January ; the number 
of permanent houses building in Great Britain rose 
from less than 25,000 on January 1 to 66,000 on April 1 ; 
and exports in April were at the rate of 60 per cent. 
above the December figures. ’ 


All manual workers in the electricity supply industry 
are to have an extra week’s holiday with pay each year. 
A voluntary agreement between the employers and 
emp will now give the workers two weeks’ 
holiday: as well as six Bank Holidays. The new 
agreement has been ed by the National Joint 
Industrial Council, and will operate as from Monday, 
April 1, 1946, 


——=— 


THE POST OFFICE RESEARCH 
STATION, DOLLIS HILL. 


Tue Post Office Engineering Department began j9, 
search on problems in connection with telecommunic. 
tions as long ago as 1904, Laboratories for that p 
were established in the City of London, but were m 
to Dollis Hill, in the north-west suburbs 


perties of 

- Many of these invegti. 

on, the secret list, but mention may b, 

i which we recently had ap 

gecting. These nga _ Voice. 

d system, which is now jp 

er the main trunk telephone 

routes in Great Britain, such as that between London 


The voice ies used are 600 
ope over 2,1 15 long-distance circuits. 


Man should, however, provide a solution of this pro- 
blem. This enables three s of amplification to be 
included in the cable, while provision of two s 

valves in each stage, which can be switched in from 
the shore, ensures continuity of working. Without 
the amplifier the cable will transmit frequencies up to 
228 kilocycles per second ; on the other hand, when the 
amplifier is included, the frequency band, which can 
be transmitted without excessive overall loss, is 


. Special arrangemen’ 
made for vA the valve batteries from the shore. 
Experiments are. still being conducted to design a 
repeater suitable for use in very deep water. 

As is well known, speech results from air vibrations 
at frequencies which correspond roughly to the 7}- 
octave of pitch on a piano; and it used to be 
su it) was necessary to transmit the bulk 
of these vibrations to ensure intelligible speech. It 
was found, however, that the rate at which these 
vibrations are controlled by the mouth is compara- 


as | tively slow. It was suggested therefore that it might 


be possible to synthesise speech, either by the manual 
operation of keys or from simple signals transmitted 
over a line... The “ Vocoder’’ system of transmission is 
Gnisere of sensntebes-maeecaleen, $9, Aepieunans this 
suggestion, In it, speech is lysed at one terminal 
ede ee ee 
simple telegraph-like signals to be sent over i 

These control the reconstruction of the speech at the 
distant end. Actually, eleven signals are transmitted, 
ten of which define the energy content in the same 


number Ch petomenined frequency bands, while the 
eleventh the instantaneous basic pitch of the 
speech. The total band necessary for the 
transmission of all the si is about 400 cycles per 
second, com with 3,000 cycles second for 
normal transmission. It is possible therefore to 
use a cable, which will only transmit one conversation 
in the ordinary way, for five or six ‘“‘ Voooder ”’ conver- 
sations. It has, therefore,.it is claimed, great possi- 
bilities for long submarine cables, which are very 
expensive and at present are of limited capacity. 
Cable economy is also achieved by the use of the 
co-axial cable, which was introduced on the London and 
Birmingham circuit before the war and is now being 
extended over the country to form the main trunk 
network. In this system, one pair of co-axial tubes, 
0-375 in. in external diameter, can carry up to 660, 
simultaneous conversations, whereas the i 
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for each conversation. In the co-axial cable, the speech 
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els are spaced 4 kilocycles per sccond apart and 
oem fly loaded cable fill.a frequeney band of about 
3 megacycles per second. Each conversation requires 
, small radio transmitter and receiver tuned to a 
specific wavelength and repeaters are. inserted 
ile intervals to amplify the signals. There is no inter- 
ference between the signals. 

A major problem to which considerable attention has 
heen given at the Research Station during the war is 
the combating of the fading which occurs owing to the 
variations Of the ionosphere. The effect of these 
variations is that the received waves, which in long- 
distance communication are reflected from the iono- 
sphere, are continually ing, both in st h and 
vertical direction, so that special precautions are 
taken a multiplicity of mutually interfering signals is 
often received. To overcome this difficulty, a machine 
capable of simulating in the laboratory the many forms 
of fading actually experienced has been devised, so 
that it is possible to test transmission systems under 
conditions which occur in practice. This machine, we 
understand, has already proved extremely valuable and 
improved radio systems are being a by its aid. 

At the request of the War Office, the Post Office, in 
1940, undertook the responsibility for developing and 
producing equipment for the direct recording 


to train crews in armoured fighting vehicles and aircraft 
to make the best use of the interec ication and 
radio telephone equipment. It is now being used to 
train Post Office operators to speak effettively. At the 
request of the ical Research Council, the Post Office 
Research Station has also recently undertaken certain 
fundamental electro-acoustic measurements and the 
construction of experimental equipment to determine 
by tests the characteristics of a hearing aid which would 
be of service to the majority of deaf people. By the 
construction of a model in which use is made of the 
miniature components developed for war purposes it 
has been demonstrated that a hearing aid with these 
characteristics can be manufactured at a reasonable 
cost. The present staff of the Research Station num- 
bers 750, and the Controller of Research is Dr. W: G. 
Radley. 








MERCHANT SHIPBUILDING IN 
CANADA.* 
By Joun Rosson, B.Sc. 


(Concluded from page 487.) 


As only a negligible percentage of the men employed 
had had any vious shipyard experience, and very 
many of them had had no Louetiial caipastenes: safety 
was a critical problem. Men who knew nothing 
of common shipyard hazards were engaged at a rate 
which made real safety education impossible. Even 
after the programme was well advanced and yards 
were approaching ey strength, some had no qualified 
safety directors, first-aid dempartments were under- 
manned, and facilities inadequate. It was not until 
the spring or summer of 1943 that well-organised 
safety programmes were in effect in all the yards. 
With the exception of the small ones employing only 
a few hundred men, each yard has a safety director, 
assisted by a staff of safety inspectors. In some yards 
this is supplemented by a safety committee drawn 
from the various departments. The larger yards em- 
ploy permanent doctors, assisted by a staff of registered 
nurses and qualified first-aid men. The first-aid 
station is supplemented by first-aid posts and stretcher 
posts throughout the yard. In some yards, the stations 
provide only first-aid, while others are practically minia- 
ture hospitals with X-ray ym and an emergency 
operating room. The use of personal safety equipment 
has not been received so well as had n hoped. 
Safety helmets, safety boots, eye-protection equip- 
ment, and gloves are made available to all the men, 
either free, on deposit, or at cost price, whichever is 
most suitable to the article. e eye-protection 
equipment has, however, been well received, and 
flash-burns have ceased to be a serious problem and 
“ foreign-body ” cases have been greatly reduced. 

Safety-boots, with steel toe-caps, are in fairly common 
use ps | have greatly minimised the results of many 
accidents. The results of efforts to get men to wear 
safety helmets has been very disappointing, in contrast 
to the United States, where their use is almost universal, 
and the frequency of head injuries has, in consequence, 
remained at a much too high level. The total results 
achieved to date, however, have been encouraging, the 
number of accidents having been almost hal ; in 
British Columbia, the shipyard rate assessed by the 
British Columbia Workmen’s Compensation Board has 
been reduced since 1943 from 5 per cent. to 3-375 per 
cent., resulting in a saving to the yards from this source 
alone of 540,000 dols. 





* Paper read before the Institution of Naval Archi- 
tecte, London, on Friday, April 12, 1946. Abridged. 


at six-, 


and | Thus, while the keel-layings, launches and deliveries 
reproduction of speech. This equipment has been used | i 


Climate has not had the effect on absenteeism 
that might have been expected, but it is a consider- 
able factor in the industry as a whole. The climate 
of British Columbia is very similar to that in the 
United Kingdom; operations there run smoothly 

t the year, and builders have a relatively 
simple problem in ing their work. On the Lakes 
in’ Quebec 


be moved at all during this period. Plans must, 
therefore, be made ahead so that as mz ships as 
possible get to sea before the freeze-up, and the maxi- 


mum number are launched immediately prior to the 
freeze-up for fitting out during the winter, to allow of 
the berths being with new keels to provide full 
employment in the yard during the same period. 


in the west go on evenly all the round, in the east 
they occur in in the months of May, August and 
November. » fact that Canada built only two main 


types of ship has lent itself to this 
in general more awkward work, such as some of 
the conversion’, has been placed in the west, where a 
few weeks’ delay in getting some component would 
not mean five months’ delay in getting a ship to sea, 
as could happen in the east. 

The delivery of the first 10,000-ton ship built in 
Canada illustrates the effect of the eastern climate. 
Canadian Vickers in Montreal, one of the original three 
contractors, were determined to deliver a ship in 1941, 
Being the first ship of the whole programme, it was 
that in which all the new problems were found, and 
on which men were “ finding their feet.”” As time went 
on, it became evident that she could not be completed 
in Montreal to get out before the river froze, but it 
looked as if it might be possible to complete her in 
Quebec, 150 miles farther down the river, where there 
would be about two weeks more time available. 
Arrangements were therefore made for her to take her 
cargo in Quebec instead of Montreal, and she was 
moved down, and the workmen with her, and local 
accommodation was found for the men. One of the 
repair yards in Quebec was enlisted to assist by sub- 
contracting some of the work, and the work went on. 
By the time the ice was imminent, the holds and 
*tween-decks were ready to receive the cargo, and the 
cargo was loaded. The life-saving appliances, crew’s 
quarters, etc., were hurriedly completed, and the 
vessel proceeded to Halifax, an ico thes port, where 
further work was done; then the vessel sailed for the 
United Kingdom, where the remainder of the work, 
by then only minor items, was completed. By the 
time ice conditions permitted Canadian Vickers to 
deliver their second ship, the Burrard Dry Dock Com- 

y, the original contractor in the west, had delivered 
our ships. 

The Canadian-built ships differed very little in con- 
struction from the corresponding British-built ships. 
The butts of the shell, tank top and decks were welded, 
and also some of the non-structural work, the amount 
ir > ap the different yards and depending principally 
upon the number of riveters available. As the speed of 
building increased, the sho: of riveters made it desir- 
able to add to the amount of welding in the structural 
portion of the ship, and advantage was taken of the 

in design when the “ Victory” ship was intro- 
duced to do this, although again the amount of welding 
varied from yard to . The floors were welded to 
the tank top and shell, and the tank margin was welded 
to the shell, as was the second-deck stringer. (The 
shelter-deck stringer was riveted to the shell in all 
ships.) The bulkheads were of welded plating with 
riveted stiffeners, and the casings and deckhouses were 
welded, including the stiffeners. 

A great deal of the cutting was done by burning, 
which was also used for manholes, holes for sidelights, 
etc., but the burning of small holes instead of drilli 
proved to be a mixed blessing, as in the finishing st 
of a ship the burners seemed sometimes to run wild, 
with the result that a number of welders had to be 
kept on board right to the last minute, and the painters 
had great difficulty in getting their work really com- 
pleted. One of the new shipyards made es va 
completely detailed and dimensioned plans of all the 
steelwork, and drilled plates for up to six ships at oné 
time ; and the work was done so accurately that no 
more than normal fairing was required at the ship, 
and by retaining separate erecting crews on each of 
their six berths a spirit of competition was introduced 
to reduce the keel-to-launch time. 
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and the engine-room floor was laid out full size., Almost 
all the pipework for the machinery ‘spate was pre- 
fabricated, and the advantage of this showed in the 


fitting-out stages, when the pipework was always done 
on time. Despite the shortage of skilled pipe-fitters, 
this work was never a bottle-neck. Many of the ship- 
yards used manufactured bends in their pipework, so 
that the amount of actual pipe-bending was relatively 
small, with a corresponding reduction in the numbers 
of skilled pipe-fitters n While this was a 
distinct help from the labour point of view, it was 
not always necessarily the best way technically, as it 
involved a much greater number of joints. This 
system was also followed by many of the sub-contrac- 
tors, notably in connection with the refrigerati 
uachinery installation, where the British system wo 
probably have been better, but the method at least 
served its purpose in allowing of all the ships to be 
a at on time. t 
ing system in the ships differed from that 
in the Beitieh eae ships, not in design, but in the 
size of the radiators, while the change-over from hot 
water heating to steam ponting before the first, ships 
were finished proved a practical step. The joiner and 
enapenear work presented no difficulties, as the yards 
without the necessary shops sublet the joiner work to 
furniture-makers, and the work in the ship was a matter 
of erecting and fitting only. The beds were all of 
standard American size, 6 ft. 6 in. long inane 
;, The 


and | which entailed a little “ jockeying ” of bulkheads. 


crew's and petty officers’ and junior officers’ beds were 
2 ft. 6 in. wide inside, while the senior officers’ were 
3 ft. and the master’s 3 ft. 6in. It was always assumed 
that the wider berth was a coveted possession, but it 
was soon learned that there were two distinct. opinions 
among seamen on the subject, one favouring the wide 
bed as giving more room, while the other favoured 
the narrow bed as affording a better grip should the 
vessel roll. 

The rigging departments also appeared to be trouble- 
free, and the only notable differences from British 
practice were that sockets were used instead of thimbles 
and splicing on the shrouds, and clips were used with 
thimbles in lieu of splicing on most of the other wires, 
although this latter practice did not obtain in all the 
yards. The painters, as in most British yards, were 
never finished on any ship. Spraying instead of brush- 
ing was the method adopted in most yards, and it 
certainly saved time and labour, although it was 
observed in some cases that the paint had been so 
thinned to allow it to spray easily that it had hardly 
any body left and wiped off very easily. Judging by 
some of the results, the overall effectiveness of sprayed 
paint on rails and stanchions is open to question. 





NEw ELECTRICAL APPLIANCES Factory.—It is an- 
nounced that Messrs. Tubes Investments, Limited, 3, 
Grosvenor-square, London, W.1, have acquired the war- 
time aircraft factory at Blythe Bridge, Staffordshire, 
and within the next few months will be using it for the 
production of electric cookers, wash boilers, storage 
water heaters and immersion heaters. A range of 
new domestic appliances is also being developed 
for manufacture later. The re-equipment of Simplex- 
Creda works at Oldbury, Birmingham, is now nearing 
completion, and the business of Messrs. A. P. Lundberg 
and Sons, Limited, London, manufacturers of electrical 
accessories and switchgear, has been acquired. 





MULTIPLE DRILLING-MACHINE SPINDLES.—A  leafiet 
issued by Messrs. E. H. Jones (Machine Tools), Limited, 
Edgware-road, The Hyde, London, N.W.9, describes a 
range of “ Essex” multiple drilling-machine spindles. 
The spindles consist of an upper part fitted with a 
driving pinion and a lower part held in a position-adjust- 
ing bracket and having a collet for the drill. Both parts 
are fitted with Boley type universal joints and a tele- 
scopic shaft connects them. The maximum working 
angle at which the telescopic shaft can be set is 45 deg. 
The brochure gives complete dimensions for the whole 
range, as well as a chart enabling selections to be made for 
both 10-spindle and 13-spindle machines of either the 
light or heavy type. 





THE GENERATION OF ELEcTRICITY.—The official 
returns rendered to the Electricity Commissioners show 
that 3,058 million kilowatt-hours were generated by 
authorised electricity undertakings in Great Britain 
during April, 1946, compared with 2,926 million kilowatt- 
hours during the corresponding month of 1945, an 
increase of 132 million kilowatt-hours, or 4-5 per cent. 
During the first four months of 1946, the total electricity 
generated amounted to 14,482 million kilowatt-hours, 
compared with 13,782 million kilowatt-hours during the 
corresponding period of 1945, an increase of 700 million 
kilowatt-hours, or 5-1 percent. The total kilowatt-hours 
sent out during April, 1946, was 2,882 million kilo- 





At this yard the back and top of the boilers were 
““mocked-up ” and the space between the tank top 


watt-hours and during the first four months of 1946, 
13,679 million kilowatt-hours. 
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THE TINNING OF CAST IRON,* 
By R. A. Cresswenn, M.Se. 


Cast iron is tinned either to give it a non-toxic cor- 
rosion-resistant coating, typically for food- i 
equipment, or to facilitate the adhesion of a white-metal 
layer, as in bearings. It is well known that cast iron 
cannot be tinned satisfactorily by the methods com- 
monly used for tinning steel or copper. This is because : 
(a) iron castings have a hard skin, containing a high 
percen of silicon, graphite, etc., which must 
removed before ‘satisfactory tinning can be effected; 
(6) about 10 per cent. of the clean surface area of cast 
iron is graphite, to which tin does not adhere; (e) 
ree acids readily attack the iron, leaving a black 
film of graphite sludge which is difficult to remove 
and which prevents effective tinning; (@) owing to 
the high ratio of weight (heat capacity) to surface area 
of most iron casti », the tin coating solidifies slowly, 
with the result that there is ample o ity for 
dewetting (retraction of the tin into dro ) to occur. 
In view of the difficulty of tinning cast iron directly, 
it is usual first to deposit electrolytically a coating of 
pure iron (or occasionally copper, which can afterwards 
be tinned more readily. The object of the present 
research was.to evolve methods for hot-tinning cast iron 
directly, i.e., without the ication of an inter- 
mediate metal coating. The influence of modifications 
in the successive stages of cleaning, pickling, fluxing, 
and tinning was first studied, but it was found later 
that better tinning was obtained by departing from 
the above sequence and preparing the vast iron for 
tinning by treatment in fused salts. 

The literature on tinning cast iron is scanty and deals 
mainly with experience in_industry. Most castings 
intended for tinning fall within the limits of composi- 
tion shown in Table I, herewith, though, over a con- 
siderable range the composition of the iron is not 


TaBLe I. 





Element. dearer cena te 
Per cent. 
Total carbon vs rq ve yu 3-2 -3-5 
Silicon de st — 3 ot te ee 
ee $e ex al otf 0-5 -0- 
ie ee oo Eee oleh 0-05-0-12 
I i es ie cel 0-6- 1-3 





soa Mechanical cleaning of some kind is essen- 
tial and may be performed by dry machining, or by 
sand- or shot-blasting ; or the castings may be tumbled 
in a dry mill with star shot for about 12 hours, or for 
about 24 hours with a mixture of sand and water. 
Graphite may be removed from the surface of the iron 
by a short decarburising treatment, in which the iron 
is heated at 850-950 deg. C. in oxides of iron and 
manganese from 1 to 8 hours. This process is used 
mainly for heavy castings. Pickling is usually done 
in hot 5 to 10 per cent. (by weight) sulphuric acid, or 
in cold 15 to 100 per cent. (by volume) hydrochloric 
acid, or in 1 to 5 per cent. (by volume) hydrofluoric acid. 
A mixture of sulphuric and hydrofluoric acid (each 
5 per cent. by volume) is sometimes used. 

The next step is often to cover the surface with a 
thin coating of a metal which is more readily tinned 
than cast iron. This is generally done by electro- 
deposition of iron, after which the article must be 
tinned as soon as possible, as the electrolytic iron 
rusts quickly. Alternatively, a copper coating may 
be applied to the cast iron by chemical displacement 
or electrodeposition ; but copper has the disadvantage 
of dissolving quickly in the tin bath, and contaminates 
the tin, giving a spangled or a gritty coating. Electro- 
plating with nickel is mentioned by Cymboliste.t 
Immediately before tinning, the article is dipped in an 
aqueous flux containing zinc chloride, with or without 
addition of ammonium chloride. Either one or two 
tin pots may be used. The first pot is usually kept 
at 270 to 300 deg. C. and covered with zinc chloride or 
zinc-ammonium-chloride flux. The second pot is 
kept at between 240 and 260 deg. C. and the surface 
is covered with tallow or palm oil. Cast-iron articles 
are usually of somewhat thick section and therefore 
retain their heat for a considerable time after removal 
from the tin pot. If they are cooled in air, excessive 
draining is likely to occur and oxidation may produce 
a yellow stain. It is usual to shake off the surplus tin 
and to quench in oil. Paraffin oil (kerosene) is suitable, 
provided that it is in sufficient bulk to avoid overheating 
and risk of fire ; it is often floated as a layer on water. 
Sawdust is generally used for drying and cleaning. 

Initial experiments were carried out with flat slabs 
of grey iron (4 in. by 2 in. by } in.) of known composition, 


* Contribution from the Tin Research Institute, 
Greenford, Middlesex, presented at the annual general 
meeting of the Iron and Steel Institute, held in London 
on May 1 and 2, 1946. Abridged. 

t Fonte, No. 18, page 680 (1935). 








THE TINNING 


Fie. 1, As Cast. STANDARD TINNING PROCEDURE. 
x1. 


Fie. 3. ANNEALED. TINNED By STANDARD 
PRoceDURE. x l. 


pared by the British Cast Iron Research Association. 
Fe cieclins wave etek aa aa to contin ee ok 
con contents (1-7 per cent. and 2-7 per cent.) and two 
earbon contents (3 per cent. and 3-5 per cent.), - 
phorus being constant at 1 per cent. Two different 
distributions of graphite were provided, fine and coarse. 
Half the imens were fully annealed, the remainder 
being left in the as-cast condition. 

To serve as a standard for comparison and in order 
to examine the influence of composition and grain-size 
on tinning quality, a set of dete ee treated by the 
following sequence, which is afterwards referred to as 
the “‘standard procedure.” (1) Machine (dry). (2) 

in trichlorethylene vapour. (3) Pickle for 
20 seconds in 10 per cent. by weight of sulphurie acid 
at 85 deg. C. (inhibited with 0-5 me of stannine 
per litre). (4) Wash in water. (5) Dip in aqueous zinc- 
chloride solution (25 per cent. of zine chloride). 
(6) Immerse for two to three minutes in first tin pot 
at 300 deg. C., under zine-chloride cover. (7) Transfer 
to tin bath, covered with palm oil, at 250 
deg. C. (8) Drain and cool in air. Although none of 
the slabs showed any uncoated patches, dewetting was 
observed to a considerable extent on all the specimens, 
being greatest in the irons with high silicon and high 
carbon contents. Fig. 1, herewith, shows an as-cast 
slab tinned by the standard procedure after hot sul- 
phuric-acid pickling. By prolonging the pickling, 
dewetting was accentuated. The grain size of the 
graphite had no effect on the appearance of the tin 
coat ‘ 

The effect of modifying the preparation for tinning 
was examined by treating the iron by one or more of 
the following processes: (a) shot-blasting; (b) sand- 
blasting ; (c) decarburising ; (d) anodic and cathodic 
treatments in sodium metasilicate solution ; (e) mini- 
mum pickling in cold hydrofluoric, sulphuric, or hydro- 
chloric acid or their mixtures. 1 of these 
aim at reducing or eliminating the production of 
graphitic mud, by minimising the amount of acid 


pickling required. The results of these tests may be 
summarised as follows. Machining, grinding, and shot- 
or sand-blasting give te mechanical preparation 


of the surface before pickling. Sand- or shot-blasti 
is satisfactory for removing scale after operations su 

as annealing or decarburising. Sand-blasting is inferior 
to the other mechanical cleaning methods, except when 
followed by hydrofluoric-acid pickling ; this suggests 
that silica is in the surface after sand-blasting. 
Decarburising is beneficial provided the scale uced 
thereby is adequately removed before tinning, pre- 
ferably by shot-blasting. Short-time anodic or cathodic 
treatment in cold 10 per cent. sodi tasilicat 

solution, after trichlorethylene degreasing and before 
light pickling, has a slightly beneficial effect. Coatings 
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Fie. 4. As Cast. Trovnep a¥rer TREATMENT IX 
Fusep CHLoRIpEs. x 1. 


produced after such treatments exhibit dewetting, but 
have a smooth bright ‘‘under-layer’’ consisting of 
iron-tin com with some entangled tin. 

Before pickling, cast iron should be cleaned mechani- 
cally ; pickling then has greater importance as an 
etching operation than as a means of removing rust. 
The risk of over-pickling is minimised by pickling in 
cold acid. The best results were obtained with a cold 
mixture containing 5 per cent. by volume of hydro- 
fluoric acid and 5 per cont. by volume of =. acid 
(see Fig. 2, on this ), or picking rst in 10 per 
cent. sulphuric acid at 85 an C., followed by cold 
10 per cent. hydrofluoric acid. Pickling solutions 
listed in decreasing order of merit (2 minutes immersion) 
are: (a) a cold mixture containing 5 per cent. by 
volume of sulphuric acid and 5 per cent. by volume 
of hydrofluoric acid ; (6) cold 10 per cent. by volume 
hydrofluoric acid; (c) cold 50 per cent. by volume 
hydrochloric acid; (d) cold 10 per cent. by weight 
sulphuric acid (inhibited with 0-5 gramme per litre 
of Stannine) ; (e) 10 per cent. by weight sulphuric acid 
at 85 deg. C. (inhibited with 0-5 gramme per litre of 
Stannine). 

As a result of the foregoing experiments and other 
tinning tests, the oe yee Fag cane were reached. 
The high-silicon, high-car irons, when tinned by 
the standard ure, gave coatings which were 
inferior to those obtained on other irons. With 
improved tinning lure, the differences were not 
so marked, but it is deemed advisable not to exceed 
the limits of 3-5 per cent. of carbon and ae per cent. 
of silicon. A high phosphorus content (say, r cent.) 
ai to be oetoaielbie Annealed cast was 
found to have a tinning quality markedly inferior to 
the as-cast material. Fig. 3, above, shows the tin coating 
obtained on a high-silicon (2-7 per cent.), high-carbon 
(3-5 per cent.) annealed iron after tinning by standard 

(compared with Fig. 1, as-cast). The effect 
on tinni 


procedure 

of chemical composition ror gr wd was much 
more noticeable with the annealed than with the 
as-cast irons, but the difference can be lessened by an 
improved technique of ration, such as by de- 
pre si followed by shot-blasting and light pickling. 
No appreciable influence on tinning quality due to the 
grain-size of the graphite was observed in the range 
examined. The t that the annealed irons, the 
high-silicon irons, and high-carbon irons (which are all 
of inferior tinning quality) contain more graphite 
supports the hypothesis that the amount of graphite 
in the iron has a determining influence on tinning 
quality. 

A microscopical investigation of the cast-iron > re 
mens at successive stages of tinning was undertaken. 
The specimens, approximately 1 in. by 1} in. by 3 in., 
were ground, degreased, and subjected to the various 
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PickLED 10 Minutes 1s 10 PER 
Cent. H,SO,. x 500. 


methods of preparation before tinning. To preserve 
the pre surfaces during sectioning and polishing, 
they were plated with approximately 4 in. of copper. 
The specimens were mounted in Bakelite and sectioned 
transversely, to show the boundary between the iron 
and copper. The ground surface of untinned cast iron, 
examined in this way, was sharply defined and showed 
no evidence that graphite is smeared over the surface 
during grinding. A series of slabs was d 
immersed for various times in 10 per cent. by weight of 
sulphuric acid at 85 deg. C. (inhibited with 0-5 gramme 
per litre of Stannine), washed in water, copper-plated, 
and examined,as previously described. Plokling for 
20 seconds produced no oppor reciable change in the sur- 
face of the cast iron ; for 60 seconds gave a 
structure which showed does med had been removed 
from the flakes and deposited on the surface of the iron. 
This effect was much more marked after pickling for 
- minutes. The effect of 10 minutes _ is 
shown in . 5, on this - The specimen, w 
was unetched, showed a “om of “* plateaux,” capped 
with graphite, and deeply etched portions, which were 
relatively clean. It ap that new iron surfaces 
were being formed S penetration of acid into the 
graphite ms Beare of iron thereby becoming 
isolated and removed 

Pickling for 1 minute in cold 10 per cent, by volume 
of hydrofluoric acid gave a clean iron surface showing | afte: 
no. accumulation o phite. . After pickling for} and 
5 minutes, a aaiicinlis cama ot 0 “eens was seen 
to be spread over the iron surface. When the pickling 
time was increased to 30 minutes, there was evidence 
that the acid had penetrated the graphite flakes and 
attacked the adjacent iron, leaving some iron as 

islands.” This feature is shown very clearly in Fig. 6, 
above (pickling for 1 hour); this specimen also is 
mas Here it appears that mich of of the iron has 
been dissolved and some has been isolated from the 
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main bulk by seepage of the acid into the graphite | St 
flakes. What was probably the location of the original 
surface can be detected as irregular lines in the copper 
in the left-hand half of the field. Fluxing for 30 seconds 
in aqueous zinc chloride after lightly pickling (20 
seconds) in sulphuric acid produced no observable 
change in the surface of the cast iron. 

In order to facilitate microscopical examination of 
the tin coatings and the iron-tin interface, the specimens 
were quenched in paraffin oil immediately after tinning 
in order to preserve a thick coating of tin. With all 
the specimens examined after pic in sulphuric 
acid, considerable dewetting of the tin coating occurred 
in spite of quenching. On the surface of the iron there 
was a considerable amount of graphite. In some cases, 
tin a over the . but where a large outcrop of 

jn ene a tin coat!ng was broken. Fig. 7, 
a ere pie am oe emt aon ga 
break in the tin coating at the site of an outerop of 


graphite after pic in hot sulphuric acid for 20 
seconds. The fa on the left-hi side of the break 
partly bridges the graphite. Generally, however, the 


tin behaved in the manner illustrated on the other 
side of the break, that is, with no tendency to bridging. 
The tion of the tin and iron by accumulation of 
graphite sludge is typical of specimens ‘prepared by 
mene: acid pickling. In general, coatings produced 
ickling in hydrofluoric acid. were more continuous 
ate wed a greater tendency to bridge over graphite, 
To summarise the work done on m tions , in 
the traditional method of tinning, it may be stated | o 
that improved tin coatings can be obtained by red 
acid pickling to a soeanreates this is facilitated by ped 
mechanical cleaning, such as machining followe by 
shot-blasting, Decarburising is also advantageous if 
the scale is afterwards remoyed by shot-biasting. The 
use of hot huric acid for pickling is not recom- 
mended ; the best results are obtained by using cold 


aeite ter encheshatiens second A cold mixture of 
sulphuric and hydrofluoric acids (5 per cent. by volume 
of sulphuric acid and 5. per cent. by volume of hydro- 
fluoric acid) proved to be the best pickling — 
anatoen irons, high-carbon irons, and partic 
annealed irons are of inferior, tinning quality, but this 
is much less noticeable when improved tinning proce- 
dures are used (for example, pickling in cold mixed 
acids). The micro’ show that, as pickling 
time is increased in either hot sulphuric or cold hydro- 
fluoric acid, a stage is reached where the iron surface 
becomes contaminated with a considerable amount. of 
graphite which ap Fence angemee the graphite 
flakes. In areas w graphite covers the s 
of the iron, contact oe — tin and the iron is 
prevented and discontinuities in the tin coating result. 
The tin sometimes bridges over small areas of graphite. 
The amount of iron-tin compound at the iron-tin inter- 
face is small, even when the surface is apparently free 
from graphite. 

Lge ona is provided by micro-examination that 

acids penetrate the graphite flakes and attack the 
adjacent iron, so that blocks of metal may be partly 
isolated from the main mass. The black material 
ited on the surface of the iron, which has been 

to hitherto as graphite, may not consist of 
graphite alone, but may contain other insoluble material, 
such as silicon. As regards the mechanism by which 
the graphite reaches and is deposited upon the surface 
of the iron, it. is. suggested that, during pi , acid 
penetrates down the graphite flakes and. causes them 
to swell ; the acid also attacks the iron adjacent to the 
flakes, producing hydrogen, which extrudes the graphite. 

Treatment of cast iron in fused salts, as an alternative 
to degreasing, pickling, and fluxing in aqueous solutions, 
was investi with a view to reducing the number 
of iminary operations before tinning and also 
es far as possible the use of aqueous solutions. 
A num of fused-chloride mixtures were found to 
remove rust from iron and steel at 300 to 400 deg. C., 
among which mixtures of zinc chloride, stannous 
chloride, and sodium chloride were investigated in 
detail. The best results were obtained with the 
zine chloride-sodium chloride eutectic (17-8 per cent. 
by weight of sodium chloride, melting point 262 deg. C.), 
which was more fluid at tinning temperatures than the 
other mixtures and more rapid in its action on the iron. 
It was found that immersion of a mechanically-cleaned 
cast-iron article in the fused-chloride mixture could 
with advantage take the place of degreasing, pickling, 
and fiuxing; the coatings obtained by subsequent 
dipping in the tin bath on were brighter, more uniform, 
more corrosion-resistant and had better adhesion (see 
Fig. 4, opposite). This method is a satis- 

for compact non-porous castings, the surfaces 
of which have been eilequstely prepared by mechanical 
means, and where good corrosion resistance and moder- 
ate adhesion strength is required. The practical details 
of operation of this new tinning process are given below. 

For mechanical cleaning, machining, grinding, sand- 
or shot-blasting may be used. or grinding 
gives the bert reruts Surfaces which are required to be 

ped-off from tinning (such as the backs of bearing 
shells) are painted with a thin wash contai 25 per 
cent. e weight of ia, 50 per cent. by weight of 
wa‘er-glass, and 25 per cent. ay oem of water. It is 
desirable to preheat large articles in an oven at 200 to 
250 deg. C, before immersion in the salt bath. To avoid 
oxidation of the mechanically-cleaned surfaces during 
preheating they are painted over with a solution 
containing 25 per cent. t by weight of zinc chloride- 
sodium chloride eutectic mixture. The article is 
immersed in a molten mixture of zine chloride (82 parts 
by weight) and sodium chloride (18 parts by weight), 
kept in a welded Monel-metal container and heated 
by Monel-sheathed electric immersion heaters to 
maintain a temperature of 300 to 350 deg. C. (Cronite 
also makes a satisfactory container.) Owing to cooling, 
an envelope of solid salt forms on the iron, but this 
melts after one or two minutes, or more rapidly if 
the article has been preheated. A suitable time of 
immersion is 20 to 40 seconds after the envelope has 
melted, as detected by moving the article in and 
out of the bath. The "time should not be prolonged 
beyond that n to give a satisfactory coating ; 
over-treatment darkens the surface of the. iron and 
poor tin coatings result. 

The articles are transferred to the first tin pot directly 
from the salt bath. The tin, kept at 300 deg. C., is 
completely covered with a thin layer of the fused- 
chloride mixture, which is autom renewed 
by, carry-over from the fused-salt bath.. The duration 

immersion should be at least 3 to 5 minutes ; longer 
tiaen (up to 30 minutes) give better adhesion. 
second tin pot is kept at 240 to 260 deg. C. and the tix is 
almost completely covered with palm oil, tallow, or a 
mineral-base tinning oil. It is employed where a 
bright and corrosion-resisting tin coating is required, 
but in many cases (such as when pre-tinning 





bearing 
shells) is unnecessary. The articles may be drained 
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and cooled in air, or ee Quench- 
ing gives a thicker and more brilliant coating and is 
necessary with thick sections of iron in order to avoid 
excessive draining and yellow stain due to oxidation. 


uénching bath may consist. of a layer of paraffin | PU 


The q 

oil about 2 in. thick on top of cold water. The tinned 
article is lowered slowly through the oil layer so that 
the tin solidifies in the oil. 

A microscopical ‘examination was then undertaken. 
After suitable preparation, cast-iron specimens were 
immersed in the fused-chloride bath for different 
times, washed in water, plated with copper, and 
sectioned for polishing and microscopical examination. 
With times of immersion. up to one or two minutes, 
the surface of the iron was left clean. There was some 
evidence of removal of graphite from flakes without 
deposition on the neighbouring iron surface. After 
immersion for 5 minutes the surface showed an aceumu- 
lation of graphite, resembling that produced by over 
pickling in acid. This corresponds with the deteriora- 
tion of tinning quality and adhesion observed on extend- 
ing the time of salt-bath treatment to 5 minutes. Cast 
iron specimens, after the selected pre-treatment, were 
tinned, immediately quenched in paraffin’ oil in order 
to give as thick a tin coating as possible, and sectioned 
and prepared for microscopical examination as above. 

(To be continued.) 





NOTES ON NEW BOOKS. 


The New Foremanship. By F. J. Burns Morton. 
Second edition, revised. Chapman and Hall, 
Limited, 37, Essex-street,, London, W.C.2. [Price 
15s. net.) 

In reviewing this book on its first appearance, in 

our 157th volume, we remarked that, despite its some- 

what discursive style and a tendency towards unneces- 
sary repetition, it was a useful survey of the subject, 
containing many good suggestions and ideas: Among 
these, we commented especially on the author's insist- 

ence on the importance of incentives in industry, a 

principle which subsequent events continue to emphas- 

ise and which is further stressed, in the present edition, 
by the inclusion of a section on‘ Bonuses for Foremen.” 

Other additions are a section ‘on ‘“‘ The Status of Fore- 

men,” and appendices dealing with discussion groups 

and a “ foremen’s charter,’ the last-mentioned com- 
prising the conditions of employment of foremen at 
the Enfield Rolling Mills. These additions, the author 
states, contain data gathered in the course of investi- 
gations which he undertook, under the direction of 

Professor P. Sargant Florence, for the Faculty of 

Commerce of the University of Birmingham. They 

add materially to the value.of the book, which may be 

commended to the attention of those concerned with 
labour problems ‘in the administrative grades. 


Oxy-Acetylene Welding Repair Manual. By C. G. 
Barnpriper, M:I-Mech.E., and F. Crarx, M.B.E., 
M.Inst.W. Sixth edition. Porteous, Limited, Im- 
perial Works, Leman-street, London, E.1. [Price 
Gs. 6d. net.] 


Tus book, first published in 1938, after a fairly con- 
siderable revision, is now brought up to date. The 
publication was originally devoted entirely to repair 
work, but the information contained in it now extends 
to the welding of sheet metal and castings of a variety 
of compositions. Detailed information is given on the 
t of equipment used for various purposes, and on 
the layout of welding shops, including furnaces and 
burners for preheating. In dealing with sheet metals, 
including ordinary and stainless steels, aluminium, 
zinc, brass, copper, galyanised sheet, etc., the charac- 
teristics of each metal are given and the methods of 
welding cracks, removing dents, and the use of jigs 
and chills are fully explained, together with notes 
on the after treatment of the welds. For castings, 
similar information is given, and includes some dis- 
cussion of the causes fl tabtades, the effect of heat, 
preparation for welding, amount of preheating neces- 
sary, and its control, For fractures in cast iron, 
advice is given on the filler rods and fluxes to use, and 
the preparation of the parts to be welded, Bronze 
welding of cast iron, is described and illustrated by 
di . Low-temperature repairs are described for 
such metals as cast aluminium, cast esium alloys, 
and zinc-base die castings. In each case, the procedure 
to be adopted is described for preparation, type of 
filler rod and flux, preheating and cooling, and removal 
of flux. The reclaiming of worn or broken’ parts and 
hard surfacing are also dealt with, and the examples 
cited include gear teeth, keyways, splines and shuttles, 
valves, seats, cams, tappets, etc.” There are notes 
on estimating the costs of ‘various operations, on the 
care of équipment, and on safety in welding, with 
reference to the relevant Government tions, 
followed by 12 pages-of tables and welding 
book is a useful manual for the workshop and also for 
technica] reference purposés, and is well indexed. 
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575,093. Searchlights on Aircraft. F. S. Cotton, of 
London, S.W.1, and W. Helmore, of Cambridge Univer- 
sity. (1 Fig.) November 2, 1940.—The invention 
provides improved for a searchlight on an air- 
craft, thereby, enabling power to be increased. The 
searchlight 110 is cartied by brackets. The arc-light is 
carried by a framework within the searchlight casing, 
allowing a limited degree of universal movement of the 
searchlight. The interior of the searchlight is cooled 
by a number of air jets, directed on to the reflector, 
the parts associated with the arc-light, and on to the front 
window of the searchlight. These jets are connected 
through ducts 127 and a thermostatically-controlled 
valve 128, both with a forward-facing scoop 129 and an 
air-pump 130 driven by an electric motor supplied by 
the searchlight accumulator. The scoop 129 can be 
moved into and out of the airstream, and is connected 
by a flexible pipe with the thermostatically trolled 
valve. The heat-responsive element of the thermostat 
is in the searchlight casing. The valve is provided with 
an over-riding hand-control and a delay-action solenoid- 
operated mechanism in the arc-light circuit, which is so 








































arranged that cooling commences when the light is 
switched on and ceases after or shortly after the light is 
switched off. The delay-action mechanism is also con- 
nected with the forwardly-directed scoop. The hot air 
within the searchlight casing may be withdrawn by a 
rearward-facing scoop 140, which is connected by a 
flexible pipe 136 with an outlet opening within the 
searchlight casing. The scoop is also mounted so that it 
may be projected into or withdrawn from the airstream, 
and operates as an ejector. The searchlight has shutters 
which are controlled by a lever and link mechanism. 
The shutter control is intereonnected with the motor 
switch and searchlight switch so that, when the shutters 
are closed and the searchlight is on, the motor switch is 
closed. The shutter control is also linked with a delay- 
action electro-magnetic mechanism in citcuit with the 
arc;'so that the shutters are kept closed until a pre- 
determined current is built up in the are, when they are 
automatically opened. They are sutomatically closed 
whén the searchlight switch is opened. The electro- 
magnetic mechanism also serves to close the shutters 
should they be open when the searchlight switch is 
first closed. (Accepted February 4, 1946.) 
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575,167. Liquid Strainer. Auto-Klean Strainers, 
Limited, of London; E.C.1, and L. W. English, of London, 
E.C.3. (13 Figs.) “December 3, 1943.—The strainer is 
of the kind in which liquid has a straight flow through 
fine slots between a series of parallel filter elements, of 
similar shape but of different sizes. It avoids the usual 
pressure drop throngh the strainer caused by the length 
of the slots in the direction of flow, and provides robust 
cleaning blades to remove accumulated dirt and foreign 
The straining wall is composed of the rim por- 
tions of alternate discs of larger and smaller diameter, 





spaced apart by spider-like spacers and all secured on a 











MAY 31, 1946, 


spindle 1 by an end-plate 2 and a wheel-shapeq end. 
member 4, The spindle 1 is mounted in a plate 6 pagg: 

through a packing gland and is provided with a handle 
The plate 6 is mounted in a vessel into which the liquid 
is strained through the spaces between the discs, 1, 
one side of the straining wall is a square post 9 SUPPorting 
a series of cleaning blades 10 alternating with spacing 
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washers and clamped together. The strainer is cleaned 
by turning the straining wall past the stationary cleaning 
blades. The rim portions of the larger discs 14 have ay 
internal diameter equal to the external diameter of the 
rim portions of the smailer dises 16 so that the filtering 
slots are defined by the inner edges of the larger discs 16 
and the outer edges of the adjacent smaller discs, 
( Accepted February 6, 1946.) 
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575}051. Locomotive Sanding Apparatus. The London 
and North Eastern Railway Company, of London, and 
W. Downs, of Shildon. (2 Figs.) February 23, 1944.— 
The sanding apparatus is of the kind in which a jet of 
steam or compressed air ejects sand on to the track. 
The sand box is generally cylindrical in shape with a 
flanged open top and is secured to the running board of 
the locomotive. The running board has an opening « 
that the box can be filled. The lower end of the sandbox 
has conical inwardly-sloping side walls and at the bottom 
is closed by a plate having two unions, connected respec- 
tively to the upper ends of a sand pipe and of a steam 
pipe terminating in a jet within a distributor fitting 11 
carried by the sand pipe. Within the box is a coiled 
Pipe 12 having an air inlet 13 through the cylindrica) 
side wall of the box at its top end and a narrow slot 
on its undersurfacé. Under this slot runs a corre- 
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spondingly coiled steam pipe 15 connected at its upper 
end to a control valve, and at its lower end to the steam 
pipe from the sandbox to the distributor 11. Within the 
distributor the jet of the steam pipe opens into a straight 
terminal portion 19 of the sand pipe which is directed 
on to the track. When the steam valve is opened, the 
suction caused by the jet draws sand up into the coiled 
Pipe 12 from the sandbox through the slot in the under- 
face of the pipe and passes the sand through the sand 
pipe to the terminal portion 19, where it is ejected on 
to the track by the jet. Heat from the steam passing 
along inside the coiled portion 15 of the steam pipe dries 
the sand in the vicinity of the pipe, and ensures a supply 
of dry sand under all conditions. The sand boxes are 
Placed to supply sand in front of and behind the driving 
wheels, the steam connections to the jets of the sand- 
boxes for foreway and for backway sanding being 
separately controlled from the cab so that steam can be 
allowed to pass simultaneously to the jets of either set 
as may be required, the sand being forcibly projected by 
the steam under the wheels, thus producing the maximuw 





effect. (Accepted January 31, 1946.) ; ’ 













































































end. 
Sing 
Ndle, 
quid 


tting 
ing 


JUNE 7, 1946. 


ENGINEERING. 


529 








PRECISION DYNAMICAL 
BALANCING OF ROTORS BY 
MECHANICAL RESONANCE. 

By Proressor R. N. Arnotp, D.Sc., 

M.I.Mech.E. 
(Concluded from page 482.) 
sicily sella Uasitgrge et eeticnten ee les 
it is @ - ‘To discover the best conditions 
applicable to dynamical consider the 




















16+K6+40(0— 0) = © wtrh)oor at. (10) 


Iy by + Cy 07 + C (Or— 0) = 0. - @) 
The amplitude of machine vibration will normally 
be measured relative to the foundation, so that 
interest lies in the value to be obtained for (@ — 6,), 
Veh ile See en Hed: ammee 


own ip Fig. 5 nnd the equations of motion ying. hp) 





the following expression may be derived : 
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balancing 
main characteristics of the foundation, namely, - See Es 
aso exitielidiagss. Suppose the machine be fixed 
to a mass of inertia I, resting on springs of torsional 
stiffness Cy, The combined torsional system is as 
ly 
| 
= I ®, 
100 00 
cy . 2 400 Cong 4 veh 4000 oe 
(873 | “ENGINEDRING” The factor — & denotes the ratio of the amplitude 
obtained to "that which could theoretically exist 
Fig.7. with an infinite immovable base (i.c., the amplitude 
12 obtained from equation (1), page 481, ante). Since 
| | the maximum amplitude occurs close to resonance, 
$-0 the error involved is negligible if we consider it to 
le occur at f= 1. This leads to 
‘ e\ i 
< =0-05 4.Y e 
rS, 7 (25°) 
i where « = (7/~ 7). Curves for ($*) to » base 
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of are plotted in Fig. 6 for a range of values of — 


applicable to balancing machines. They show that, 
as the wy aki of the machine is increased by 


making a] & email, the effect of the foundation be- 


comes increasingly important. In order to retain 
high sensitivity, the value of o should be in the 
region of 4,000. A value of —4,000 will give an 
almost comparable result. Thus theory shows that 
either the stiffness or the mass of the foundation 
should be large, giving either a very high or very 
low frequency to the foundation. The latter, 
however, is not very practicable and we therefore 
conclude that stiffness is the ruling criterion. 
ing a foundation inertia equal to that of 
the machine, the figure o = 4,000 requires the 
natural frequency of the foundation to be approxi- 
mately six times that of the machine. For large 
machines this can readily be achieved by bolting 
directly to the ground, but small machines may 
‘Tequire to be raised above floor level to facilitate 
operation, in which case the supports must have a 
rigidity comparable to that indicated above. 

The sensitivity, as given by equation (4), page 482, 
ante, is based on the existence of conditions in which 
the rotor remains at a constant velocity w until a 
steady: amplitude is attained. This is somewhat 
impracticable: when applied to balancing, for, in 
order to obtain a measurement of maximum ampli- 
tude, the rotor is normally allowed to decelerate 
slowly through the critical speed. The high ampli- 
tude which exists near resonance is the result of the 
energy fed into the system by the unbalanced 
force, and obviously depends on the time ae in 
passing. through the critical range. Lewis* has 


* “ Vibration During Acceleration Through a Critical 








Speed.” Trans., 4.S.M.EH., A.P.M.-54-24, 1932. 
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investigated theoretically this deceleration through 
the critical speed and has shown that the greater 
the deceleration the smaller is the maximum ampli- 
tude attained. Moreover, as the damping of the 
system approaches zero, so this effect becomes more 
serious. The attainment of low damping and high 
sensitivity therefore introduces a new difficulty, 
namely, that of ensuring that the rotor shall be 
brought through the critical region with extremely 
low deceleration. For example, at a frequency of 


20 cycles per second., with & = 0-025 (which is 


high for a well-designed balancing machine);"Lewis’s 


work indicates that a deceleration of less than 1 cycle 
per second per second is required to ensure that the 
maximum amplitude is within 5 per ¢ent. of its 
possible value. To attain maximum sensitivity in 
@ balancing machine, provision must, therefore, be 
made for delicate speed control of the rotor. 

So far, the sensitivity has been considered purely 
on the basis of the absolute angular amplitude of 
the vibratory system. It is obvious that the 
degree of precision obtained will depend, on the 
manner in which the amplitude is measured ; for 
example, mechanical or optical lever systems may 
be employed.to record the result, or even an elec- 
trical pick-up and amplifier. A large variety of 
methods present themselves, and here the designer 
must decide the course to be followed, having 
regard to the particular requirements. It should be 
remembered, however, that methods of amplifica- 
tion which introduce damping into the system 
should be avoided. 

When the balancing machine is in the region of 
resonance the rotor vibrates with its maximum 
amplitude. This results in a vibratory aah 
torque which acts about an axis mutually at 
angles to that of the rotor and that of the yipeatiah. 
This torque has the value T = I’ p* 6, sin pt (where 
I’ is the inertia of the rotor about its rotational axis) 
and is transferred to the machine pivots through 
the rotor bearings. The pivots, therefore, should 
be rigid enough to withstand this action. 

The determination of the angular position of 
unbalance presents certain difficulties. To under- 
stand the problem we must considet the part of 
equation (2), page 481, which deals with the phase 
existing between the vibration of the machine and 
the harmonic torque produced by the unbalance. 


It is found that the former is lagging by an angular 
distance 

Ce, 21(>) 
(C — I a) (lL —f* 


which means that the vibration has its maximum 
amplitude when the unbalance on the rotor is at 
an angle + e from the position at which it exerts 
its maximum influence. It will be seen that when 
f=1, which is the condition of resonance; « = 


¢€=tan-! 





(14) 


tan-* a 7 3 irrespective of the value iia 
°. If the non-dimensional amplitude ——~— 
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“ the curves of Fig. 7, page 529, are obtained. The 


one condition which is known precisely for all 
systems is that the vibration lags by 90 deg. at 
resonance, It has ly been shown, however, in 
equation (5), page , ante, that the maximum 
amplitude does not occur exactly at resonance (i.e., 
f= 1). Furthermore, as the damping is decreased 
to obtain maximum sensitivity it will be seen that 
the rate of change of « becomes extremely rapid in 
the vicinity of resonance. Very large errors of 
measurement are, therefore, possible, even assuming 
that an accurate method of determining the phase 
is at hand. To illustrate this point, amplitude and 
phase curves have been drawn in Fig. 8, page 529, 


over a very restricted frequency range for . 
0-001. This diagram .shows that if the phase 
were measured when the maximum amplitude was 
in error by I per cent., the estimation of phase 
would be in error by +8 deg. As damping of the 
above order can be obtained in balancing machines 
(see Fig. 4, page 481, ante), it is found that the only 
satisfactory means of determining the angular posi- 
tion is to take measurements at a frequency where 
the rate of change of phase is small in comparison 
to the rate of change of amplitude. “By this means 
it is possible to predict the angular position to within 
a@ few degrees. The accuracy desired from the 
pene measurement is readily estimated. For an 
unbalanced weight w, suppose the predicted angle 
is in error by a small angle a. If the rotor 
compensated. according to this prediction, 
unbalance remaining in the rotor will be approxi- 
mately w sin a. . therefore, that it is 
desirable to balance within 5 per cent. of the original 
unbalance, the allowable value of a is +3 deg. 
A convenient point for the measurement of phase 
is when the amplitude of the machine is reduced 
to half of its maximmum-value. Now, from equa- 








f? 
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Since 7a 4, the value of f derived from this 
equation gives the frequency at which ‘half the 
maximum amplitude occurs. The solution for very 


small values of may be written 


p=1-2v3(2) ~~ . (16) 
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phase « be plotted to base f for various values of 


tions (4) and-(7) we may equate 1=% to obtain | 
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tends to zero. Furthermore, the 
angle of lag is only influenced to a small extent 
by large variations in-S Thus, when © = 0-01, 
we find « = 30-5 deg., and since this’ value of 
damping is high for a sensitive balancing machine, 
the phase angle of half maximum amplitude may 
be considered for our purpose to remain constant 
at 30 deg. 

So far, the theoretical relations have been studied. 
The problem is now ready for solution, provided 
@ means is available for the accurate determination 
of phase. To do this, it is necessary to know at 
some particular instant the precise angular position 
of the rotor corresponding to some datum position 
of the system. Numerous methods have been 
devised from time to time to accomplish this rather 
difficult task, but space only permits reference to 
the more obvious. For example, an adjustable 
stroboscopic light source can be used to illuminate 
the apparatus and the light frequency adjusted to 
coincide approximately with that of the system. 
By this means the rotor will appear to be turning 
and the system vibrating at a very slow speed. 
It should, therefore, be possible to decide by a 
suitable mark the position of the rotor when the 
vibration is, say, at its mid-position, and, from a 
knowledge of phase relation for the given speed, to 
determine the position of the unbalance. While 
instruments are available for illuminating by strobo- 
scopic light, the above method is not so simple 
as one might suppose, and calls for considerable 
technique. The light flashes may, of course, be 
controlled directly from a contact on the vibrating 
table, in which case the rotor will appear stationary. 
This, however, necessitates a rather complicated 
contact device, and also introduces damping which 
may~ affect the sensitivity of the machine. An 
alternative method used in the author’s experimental 
machine will be described later. 

There always remains a method of assessing angu- 
lar position without recourse to additional equip- 
ment. This consists of the determination of the 


30 deg. as £ 


|maximum amplitude for six itions 
of a known unbalanced weight ad to the rotor. 
Socibtiagtiedicanainentttinalanms 


wave is obtained from which it is possible to predict 
the approximate position and magnitude of un- 
balance. This method is not to be recommended 
wherg delicate bearings are used, for considerable 
wear may occur during the process of balancing. 
In certain cases this wear is so im: that tem- 
porary ball-races require to be fitted until the rotor 
has been approximately balanced, final balance being 
effected with the bearings with which the rotor will 
be finally assembled. 

Some details will now be given- of a machine* 








from which it may be deduced that « tends’ to 


* British Patent No. 546,509, 





a ee 
















































































Je 7, 1946. ENGINEERING. 531 
é DYNAMICAL BALANCING OF ROTORS. 
Fig. 10. wey 
TADS 
{_\ \A Sea OE 
Ne (ake 
o eg = 
> o-4 PSL SS: i 
» Br aol om ies ocd eae 
one 4 ; {iene cfheniede’ 1g " id Re ee ‘rai Unbalanced Weight at 2in.Rad.,mg. ah 


TaBLe OF REFERENCES TO Fic. 10. 











Curve. Fixing of Machine. quency. Remarks, 
| 
a on wooden | 1,655 New bearings. 
i. 
b Bolted to concrete | 1,630 Worn bearings. 
plinth. 
c Do, 1,650 New be L 
d Do. 1,770 by 
mass ; rod clamped 
normally. 
e Do. 1,805 Rotor replaced by 
mass; rod tightly 
| clamped. 








constructed for the Soesiint of small rotors, which 
may serve as an illustration of the foregoing theore- 
tical work. The rotors to be balanced ran with 
their axes vertical, and in view of the relatively 
slender shafts with which they were provided, it was 
considered advisable to balance them in a similar 
position. This necessitated a departure fromthe 
normal type of machine in which the rotor axis is 
horizontal. In order to ensure maximum sensi- 
tivity, the system was arranged so that damping was 
introduced only by the spring and the fulcrum sup- 








ced in Fig. 9, opposite. It 
consists of a light-alloy table supported at one end 
by a Duralumin torsion rod, and at the other end 
by thin steel strips in the form of a cross. The 
relative length of the rod is varied by adjustment of 
the position of the support in which the rod is 
clamped by means of a screw. The rotor is sup- 
ported on a second table which slides vertically in 
the light-alloy table previously referred to, and may 
be clamped to effect balance about any desired 
plane. The rotor in this instance is rotated elec- 
trically by an internal stator and the three-phase 
supply is led through thin bronze strips situated 
below the table. A lever attached to the table is 
used for the optical measurement. The optical 
system accomplishes the measurement of both ampli- 
tude and phase. It consists of a lamp which pro- 
jects a small but intense beam of light on to the 
polished periphery of the rotor. This beam, on 
reflection, is passed through a lens and thereafter 
through a fine aperture in the form of a slit carried 
at the extremity of the lever. A microscope objec- 
tive is finally employed to project the beam on to a 
graduated translucent screen situated on the left 
in Fig. 9. The magnification of this objective is 
70 diameters, but one of lower power may be. used 
when the initial degree of unbalance is large. 

The procedure by which balance is effected by the 
above machine is as follows. A thin vertical black 
line is painted on the rotor periphery so that, the 
reflection of light from the surface is o 
instantaneously once per revolution. . This may be 
applied at any angular position. The rotor is then, 
speeded up beyond resonance and adjusted by elec. 
trical means to decelerate slowly. As the amplitude 
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of vibration increases in the region of resonance a 
ee Se 
on which is a dark line due to the in’ 

tion from the rotor surface. When the amplitude 
reaches @ maximum the approximate relative posi- 
tion of the dark line is noted. Assuming that the 
phase lag « is 90 deg. at this point, it is possible to 
find the approximate angle between the arbitrary 
mark painted on the rotor and the position of ‘the 
unbalance, the maximum width of the light band 
giving a measure of the magnitude of the unbalance. 
The procedure is then to assume this approximation 
correct, remove the original mark and paint. two 
marks on the rotor 180 deg. apart. These are 
placed such that if the approximation is correct the 
lines will appear coincident and central on the screen 
when the amplitude of vibration is exactly half its 
maximum value. The rotor is then allowed to 
decelerate very slowly through the speed correspond- 
ing to this condition and the separation and direction 
of movement of the lines noted at half maximum 
amplitude. From this an angle of correction ‘is 
obtained which is applied to the original approxima- 
tion. It may be mentioned that a large number of 
tests were carried out with a balanced rotor to which 
known weights could be added at specific angles. 
These experiments showed that it was possible to 
read consistently to + 1-5 deg. when the true phase 
angle for half maximum itude had been deter- 
mined experimentally. The r was found to be 
slightly in excess of that predicted by theory. 
Results obtained; during the investigations 
the above machine are shown in Figs. 3, 4, 10, 11 and 


(e730) 


bscured} 12. In Fig. 3; page 481, ante, the effect of 


and rotor speed on the overall damping is recorded. 
The curves show the variation of log, 0, with time for 
& machirie frequency of 1,630 cycles per miriute and 
indicate that an increase in rotor speed or amplitude 


with | good 





‘has the effect of increasing the numerical value of the 


gradient A. Curves a and 5b, Fig. 4, have been 
derived from these results, curve a showing the 


manner in which > varies with rotor speed for an 
amplitude 6, = 0-00025 rad., and 6b the variation 
of with amplitude ‘for a rotor speed of 1,530 
r.p.m. The effect of machine frequency is shown 


in curve c, from which it is evident that the lowest 
recorded frequency gave the most favourable value 


for 4. It appears probable that an even smaller 


value could have been obtained had the frequency 
been further reduced. This, however, would have 
involved a major modification to the machine, and 
as it only promised @ small reduction in ~ it was 
not considered advisable. 

The decrease of machine amplitude with time for 
a variety of conditions is shown in Fig. 10. Curves 
a and c show, respectively, the damping (with rotor 
stationary) of the machine when resting on a strong 
wooden bench and when bolted securely to a con- 
erete plinth. The remarkable difference in these 
results shows the necessity for providing a rigid 
reflec-| foundation. Curves d and e were obtained with 
the rotor removed and a mass of approximately 
equal inertia bolted to the table, thereby excluding 
the damping effect of the rotor bearings. The 
difference in these curves depends on the clamping 
of the torsion bar d being obtained with the screw 
tightened in a, normal manner, and e with it 
tightened by hand as much as a standard key 
would allow. This reveals how critical the fixing 
of the support may be. Comparison of curves 
c and d shows that the energy lost by the bearings 
is relatively small provided they are correctly 
adjusted. Should any play, however, exist due to 
wear or bad assembly, the damping may be con- 
siderable. Curve 6 is representative of such a 
condition. 

The experimental response of the balancing 
machine for various amounts of unbalance at 
2,in. radius is shown in Fig. 11, together with 
that predicted by equation (2) using the experi- 
mental law of damping. The results, were obtained 
by producing a balanced rotor and then adding 
known weights, to the periphery. Damping was 
measured experimentally with the rotor running 
at 1,530 r.p.m. (Fig. 3) and this was taken as a 
basis for the calculated results. It was not found 
possible to measure the damping any nearer the 
natural frequency of 1,630 cycles per minute in 
view of the influence of resonance. Relatively 
ment is seen to exist between the experi- 
mental and calculated results, It should be men- 
tioned that the magnification on the screen, of the 
machine was such that 0-1 in. = 0-00025 rad., so 
that for 10 mg. unbalance the total breadth of the 
light band was 0-8 in. This allowed rotors to be 
balanced within 1 mg. Lastly, in Fig. 12, experi- . 
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mental amplitude and phase measurements are 


recorded. These results were taken with the rotor. 


decelerating very slowly. They show the rapid 
change of phase at resonance, but as the results 
were taken before the machine was fixed to a rigid 
foundation they are not representative of the best 
conditions obtainable. 
amplitude is seen to be very close to the theoretical 


value of 30 deg. 
In the fore; , an attempt has been made to 
explain the scientific principles underlying the design 


of dynamical balancing machines working on the 
resonant principle, and the manner in which high 
sensitivity may be attained. It is realised that this 
may not always be the governing criterion in design- 
ing such machines, but it is hoped that the analysis 
may be of value in other applications. The author 
desires to express his thanks to Sir Arthur Fleming, 
C.B.E., D.Eng., Director of Research, Metropolitan- 
Vickers Electrical Company, Limited; for the 
interest he took in this investigation and for per- 
mission to publish the results. 
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Télétransmissions par Ondes Porteuses dans les Béseaux de 
Transport d’Energie &@ Haute Tension. By ANDRE 
CHEVALLIER. Dunod, 92, Rue Bonapart, Paris. [Price 
390 fr.) 

THE provision of a network of high-tension trans- 

mission lines enables electrical power to be distri- 

buted in bulk over a wide area. The exploitation 
of such a system to maximum advantage necessi- 
tates some means of intercommunication between 
generating stations and distribution centres. An 
ordinary telephone line will serve, of course, but 
it is more economical, and from certain points of 
view preferable, to employ the power line itself as 
the channel for communication. Transmission 
along such a line at speech frequencies being imprac- 
ticable, propagation is effected by means of a high- 
frequency carrier wave (30 kc. to 300 kc. per second) 
modulated at speech » 4.€., Over @ range 
of 300 cycles to 3,000 cycles. The high-frequency 
energy can be transmitted along the power line 
with comparatively little attenuation and without 
interfering with the low-frequency energy. Since 

1942, M. Chevallier has been lecturing on this 

relatively recent development in electrical engineer- 

ing at the Supérieure d’Electricité in Paris 
and this book is an expanded version of his lecture 
course. 

It opens with an outline of the basic principles 
of modulation, detection and demodulation, in 
which frequency and phase modulation are included, 
although amplitude modulation is the only one so 
far actually employed. The majority of existing 
power lines were designed exclusively for power 
transmission and with no thought of the possibility 
of their simultaneous use as high-frequency wave 
guides. The propagation of such waves along a 
power line, and more particularly along a three-phase 
system, is next considered, together with the various 
means of coupling up the transmitting and receiving 
equipment to the system. Phase-earth coupling 
appears to be the standard practice in France, 
whereas inter-phase coupling is preferred in the 
United States. Propagation constants measured on 
actual lines under various operating conditions at 
frequencies between 10 kc. and 200 ke. per second 
are exhibited graphically. As the transport of 
electrical power over long distances must be carried 
out at high voltages, special precautions must be 
observed in coupling up the signalling system to 
the line; typical components developed for this 
purpose are described in detail in Chapter III. 
The power system will include’ transformers and 
branch  citcuits from which varying amounts of 
power may be tapped. Appropriately tuned rejector 
circuits are used to isolate such points, with suitable 
circuits branched across them to by-pass the high- 
frequency currents. 

Two types of amplitude-modulated high-fre- 
quency transmission are possible, one in which the 
carrier and both side bands are used and the other 
in which only a single side band is retained. Numeri- 
cal examples illustrate their respective merits as 
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ment are inevitable and the latest 
@ particular 
descriptive leaflets issued by manufacturers. Con- 
sidering the poor quality of the paper, it is regret- 
tabip' MA the geiee off tins beck fb vo dimmetgur- 
tionately high as to restrict its circulation in this 
country. 


The Economics of Automatic Machine Operdtion. By 
The Machinery Publishing Company, 

Limited, 17, Marine-parade, Brighton, 1. (Price 7s. 6d. 
\ net.) 


Ar some time in the history of a production engineer, 
and a production department, the question is sure to 
arise: Ca) or automatics? And, should the 
indications point to the selection of automatics, 
there is the further problem of deciding on the type 
of automatic, Mr. Fluskey’s book discusses these 
questions and presents sufficient data to remove 
much of the speculation usually associated with 
them. The sub-title, “‘ The Monetary and Produc- 
tion Advantages of Automatics in Relation to 
Capstan Lathes,” gives a clearer picture of the aims 
of'the book, which deals basically with the produc- 
tion economics of seven selected workpieces, 
involving between them most of the operations 
encountered in straightforward processing on 
machines of the lathe type. Each piece is treated, 
in the first place, as being machined in a capstan 
lathe ; then follows a comparison with the stages of 
production in several selected automatics, usually 
three different types for each piece. The auto- 
matics considered are well-known British and 
American makes of single- and multi-spindle bar 
and chucking machines, such as the Cleveland, 
Brown and Sharpe, B.S.A., Acme-Gridley, Bullard, 
Wickman, and others. Of necessity, some familiar 
types have been omitted, but, as the author points 
out in the preface, the field for selection is a wide 
one. There are many similarities among these 
machines and it is difficult to lay down hard and 
fast rules. 
For each of the pieces 
detailed analysis of the 
machine concerned, is tabulated for all operations 
necessary to rough and finish-machine the piece, 
together with an investigation of the labour costs, 
depreciation, on-costs and the cost of special cams 
and equipment, where necessary, as well as an assess- 
ment. of the time required to liquidate the extra 
capital outlay of an automatic machine compared 
with a capstan lathe, computed from the saving 
effected by the automatic when the output is a 
definite quantity. Details are given also of the 
material costs, selling costs and the profit margin 
which could be reasonably allowed, finishing with a 
summary of the total costs involved. The various 
types of automatics considered are illustrated by 
general views, but use might have been made 
of the space at the side of each half-tone block by 
including a brief specification of the machine shown, 
as an indication of the capabilities and working 
limitations of: the several machines. The book 
may be recommended to production executives, 
tool-room personnel, and all who are concerned with 
the economics of an engineering workshop. 





THE Royal Society aNnD LornD Keynes.—On April 11 
last, the Council of the Royal Society nominated Lord 
Keynes for election to the Fellowship under a statute 
which empowers the Society to elect, each year, not 
more than one person of special eminence. Owing to 
the death of Lord Keynes, however, the nomination 
could not be balloted for at an ordinary meeting of the 
Fellows. The announcement of the nomination has been 
made in order that the esteem in which Lord Keynes 





regards transmission efficiency, and details are 


In 8 subject 20 new, rapid improvements in equip- 
details concerning 
t are best sought in the Pedi 





supplied concerning the types of equipment needed 

wah ak, Cane dk win sim| | THE INSTITUTION OP 
vo seaeel ES ae OS ee) AVAL ABCMITECTS. 

the plan adopted in linking up the French high- (Concluded from page 522.) 

— S gaibed tn loko the fe he Tue final session of the 1946 Spring Meeting of 


the Institution of Naval Architects was held on 
Friday evening, April 12, the chair being taken by 
Sir Stanley Goodall, K.C.B. Two a were 
presented, the first of these being by Dr. René 
Guilloton, and entitled “ Further Notes on the 
Theoretical Calculation of Wave Profiles, and of the 
Resistance of Hulls ” ; it was a supplement to 4 

paper by Dr. Guilloton which was issued in 1949 
discussion in writing, the usual meetings of the 
Institution having been suspended during the war, 
The second delivered on the evening of 
April 12, and the last.of the Spring programme, 
dealt with the “‘ Dynamic Longitudinal Strength of 
ee ee J. Lockwood 


Wave Prorites anpD Hutu Resistance. 


Dr. Guilloton’s paper was divided into four parts, 
the first of which dealt with the theory of the 
resistance of hulls to motion and more especially 
with the cortections to be made to the calculated 
resistance to allow for the sinkage of a hull as it 
moves through the water, and the consequent 
changes in the wave profiles induced. The calcu. 
lations he had given, Dr. Guilloton claimed, showed 
that the correct determination of calculated resist- 
ances was bound up with the correct calculation of 
wave profiles; the two problems must be solved 
together. Part II of the paper dealt with the investi- 
gation of fine hull forms, the resistance of which was 
theoretically the minimum, and examined the 
general case of such forms. In Part III, the author 
considered hulls with fine waterlines, with or 
without fine sections, and discussed the validity of 
certain assumptions in arriving at approximations 
to the effect of bow and stern conditions. The 
fourth section of the paper considered the applica- 
tion of the theoretical work, investigated in the 
previous three parts of the paper, to actual hulls, 
emphasising the value of the theory of hulls as a 
guide to tank experimental work. 

Mr. W. C. 8. Wigley, who opened the discussion, 
said that the author was the first person to find a 
method of calculating the wave profile approxi- 
mately for a ship of finite draught, and, in fact, 
very accurately. An interesting comparison was 
possible between the author’s graphical methods and 
the methods suggested by Professor T. H. Havelock 
before the North-East Coast Institution in 1943, 
by which the ship was represented by a finite 
number of sources and sinks. To obtain the full 
solution for a form, it was necessary to take the 
distribution of sources and sinks. Doing that, it was 
possible to calculate the wave profile in the same 
sort of way as the author had done; in fact, the two 
methods were very nearly identical in their results, 
as, indeed, they must be. Dr. Guilloton’s graphical 
methods would probably appeal to the draughts- 
man, and they had the advantage of permitting 
certain allowances to be made as corrections to 
assumptions in the calculations. When a ship was 
through the water, the surface of the 
water was disturbed into the wave profile, and 
when the wave resistance was calculated in the 
ordinary way, Michell’s equation was used; in 
effect, a source distribution was being used over 
the central plane of the ship which only extended 
up to the undisturbed surface of the flood and 
there was no doubt that the pressures, of the flood 
above the undisturbed water surface did have some 
effect. By the suthor’s method, it was fairly easy 
to take account of these , and that was one 
of the advantages of it. The only difference between 
the two procedures was the author’s method of 
cal ing the at points below the surface. 
One of the other parts of the paper dealt with 
minimum hull resistance, and the author obtained, 
by means of the Fourier series, an expression for 
the form of least resistance. He (Mr. Wigley) had 
checked that’ in one case and found that it agreed 
quite well. In another part of his paper, the author 
dealt with flat-bottom ships. The present methods 
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others which were generally classed with it, did not 
take any account of the flat bottom and the boun- 
dary condition at the flat bottom. He did not 
jnow whether a modification of Havelock’s series 
of sinks could be invented to take account of that, 
put the author certainly suggested a method which 
might be used in that way ; but it was not possible 
to tell whether this could be done until some experi- 
ments had been made—and he hoped to out 
some in the near future—on a rather flat-bottomed 
form to which Michell’s equation could be applied. 
Mr. Wigley proposed to try some of these methods 
of the author and of Professor Havelock to see 
which gave the better agreement. In discussing 
the practical applications, Dr. Guilloton said that 
there were 2] variables in any particular hull ; 
even that was probably an under-statement. 

Professor T. H. Havelock, F.R.S., said that Part I 

of the paper, which confirmed the minimum resist- 
ance, although rather academic, was none the less 
interesting. Part If gave a very full analysis by 
means of the Fourier series, but in his view the results 
given there could have been obtained directly from 
the ordinary integrals for the total resistance ; he 
was not quite sure about this, but believed it could 
be done. Part III of the paper, which dealt with 
the question of taking into account the vertical 
gradient of the form, was an im t section 
because it gave promise of development and of 
providing fresh information about the effect of the 
vertical gradient. He understood that the author 
was going on with that very laborious work, and 
any results the author might obtain would be 
watched with very great interest. He endorsed 
most heartily the author’s plea for greater co-opera- 
tion between theoretical and experimental work. 
With regard to the large number of variables 
involved—it could almost be said they were infinite 
—he would observe that the variables which were 
commonly used for the fine form, obviously for 
practical reasons, were not independent variables. 
It was very important to be able to make calcula- 
tions for ordinary ship forms, and the author’s work 
was a most i t advance in that direction ; 
but, for the purpose of building up a rational 

it was to take calculations of mathematical 
forms together with experimental work on those 
forms. It was generally said that the reasons for 
this was that it was not possible to make the calcu- 
lations. That was one reason and a good one, but 
the point he wished to make was that that sort of 
form was defined precisely by the limited number of 
independent variables. Therefore, the only way to 
build up @ sound theory was by theoretical and 
experimental work of that sort. 

Dr. E. V. Telfer recalled that, some 20 years ago, 
he gave a paper to the Institution dealing with a 
certain type of form, and one of his difficulties was 
to separate out the effect of two resistances. He 
was faced with two different models of almost the 
same total resistance but, because the viscous 
resistance increased in one of the forms, it masked 
the effect in the total resistance of the simul- 
taneous reduction of the wave-making resist- 
ance. That was challenged at the time by those 
who took part in the discussion but he had pointed 
out that the wave profile of the two models, 
when compared, were in fact very different, despite 
the fact that the apparent form in both cases was 
the same. He had suggested also that knowledge 
could be developed to enable a deduction to be 
made of the wave resistance that was taking place 
below the surface, and a simple means provided of 
calculating the total. Some ten years ago, Mr. 
Wigley did that in a North-East Coast Institution 
paper and now the present author had provided a 
means of calculating the total resistance. Could 
the author say whether the law of pressure variation 
with depth set out early in the paper was only an 
approximation ? The ordinary Michell theory was 
limited in its concept to very narrow forms, and he 
wondered whether the restriction of the wave 
also applied tothe narrower beam. If the author 
could give an answer to that question, practical as 
well as technical people would be grateful, for it 
would show that there was hope in the future for a 
better determination of ship forms in the drawing 
office before the work was sent out, to the tank for 
further examination. 





Dr. G. 8, Baker said that the author had brought 
out two interesting points. He was able to calculate 
the total resistance from the wave profile and he also 
calculated the augmented frictional resistance of 
the vessel. From the paper, it appeared that, 
instead of the augmented frictional resistance being 
constant, as he had always assumed it to be, it 
varied considerably. This made him wonder 
whether the ordinary frictional calculations were 
quite right. A few years ago, Mr. Wigley produced 
a method by which these calculations could be 
brought within the capacity of ordinary persons 
to carry out. The effect of the small addition to 
the form of a hull could be calculated from the two 
integrals which Mr. Wigley gave, but in the author’s 
method this could not be done. 

The author intimated that he would reply to the 
discussion in writing. 


Dynamic LONGITUDINAL STRENGTH OF SHIPs. 


Dr. Lockwood Taylor’s paper was an investigation 
of the response of the hull structure of a ship, 
regarded as a beam, to variable external forces, 
whether arising in a seaway or in other circumstances, 
An extreme case would be a suddenly applied load 
which would excite all the natural vibrations of 
appreciable amplitude at the point of application ; 
and a still more extreme case, which might be 
regarded as the limiting example, was that of a 
large load (for instance, due to an explosion) which 
was suddenly applied and instantaneously removed. 
Considering first the general solution for elastic 
waves and harmonic motion in a including 
shear and rotational inertia effects, author 
showed that shear and bending were always com- 
bined and that there were no pure shear or pure 
bending waves of prescribed velocity;. though 
there was a limiting velocity for two types of waves 
at sufficiently short wavelengths, such as were of 
particular importance in the early stages of an 
impact. This type of solution formed the basis of 
the exact expressions for deflection, shear, and 
bending moment in a sufficiently long beam after 
impact, which were evolved in an appendix to the 
paper. Some consideration was also given to the 
applicability of the theory of impact bending 
moment to pounding or slamming of the forward 
bottom. 

Mr. A. Robinson opened the discussion, saying 
that the theory suggested by the author was valuable 
because it filled a gap in the conventional theory 
of vibration. In the beam theory of structures, 
there were two methods of approach: there was the 
three-dimensioaal theory of elasticity—in which, 
in the ordinary way, the equations could hardly 
be solved for any general case—and there was the 
one-dimensional e' theory which gave 
fairly accurate results. For the case of the static 
beam, the discrepancy between these two methods 
had been cleared up in a famous memoir 100 years 
ago, but in the dynamic case the discrepancy had 
not been cleared up, even for the case of longitudinal 
compression. In the three-dimensional theory, 
there were two velocities of propagation in the beam. 
He did not suggest that velocity in itself was very 
important for the structural engineer, but what was 
important was that these velocities differed and 
indicated there was something which was not known. 
His own explanation was that it was the 
conditions which made the difference betWeen the 
two methods. Dr. Taylor’s treatment seemed to 
indicate that the boundary was quite important, 
and from the structural point of view it indicated 
that in a beam, as such, the structure might be 
different from what would be expected from the 
one-dimensional theory. He would like the author’s 
opinion on this matter. In general, in any elastic 
medium, the speeds of pro’ ion were somewhat 
intangible ; indeed, the only thing that could be 
determined quite easily from the physical point of 
view was the top speed, which was simply deter- 
mined by the time which elapsed before a disturbance 
became operative at a given distance from the 
centre of the disturbance. About the lower speeds 
there had been some discussion, but all sorts of 
velocities came in. It was true that any such 
problem could be solved by Dr. Taylor’s method, 
but this was not a complete solution and, to some 
extent, it gave physically a wrong picture. Dr. 


Taylor's method took no account of the variation 
of the structural characteristics along the qpen 
of the beam and, in his view, this was 

perhaps not at the centre of the disturbance, but 
at positions near the centre of the disturbance, 
where the sudden variation of the elastic 
of the material or the density of the material could 
actually give rise to loads which were considerably 
above the loads which were originally put in. 

Dr. E. V. Telfer said that it was some 22 years 
since Dr. Taylor read his first paper on the strength 
of ships before the North-East Coast Institution as 
a student member, but that paper was presented 
in such a difficult form that few understood it at 
the time. He had referred to Dr. Taylor’s work in 
the discussion on the papers d with the inves- 
tigations of the Admiralty Ship Welding Committee 
and it was quite evident that the committee had 
not made use of that work. For this, however, Dr. 
Taylor was himself to blame; he seemed to treat 
the old members of his profession, particularly those 
of his own age and training, with probably much 
greater respect for their mathematical knowledge 
than they deserved, and his classical presentation of 
the subject left them bewildered. He wondered 
how long it would take for the really fine work put 
into the paper to be appreciated. Again, Dr. Taylor 
had made it difficult for those who would try to 
use his work professionally to do so straight away. 
Dr. Telfer therefore asked that Dr. Taylor should 
find some practical examples to work out, and to 
include one in the discussion as finally published. 
It would be extremely interesting to have this theory 
applied to some of the ships which were mined during 
the war. 

Another interesting application mentioned in the 
paper was to the behaviour of a structure in pound- 
ing. He was sorry that there were no representa- 
tives of the classification societies present to say 
which method of constructing the fore-end of a ship 
they preferred. One society liked to stiffen up the 
fore-end and bottom so that the structure would 
be sufficiently rigid to avoid damage ; another liked 
to make the structure forward more elastic, so that 
it would “ give ” and not suffer such damage. The 
paper seemed to show that the more elastic structure 
was the best means of designing a fore-end, and, 
from his own experience, he would say that that was 
on the right lines. The further question whether 
pounding, in addition to doing local damage, also 
caused structural damage, was a subject on which 
there was too little information available. He was 
sure there had been a number of cases during the 
past ten years of vessels which had disappeared at 
sea because their backs were broken by pounding, 
and Dr. Taylor’s work should be valuable! in throwing 
light on this aspect. 

Dr. Taylor, replying to the discussion, said that 
he was quite aware of the point made by Mr. Robin- 
son about the speed of propagation of waves, though 
he did not agree with Mr. Robinson’s view; he 
would reply more fully in writing. The point about 
the effect of variation of section along the length of 
the ship was interesting and would be useful if it 
could be included; meanwhile, however, he felt it 
was a step forward to adopt some sort of solution 
for a uniform section. In reply to Dr. Telfer: he 
had not had an opportunity of seeing any mined 
ships and he must leave the possible application of 


dary | the theory to people who had; but he agreed with 


Dr. Telfer’s remarks about pounding. At the same 
time, he was not sure that the theory set out in the 
paper could be used to support flexible structures 
for forward bottoms. His results for 

stress did not consider any flexibility there at all. 





INSTITUTION OF AUTOMOBILE ENGINEERS.—On Friday, 
July 5, the Institution of Automobile Engineers is cele- 
brating the 40th anniversary of its foundation by holding 
a meeting in the new building of the Society of Motor 
Manufacturers and Traders, at 148, Piccadilly, London, 
8.W.1. After a buffet luncheon, a series of short talks 
on some of the Institution’s more famous members, 
including Dr. F. W. Lanchester, Lord Austin, Sir Henry 
Royce, Dr. H. Ricardo, and Lord Nuffield, will be given 
by eminent enginecrs. The chairman will be the 
President, Mr. F. G. Woollard. Attendance is limited 
to members and their male guests, and early application 
for tickets is advisable, as accommodation is limited. 





Further particulars may be obtained from the secretary: 
of the Institution, 12, Hobart-place, London, 8.W.1. 
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NOTES FROM SOUTH AMERICA. 

THERE is still an unlimited demand in South America 
for machinery and engineering supplies of all kinds. 
The most t inquiry is for transport material 
(road, rail and air); but, taking the long view, 
widespread hydro-electrification schemes will call for 
considerable equipment in Brazil, Peru, Mexico and 
other countries. _ A Venezuelan mission will probably 
leave shortly for the United States, Canada and possibly 
Britain, to purchase machinery for electrification 
schemes. Although South America is a wide-open 
market, competition is increasing—surprisingly quic 
from some European coantries. igium, whic 
before the war was an important supplier to South 
America of iron and steel, railway material and 
machinery, has recently sent a trade mission to South 
America which is negotiating agreements with various 
countries, and already Belgian iron and wire are being 
supplied to Argentina and elsewhere. A large part of 
the machinery urgently needed by the Sao Paulo 
(Brazil) worsted yarn industry will be supplied by 
France, whereas only a little is expected from the 
United Kingdom. French machinery makers began to 
accept orders for new plant immediately after VE-day, 
and two French firms are planning to establish worsted 
spinning mills in Séo Paulo. 

As an integral part of the North American trade drive 
in Latin America, important loans to various South 
American Governments are granted by the Export- 
Import Bank of Washington, the proviso usually being 
that the funds are spent in machinery and other equip- 
ment from the United States. New loans authorised 
by the Bank to Latin American countries during the 
second half of 1945 aggregated 105,700,000 U.S. dols., 
these including 38,000,000 dols. to Brazil, for the pur- 
chase of ships for Lloyd Brasileiro ; 36,200,000 dols. to 
Chile, for steel-mill plant, electrical and other equip- 
ment, and locomotives; 30,150,000 dols. to Mexico ; 
1,000,000 dols. to Ecuador ; and 350,000 dols. to Peru. 
During the first quarter of this year, further loans were 
authorised of 1,900,000 dols. to Brazil and 230,000 dols. 
to Colombia, both for the purchase of locomotives. 
The Brazilian authorities are at present studying the 
possibility of raising a further loan in the United States, 
part of which will be utilised for transport develop- 
ments. Once the pent-up domestic demand is met, the 
United States iron and steel industry is preparing to 
make a strong bid for the South American markets. 
The Canadian trade mission continues to tour the Latin- 
American countries and has signed an increasing num- 
ber of agreements for fostering mutual trade. Argentina 
broke off commercial relations with Soviet Russia in 
1930, but an unofficial Russian trade mission is at 
present in Buenos Aires, supported by four Russian 
ships in that port, and it is believed that large quantities 
of Argentine products have been purchased. 

The newly-elected President of Argentina, Colonel 
Perén, has made a favourable impression in business 
circles by his recent conciliatory utterances. A period 
of stable government may now be expected and the 
new President is known to be well disposed towards 
Great Britain. Economically, tina is probably 
as sound as any country in the world baton while the 
lack of shipping and scarcity of fuel, which hampered 
the country’s economy until recently, are now things of 
the past. The chief adverse factors are shortage of 
imported goods, and also poor crops this season, which 
restrict Argentina’s help to starving Europe; and 
there is still a shortage of wagons, trucks, tyres, etc., 
making it difficult to transport wheat to the ports. 
The President recently pointed out that the scarcity 
of agricultural machinery, which could not be obtained 
at present from abroad; had contributed in recent 
years to the reduction in the exportable balance of 
wheat. This machinery was of fundamental import- 
ance to agriculture in Argentina and its scarcity 
diminished the area sown and consequently reduced 
production. Because of the shortage of oil-drilling 
equipment, Argentina’s output of petroleum fell from 
3,852,000 cubic metres in 1944 to 3,637,521 cubic 
metres in 1945. 

Over the first three months of 1946, Argentine 
imports of iron and steel and manufactures jumped to 
70,000 tons, from 20,000 tons in the corresponding 
period in 1945; non-ferrous: metals and manufactures 
to 23,000 tons, from 20,000 tons; and machinery and 


vehicles to 14,000 tons, from 2,700 tons. Nevertheless, | be 


apart from fuel, which is now arriving in more or less 
normal quantities, there is still an acute shortage of 
rough goods. The construction has been authorised of 
the tirst section of a new dry dock to be built in Buenos 
Aires at a cost of 16,000,000 pesos (say, 1,000,000/. 
sterling). The Department of Ports and Navigation 
are authorised to call for public or private tenders for 
the work, and for the supply of materials. The 
Administration of the State Merchant Fleet propose to 
purchase new ships in Europe to replace the vessels 
recently returned to France and Italy. These would 
include three 18-knot ships of between 8,000 and 
8,500 tons, with accommodation for 100 first-class 


passengers and 320,000 cubic feet of cargo space, 
including 80,000 cubic feet of refrigerated space, and 
two 16-knot refrigerated motor vessels of 2,500 tons 
each, with 150,000 cubic feet capacity and accom- 
modation for 12 passengers. Tenders are to be sub- 
mitted to the Argentine Naval Commission in London 
or Washington before July 15, 1946. A recent Arger- 
tine decree stipulates that no further permits to operate 
road services in (Argentina will be granted to railway, 
steamship or air-trans i 
continue until their normal expiry. The decree defines 
the proportion of share-holdings, etc., which will be 
considered as constituting affiliation between associated 
companies. A further decree stipulates that all motor- 
vehicles imported into Argentina after August 1, 1946, 
must have the steering wheel on the left ; last year, the 
rule of the road in this Republic was changed and traffic 
now keeps to the right. 

It is realised in Brazil that the best remedy for the 
chronic inflation is to balance the national budget. 
This the Government are attempting to do, and, in an 
effort at economy, a recent decree stipulated that no 
new public works may be started without the express 
authorisation of the President. This applies to works 
allowed for in the 1946 budget of the Second Five-Year 
Development Plan as well as to those for which credits 
have already been opened, The Excess Profits Tax is 
being increased, partly in the form of compulsory 
deposits with the Bank of Brazil, so as to permit 
foreign exchange to be acquired in order to import 
machinery for re-equipment purposes. Brazil’s large 
gold and foreign currency reserves are regarded as a 
fund to be used to pay for future imports of machinery 
and other producer goods needed to re-equip national 
industries and also to constitute an exc reserve. 
The special committee appointed last year to study 
and recommend measures for the control of imports 
by means ef licences, etc., decided to permit imports 
of used machinery, provided it was in suitable condi- 
tion and was intended for immediate use in national 
factories. The import licence system was amplified 
in Searwry and suspended in December of last year, 
and, in that period, licences were granted for a total 
of 708,000 tons of merchandise valued at 35,000,0001. 
sterling ; licences issued for the importation of machi- 
nery, etc., were mainly in respect of railway equip- 
ment, textile and other industrial machinery, machi- 
nery for hydro-electric and steam-electric plants, 
equipment for erecting petroleum storage tanks, etc. 

An export licence is now required to export from 
Brazil used or reconditioned foreign machinery. A 
new plant for the manufacture of special steels is to 
be erected at Coronel Fabriciano, in Minas Geraes, 
with an annual production capacity of 54,000 metric 
tons of finished steel products, such as axles for passen- 
ger and freight cars, locomotive and other railway 
axles, etc. The plant, it is expected, will take about 
two years to complete, and is to be erected on the 
Victoria-Minas railway line. A contract for the 
exploitation of newly-found iron deposits in the 
Brazilian territory of Amapa, on the northernmost 
coast, has been awarded to M. A. Hanna and Company, 
of Cleveland, Ohio. The area is estimated to ho 
160 million tons of iron ore. 

The Brazilian Government have now 

stocks of United States war materials in Brazil 
valued at 150,000 U.S. dols. (about 10 per cent. of the 
total stocks) and consisting mainly of tractors, lorries, 
industrial equipment and tools. According to a recent 
statement by the Brazilian Minister of Transport, the 
problem of improving coastal] trade conditions in 
Brazil is difficult, and involves undertaking port 
improvements, dredging, and the purchase of material 
to the value of at least 13,000,000/. The Minister has 
left for the United States to obtain supplies of loco- 
motives, railway wagons, rails, lorries, tractors, and 
other transport material. In a recent survey of the 
position of the Brazilian railways, the Minister stated 
that the, North-South link would be completed in two 
years; the railways in North-East Brazil, however, 
were badly in need of rolling stock, and the Federal- 
owned railways required altogether a total of a million 
sleepers, which could not be obtained from the forests 
in Brazil owing to the shortage of labour. The shortage 
of rails would be met partly by the supply of heavy 
rails from the National Steel Plant; which would start 
production of rails by the end of this year, but it would 
necessary also to import rails from abroad, especially 
for new construction. The survey mentioned that 
Brazil needed 50,000 railway wagons to meet the more 
pressing requirements, and it was added that these 
could be manufactured by the fourteen works already 
existing in Brazil. 
In Bolivia, a North American firm has obtained a 
contract to lay 250 miles of 6-in. oil piping for the 
sum of 5,040, U.S. dols., payment being made to 
the contractors by the Import-Export Bank. It is 
estimated that the work will take about two years to 
complete and 150 American workmen will be specially 
brought out. In Lima (Peru) and Santiago (Chile), 





municipal transport services are probably worse than 


port companies. Existing permits | laid 


JUNE 7, 1946, 

————=—! 
they have ever been, Motor-lorries are arriving jn 
Peru on a fairly satisfactory scale, and Chile jg ur 
chasing motor-omnibuses, trolley-’buses and tramean 
in the United States. It is difficult, however, to foresee 
any short-term solution to the transport problem jn 
Santiago. The present tramcars are insufficient fo, 
the needs of the population, and, as a result of years 
of service and the lack of replacements during the war 
many are beyond repair, while many omnibuses an, 

id up because of the shortage of tyres. The first 
shipments of 1,200 goods wagons purchased in the 
United States by the Chilean State Railways shoulq 
arrive towards the end of the er year. The 
general situation in Chile, particularly in the mining 
industry, has been rendered much brighter by reason 
of the new copper contracts with the United States. 
while sales of nitrate are expected to be greater than 
for many years past, as old plants are being restored to 
aman As these nitrate sales are mainly to the 

terling Area, this should provide adequate exchange 

cover for imports from Britain. There appears no 
reason why British machinery should not be sold to 
the nitrate companies, who are large buyers of machi. 
nery of all kinds, and especially of Diesel power and 
electrical machinery, The State Railways of Chile are 
in the market for large quantities of material for 
electrification papers, three Chilean steamer com. 
want ships, while the Navy, Army and Air 

‘orce are seeking to buy various equipment and 
materials. The French Government are endeavouring 
to re-open trade with Chile, and have applied for 
authority to ship to Chile a first consignment of 830 
French motor-cars. There is a large demand in Chile 
for British and American cars, but so far only token 
shipments of new models have been received from 
these countries. 

Tenders will be called for in June for the construction 
of port works which aim at making Coquimbo (Chile), 
one of the best ports on the west coast of South America 
so far as cargo- ling facilities are concerned. Good 
progress is being made with the new railway embank. 
ment to divert the existing line which passes through 
the main street of the town, and it is hoped to have the 
latter line removed by the end of the year. A company 
will be formed to construct and operate a new cement 
factory at a site some 50 miles from Santiago. The 
initial capital is stated to be 60 million pesos, part of 
which is being subseribed in the United States, and 
negotiations are understood to. be proceeding in that 
country regarding the purchase of the necessary 
machinery at a cost of some 20 million pesos. A 

posal has been made to the Chilean Government 
‘or an increase in postal and telegraph rates, calcu- 
lated to produce additional revenue amounting to 
400 million pesos, of which it is intended to spend 
150 million in modernising éxisting services, 
100 millions for the purchase of new equipment, and 
150 millions on new. buildings. 





THE LATE MR. ROBERT HopGE.—We record with regret 
the death of Mr. Robert Hodge, which occurred at Bristol 
on May 27. Mr. Hodge, who was manager of the Bristo! 
office of the Metropolitan-Vickers Electrical Company. 
Limited, Trafford’ Park, Manchester, 17, was born in 
1881 and educated at the Manchester Grammar School. 
He joined the British Westinghouse Company, Limited. 
in 1903, and after general experience at Trafford Park. 
was attached to the company’s Newcastle office. From 
1914 until 1918 he was at the company’s London office 
and, after an interval at the Trafford Park Works. 
was appointed r of the firm’s Bristol office in 
1922. During the 24 years he was at Bristol he became 
a well known figure in engineering circles in the South- 
Western area. Mr. Hodge was elected an associate- 
member of the Institution of Electrical Engineers in 
1909 and was transferred to membership in 1933. He 
served as chairman of the Western Centre of the 
Institution in 1931. 








War RECORD OF Messrs. GEORGE KENT, LowiTeD.— 
The war-time activities of Messrs. George Kent, Limited. 
Luton, are fully illustrated in a booklet recently issued 
by the firm. While the staple products of the firm were 
supplied, often in a modified form, for specific 
during the war in large quantities, a variety of other parts 
were also manufactured. For one division, these parts 
involved the full use of the firm’s capacity for handling 
complete and precise mechanisms, such as mechanical 
computor units, armament control transmission gear. 
gyro-rate units for high-angle light anti-aircraft fire, etc. 
In another division, mass production of shell fuses and 
other components was carried out, while in another. 
vehicle steering gears, rotary transformers and small 
generating sets were manufactured. This list does not 
cover the whole range dealt with, but an idea of what 
was involved may be gained from the comparision that, 
before the war, the personnel employed averaged 1,800, 
while in September, 1942, the figure teached was 





3,120. 
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TRANSPORTATION TRAINING 
CENTRE OF THE ROYAL ENGINEERS, 
LONGMOOR. 


THE magnificent work done during the war by the 
Transportation Branch of the Corps of Royal men 
will already be familiar, in general terms, through 
published matter and other sources of information, 
both official and unofficial. The organisation, using 
that term in its broadest sense, which made success 
possible, not only during the early days of the war in 
France, but subsequently in the Middle and Far East, 
in Italy, and, finally, in Western Europe, may, however, 
not be so widely known and may, therefore, be illus- 
trated by some account of the Transportation Training 
Centre of the Royal Engineers at Longmoor, which 
we recently had an opportunity of visiting. 

The camp at Longmoor, which lies on high ground 
between Farnham and Petersfield, was originally 
established to vide accommodation for troops 
returning from the South African War. In May, 1905, 
however, its development as a permanent home for 
railway troops began, and a survey for a railway line 
to Bordon on the Bentley branch of the then London 
and South Western Railway was started. When it was 
opened in 1908, this line was of standard gauge, using 
60-lb. flat-bottom rails, and was 4} miles long, the 
greater part being single track. Until 1914, it was 
employed mainly for training purposes by two regular 
oun of i and by the Royal 
Anglesey and Royal Monmouthshire militia units. 
On the outbreak of war in that year, Longmoor was 
taken over by the Railway Operating ment, 
which formed a depot and training establishment 
for all railway troops. In 1920, the building up of 
a peace-time transportation organisation was recom- 
menced on the assumption, since fully justified, that 
in any future war much larger transportation forces 
would be required than could be provided from a 
small nucleus of regular troops, Consequently, the 
Supplementary Reserve Scheme, in which the British 
railway companies were asked to co-operate, was 
authorised. Longmoor then became not only the 
training centre for a small regular cadre, but also for 
the Supplementary Reserve units, which formed the 
core of the very large transportation organisation that 
was developed during the recent war. 

During the period between the wars a number of 
improvements in the training facilities at Longmoor 
were undertaken. The line from Longmoor to Liss 
on the Guildford-Portsmouth section of the Southern 
Railway was completed in 1933, the old name of 
Woolmer Instructional Military Railway being changed 
to that of Longmoor Military Railway. The track 
mileage was thus increased to 18 miles. The work- 
shops, running shed and yards were also remodelled. 
In 1942, a further rapid development took place, owing 
to the decision to use the railway not only for purely 
instructional purposes, but for serving a iaaied of 
transportation stores and sub-depots which had been 
constructed near the line. As a result, railway operat- 
ing, which had been a training expedient on a line with 
a very small commitment of freight traffic, became of 
vital importance in the reception and dispatch of 
strategic stores. On the constructional side, one of the 
most important results of this change was a physical 
connection with the Southern Railway at Liss, in order 
to facilitate the handling of these stores. The Holly- 
water loop line, was also completed and served the dual 
purposes of providing transport to and from the stores 
in thaf area and of training crews to deal with 1,000-ton 
freight trains. In addition, the main-line track was re- 
laid with 75-lb. and 90-lb. flat-bottom rails on timber or 
concrete sleepers with stone ballast and the branch 
lines with 75-lb. rails with ash ballast. The system 
now, consists therefore, of an eight-mile main-line from 
Liss to Bordon, which is double tracked between Long- 
moor Downs and Two Range Halt, together with the 
Hollywater Loop between Whitehall and Longmoor 
Downs, the total track mileage being 70. 

This additional track laying was undertaken by 
Railway Construction Companies, which were sent to 
Longmoor specially for that purpose, but the earth- 
works required for levelling and draining were under- 
taken by the Mechanical, Equipment Department, of 
the Centre and proved most valuable training. The 
Construction Department, as well as undertaking the 
maintenance of an increased route mileage, had to 
strengthen many of the bridges to deal with the higher 
axle loadings. The longest bridge—98 ft. span over the 
east end of Longmoor Yard—was actually recon- 
structed, while most of the others were strengthened 
by introducing deeper joists and adjusting the piers 
and abutments. A 300-ft. timber bridge on the main 
line was replaced by an embankment, the work being 
carried out by the trainees without interrupting the 
operation of the line. During the war, 27 locomotives 
were in steam at peak periods and as many as 850 loaded 
wagons were dispatched in one day. The peak traffic 
year was 1944, when 601,875 tons of traffic were 
exchanged with the Southern Railway at Bordon and 


Liss. A general view of the running sheds, stores and 
workshops at Longmoor is given in Fig. 1, on page 540. 
Returning to the subject of training, the only 
transportation troops available for active service in 
1939 were one regular Railway Company and a number 
of Supplementary Reserve Units dealing with con- 
struction, operation and stores, the total strength 
being about 4,000 officers and men, ing the war, 
however, T rtation © led to 4,330 officers 
and 148,000 other ranks, about half of whom were 
members of the Royal Indian ineers. To cope 
with this growth, Longmoor was increased from a 
peace-time h of about 500 all ranks to a maxi- 
mum strength of 7,000 in a 1942. At that 
time, the organisation consisted of a Headquarters 
and four Wings dealing with field works training, 
technical training, collective training, and depot, 
respectively. In 1939, a second Transportation 
Training Centre was opened at and 

in conjunction with the Melbourne i Railway, 
which was leased from the London Midland and 


down in 1942 and was converted into a Collective 
Training Wing, under the Commandant at Longmoor, 
for training units in heavy bridging and railway con- 
struction and operating the Melbourne 

Railway. This Wing was given up at the end of 1944. 
In addition, a Port Operating Technical Training Wing 
was formed at Penarth in 1943 and was subsequentl. 
moved to Barrow and Stranraer. It is now wah 
at Marchwood, near Southampton. In India, training 
centres were opened at Jullundur, Deolali and Bomba 
in 1941. Nearly 7,000 officers and over 51,000 other 
ranks were trained in various branches of railway work 
at Longmoor during the war. In addition, more than 
80,000 men passed through the depot to form drafts 
for new units or reinforcements. e training staff 
was drawn from every branch of civil transportation ; 
and it is not too much to say that the success achieved 
during the campaign is largely due to their efforts. 

The cessation of hostilities has again brought 
about a slowing down in the tempo of the depot, as a 
natural result of the reduction in the personnel that 
has to be dealt with. A main problem that has to be 
faced, however, is that a large majority of the experi- 
enced staff has had to be released, while at the same 
time the recruits coming forward are not so experi- 
enced as those obtai during the war, who were 
already mainly railway men. The length of the 
course has therefore had to be extended. As regards 
organisation, in addition to the Headquarters, with its 
administrative and technical side, there are now only 
two Wings, one of which is responsible for technical 
training and the other is a depot for holding and dis- 
persing personnel returni m overseas and for 
‘orming new drafts. The Technical Wing, which is 
under the supervision of a Chief Instructor, is divided 
into Railway Construction (including survey and 
bridging), Railway Operating, and Railway Workshops. 
In addition to training, the technical staff, which 
numbers 619, is responsible for maintaining the training 
machine, i.e., the Longmoor Military Railway. This 
machine is capable of dealing with 600 trainees a 
month in trades peculiar to the Transportation Branch. 
At present, however, not more than 200 trainees are 
undergoing instruction. 

The length of the courses naturally varies with 
the trades and their technical implications. For 
instance, a checker can be trained in two weeks, while 
a draughtsman requires 12 weeks and a machinist 
16 weeks. The courses are naturally intensive and 
are arranged on the assumption that the man has had 
some previous experience. Moreover, they are adapted 
to individual aptitudes and may, therefore, be shorter 
or longer than the average. In additior, the training 
in field works, which is undergone by every sapper 
in the Royal Engineers, is given, though this now 
takes place in the Training Battalions and not at 
Longmoor, It may be added that the ‘training is 
mainly practical and that considerable use is made of 
discussion-group technique. As has already been 
stated, a great deal of it takes place on the railway 
itself. Experience has shown, in fact, that this is the 
type of training which produces the most ready response. 
It has the added advantage that it gives the instructor 
a good opportunity of assessing a potential tradesman’s 
practical worth and of correcting mistakes. This is 
true whether the man is being trained as a blockman, 
brakeman, shunter, yardmaster or traffic operator. 

As we have said, a great deal of the training is 
carried out in the field, and conditions on the system 
during the war enabled this to be done under intensely 
practical conditions. For instance, the increase in 
traffic made the use of heavier locomotives necessary, 
the first type employed the Stanier 2-8-0’s 
with six-wheel tenders, followed by the 2-8-0’s and 
2-10-0 Austerities and the American ‘“ Consols.” As 
a result, increased attention had to be given to the 
formation and ballasting of the road-bed, while severe 
curves and the use of light 75-lb. rails provided good 





training for the platelayers. It was also necessary to 


Scottish Railway. This centre, however, was closed | i 


expand the workshops to deal with the overhaul of 
the locomotiyes and rolling stock. Although unfor- 
tunately the workshop site is not so well laid out as it 
might be, owing to its humble beginnings and peacetime 
economy, the equipment has been modernised to a 
large extent and most of the normal maintenance work 
can now be carried out in the shops. _ Similarly, the run- 
ning sheds were not built to give covered servicing 
accommodation for the number of locomotives.in steam 
during the war-time peak periods of traffic. Neverthe- 
less, satisfactory have been improvised 
and once again the men under training are given the 
opportunity of working under more or less active service 
conditions. Preliminary instruction in signalling and 
other connected phases of railway operation are given 
in the Signalling School, a view of which is reproduced 
in Fig. 3, on page 540. This school is equipped with 
all the types of railway signal equipment used in military 
operations and also with an electrically-operated model 
railway, thus enabling the pupil to follow through a 
complete series of movements as he would if he were 
in of a signal box. In connection with this 
part of the Centre’s activities it is interesting to learn 
that experimental work has been undertaken recently 
on the Longmoor Military Railway with the installation 
of colour-light si and that in the near future certain 
sections of the line are to be equipped with this type of 
traffic control. 

A view of the Bridging School, where instruction on 
all standard types of military bridges is given, appears 
in Fig. 2, on page 540. The tt includes the 
40-ft sectional plate girder bridge shown in the illus- 
tration and various types of steel trestling, such as 
that employed for repairi German railways. 
Mention may also be made of the “‘ unit constructior ” 
bridge, which can be used for spans between 45 ft. and 
105 ft. in length, and has the advantage that being of 
the sectional trussed frame type the individual] units are 
piconet wy Pe eRe sadhana Ged 
assembling a plate-girder bridge. Since under military 
conditions it is often impossible to erect such a bri 
simultaneously from both banks of the river it is the 
practice to build the girders on railway trollies and 
to launch them from one side only. To assist the 
operation, the bridge is fitted with a “nose piece” 
or extension of light steel frame construction, so that 
it engages with the abutment on the far side and 
relieves the bridge of the cantilever effect as soon 
as possible. During our visit, this method of con- 
struction was demonstrated with a 55-ft. unit bridge. 

The Bridging School was , at the time of our 
visit, in erecting an Everall sectional truss bridge, 
a view of which appears in Fig. 4, on page 540. 
This bridge is built up of sections not exceeding 2 or 
3 tons in weight, each of which can be assembled 
into a structure capable of crossing gaps of from 
100 ft. to 400 ft. in a single span. Each unit is 15 ft. 
deep and either one, two or three are used, depend- 
ing on the length of the span. The bridge under con- 
struction at Longmoor has a span of 320 ft. and is 
30 ft., or two units, deep. It is being built by straight- 
forward cantilevering out from both sides of the gap. 
We understand that this type of bridge was designed 
for crossing the large European rivers, and though it has 
not actually been tested under active service conditions, 
it is being extensively used in the rehabilitation of the 
railway systems in several of the European countries. 

The present Commandant of the Centre is Brigadier 
C. A. Langley, C.B.E., M.C., to whom we are indebted 
for the information on which the above article is based. 





ELEcTRICITY SUPPLY IN THE UNTTED STATES.—Acoord- 
ing to some figures given in the Edison Electric Institute 
Bulletin, the consumption of electricity in the United 
States during 1945 amounted to about 194,000 million 
kWh, compared with 198,161 million kWh in 1944, a 
decline of 2-1 per cent. The falling off in large-scale 
industry, however, amounted to 5-8 per cent., the actual 
consumption in that category being 108,450 million kWh. 
Domestic consumption, on the other hand, reached 
34,100 million kWh, an increase of 9-1 per cent., while 
rural consumers, with a consumption of 3,650 million 
kWh, were responsible for an increase of 8-2 per cent. 
It is estimated that the consumption of the average 
residence was 1,225 kWh, in spite of the shortage of 
electrical appliances. The number of consumers at the 
end of the year was 33,900,000, an increase of about 
800,000 ; and this increase was particularly noticeable in 
rural areas. About 270,000 farms were connected 
during 1945, making an aggregate of over 3,000,000, 
or more than half the total of 5,950,000. The average 
cost of electricity has decreased 14 per cent. since 
1939. The total capacity of the generating plant 
installed was 50,000 MW, of which 750 MW were added 
during the year. The maximum load was about 
41,000 MW. The output in 1945 was about 221,500 mil- 
lion kWh, of which 140,250 million kWh were generated in 
steam stations and 79,450 million kWh by water power. 





The output generated by steam decreased by 8 per cent., 
while that generated by water power rose by 7 - 4 per cent. 
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PUMPED-STORAGE PLANT AT PALU 
GENERATING: STATION. 


Tue Brusio power scheme has been carried out to 
utilise the water power available in the Poschiavo 
valley, which lies on the southern slopes of the Bernina 
range to the south-west of St. Moritz, in Switzerland. 
The catchment area involved covers about 5} square 
miles, while the total fall from the narrow strip of 
country, which forms the watershed between the rivers 
Inn and Po, and the point where the river Poschiavino 
flows in to the river Adda at Madonna di Tirano, in 
the Veltlin, is 5,962 ft. This total fall is utilised in 
five power stations with a total capacity of 105,000 h.p. 
These stations are used primarily to supply the electrical 
requirements of the valley, but are also employed to 
improve the service in northern Switzerland. The levels 
of the two aie lakes—Bianco and della Scala— 
were originally 7,318 ft. above sea level, but were raised 
first to 7,337 ft. and then to 7,342 ft., so as to bri 
their storage capacity up to 600 million cub. ft. Se 
other lakes in district have also had their capacities 
increased by the construction of dams to ensure the most 
economic utilisation of the water-power available. In 
addition, a compensating reservoir with a capacit 
of 5-825 million cub. ft, has been built on the Pala 
Alp. It is intended in future to increase the capacity 
of this reservoir to 210 million cub. ft., so as to provide 
ample storage capacity for all the stations as well as 
the necessary compensation throughout the year. 

Permission to obtain compensation in this way, and 
especially to raise the level of the Bernina lakes, was 
made subject to the requirement that the level of the 
lakes must have reached an altitude of 7,323 ft. b 
July 10 in each year. To fulfil this condition, a atralt: | 
storage plant was therefore erected at the uppermost— 
Palii—station and, in conjunction with the station at 
the next lower stage—Cavaglia—was designed to 
deal with peak loads and to work in 1 with 
stations with totally different hydraulic conditions. 
It is claimed that this has enabled the hydraulic 
economy to be improved and the natural beauty of 
the lakes to be enhanced. 

The Pali station is built on solid rock at a level of 
over 6,400 ft. above the sea, and slightly higher than 
the surface of the reservoir which is to be constructed 
at this place. It is supplied with water through a pipe 
line: 64%. 8 in. tn diameter: ahid's conduit, Of. ¢ tn, 
by 6 ft. 6 in. in cross section. Both pipe line and 
conduit are under pressure and connect the della Scala 
lake to a surge , 13 ft. in diameter and 98 ft. high, 
at Sassal-Masone. From this surge tank a pipe line, 
which varies in diameter from 4 ft. 5 in. to 3 ft. 5 in., 
runs down to the power station. This pipe line is 
laid partly in trench and partly in a gallery cut in the 
rock. The power station contains a si generating 
set, consisting of a 14,000-h.p. vertical shaft Pelton 
wheel coupled to a 1,200-h.p. Francis turbine arid to 
a 10,000-KVA alternator, The Francis turbine utilises 
the fall between the outlet from the Pelton wheel and 
the compensating reservoir. After passing through 
the turbines, the water is led either into the compensat- 
ing reservoir or into the high-pressure pipe line, which 
is connected to the station’ at Cavaglia. The whole 
system is designed to deal with a flow of 9,325 cub. ft. 
of water per minute. 

The pump chamber, the layout of which is illus- 
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Toom and is 59 ft. 
long by 15 ft. wide 
by 17 ft. high, It 
contains two Sulzer 
the suction pipes of 
which are connected 
to the high-pressure 
line to Cavaglia at 
@ point immediately 
above the valve 
which shuts that line 
off from the compen- 
sating reservoir at 
Palii. Since the water 
level in this reser- 
voir is never less 
than 15 ft. above the axes of the pumps, the 
latter are supplied under pressure and are there- 
fore always ready for service. The ps, which 
were manufactured by Messrs. Sulzer Brothers, Win- 
terthur, draw water from the com ting reservoir 
at Pali, which is supplied from the Cavaglia plant. 
They deliver it through a pipe 21-5 in. in diameter to 
a level of the ana Demag:A- and thence a the 

igh-pressure pipe line of the Palii station to the Bernina 
x ay the total lift being 1,020 ft. The ing 
branch to this ry a rhe ipe line can be shut off by 
a gate valve which is installed close to the turbine valve. 
As shown in Fig. 3, the pump sets are along 
the longitudinal axis of the pump room, their two shafts 
being almost in alignment. The pumps themselves are 
of the high-lift centrifugal type and are designed to 
deliver 4,950 gallons, 5,415 gallons and 5,810 gallons 
per minute against heads of 1,040 ft., 980 ft., and 920 ft., 
tespectively. The speed is 1,480 r.p.m. and the power 
required 1,972 h.p., 2,025 h.p. 2,060 h.p. under 
the three working conditions mentioned. 

The casings and covers of these pumps are of high- 
grade cast iron, while the impellers guide wheels 
are of cast chromium-steel. e forged-steel shaft is 
protected from corrosion by bushes of zinc-free bronze 
and runs in water-cooled ring-lubricated bearings. 
The connection between pump and motor is a flexible 
flywheel coupling. Oscillating weights are incorporated 
in this coupling to damp any vibrations which might be 
caused by ge fee bn the electrical — giving 
tise to shocks in the high-pressure pi ine. 
motors, which were pen. of men by Messrs. Brown, 
Boveri and Company, Limited, Baden, have an output 
of 2,200 h.p. at a speed of 1,480 r.p.m., and are supplied 
with three- current at a pressure of 7-5 kV anda 
frequency of 50 cycles‘persecond. The rotating parts of 
the sets are designed to withstand the stresses which 
would arise if the pumps raced when driven by water 
running backwards through them. Each of the two 
suction pipes is provided with a 20-in. valve which is of 
cast-iron and is desi; for a working pressure of 
142 Ib. per square inch. Down stream of each set the 
high-pressure pipe line is provided with a quick-closi 
angle valve with a 16-in.  npry 3 This is made o' 
cast-steel and is desi or a working pressure of 
450 Ib. per square inch. It is operated hydraulically 
by mechanism which causes it to close quickly at first 
and then slowly. It can be closed automatically 
should the electricity supply ‘be interrupted, while 
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trated in Figs. I to 4, is situated under the turbine 





arrangements are made for holding it open in any 
desired position or limiting the extent of opening. 












































The remaining equipment in the pump 
house includes a cooling-water pump which 
was also manufactured by Messrs. and 
is employed for ys ga cooling water 

the ings. In addition, a 
horizontal self-priming pump hag been 
installed to remove any leakage water. Both 
these pumps are driven electrically. 

The pumped storage plant just described 
is put into service in the spring of each 
year when the snows begin to melt and 
when the Bernina lakes may be also empty. 

We are indebted to Messrs. Sulzer 
Brothers (London), Limited, 31, Bedford- 
square, London, W.C., for the information on which 
the foregoing article is based. 





CHEMICAL RESEARCH EXHIBITION. 


Aw exhibition of some recent achievements of 
British chemical research, organised by Imperial 
Chemical Industries, Limited, Nobel House, London, 
8.W.1, was opened at the Tea Centre, 22, Lower 
en ate London, 8S.W.1, on Wednesday, June 5, 
and will remain open from 10.30 a.m. to 8 p.m. 
(Sundays, 2 p.m. to7 p.m.), until June 28. The exhibition 
is divided into five main sections, the first of which 
is devoted to the part played by chemical research in 
combating disease and improving sanitation. The 
second section outlines the part p’ayed by the chem- 
ical industry in modern agriculture, particularly in 
combating moulds, bacteria and weeds. The develop- 
ment and use of the new selective weed-killer Methoxone 
(2-methyl-4-chlorophenoxy-acetic acid), a British: 
discovery, which eradicates the chief weeds but is 
harmless to cereal crops or grasses, is illustrated “by 
models, diagrams and photographs. The third section 
is devoted to the t against predatory and disease- 
bearing insects, and the fourth, probably the most 
important from the engineer’s point of view, deals with 
plastics. This latter section centres round Perspex 
and polythene, both of which are discoveries of British 
chemical research in the field of ics. Methyl- 
methacrylate, the material from which Perspex has 
been developed, was originally uced in 1930 as an 
interlaying medium for safety glass. For this purpose 
it pore | failure but, after polymerisation, it becomes 
Perspex, which is light and transparent, but will 
neither splinter nor shatter like glass. During the 
war it was employed as glazing material in fighting 
aircraft, and at the mt time it is being used in 
corrugated sheets for roof lighting, for surgical and 
dental equipment, and other applications. Polythene 
is a polymer of ethylene, a constituent of coal gas, and 
is very tough, flexible and water-resistant. Under 
normal conditions ethylene does, not polymerise, but 
LC.I. chemists discovered in 1933 that it could be 
made to do so under extremes of pressure and tem- 
perature. The qualities of polythene as an electrical 
insulator made it of partic value in the develop- 
ment of Radar. The fifth section is devoted to Ardil, a 
moth-proof wool-like protein fibre made from ground 
nuts. It can be used in conjunction with wool, 





cotton or rayon. 
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(Coventry) Lim1rTep. 


REDUCTION GEARBOXES.—We have received from 
Messrs. Alfred Wiseman and Company, Limited, 8, 
Southam pton-row, London, W.C.1, a comprehensive 
catalogue of the totally-enclosed reduction gears manu- 
factured by them at their Birmingham works. The 
types illustrated and described cover spur, helical, bevel, 
and worm gears, single or double reductions, fan-cooled 
gears, etc. The descriptions are accompanied by full 
tables of horse-power ratings, torque in in.-lb., speeds 
and reduction ratios, weights, type of oil suitable, and 
similar data. 





Wark DAMAGE TO DuTCOH RaILways.—The Board of 
General Managers of the Netherlands Railways, Utrecht, 
have sent us an illustrated brochure showing the extent 
of the damage done to the railways in Holland by the 
Germans between September 17, 1944, the date when 
the Government of the Netherlands called a general 





railway strike so as to impede the transportation of 
enemy forces as much as possible, and May 5, 1945, the 
date of the German capitulation. It is stated that an 
estimate made immediately after the enemy surrender 
showed that 84 per cent. of the locomotives, 94 per cent. 
of the passenger coaches, 98 per cent. of the goods wagons, 
99 per cent. of the electric trains, and 100 per cent. of 
the Diesel-electric trains had been destroyed or stolen. 
Moreover, 18 per cent. of the stations, 68 per cent. of the 
signal boxes, 62 per cent. of the track, including the 
rail bed, and 70 per cent. of the bridges, had also been 
destroyed. After the liberation the Dutch railwaymen 
returned to work. By July some trains were running 
again, and, towards the end of 1945, about 90 per cent. 
of the destroyed lines were in use. The book is entitled, 
“They had Seven Months,” and shows typical trains, 
tracks and stations in their pre-war condition and as 
they were left by the Germans. 


| 





MARINE ENGINES. 
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Messrs. Perrers, Limrrep. 


SMALL" INTERNAL-COMBUSTION 
MARINE ENGINES. 

THE two types of small internal-combustion marine 
engines illustrated in Figs. 1 and 2, on this page, though 
by no means new products, owe their appearance on the 
market at this time to the fact that, having been 
produced in quantity during the war, the termination 
of contracts resulting from the cessation of hostilities 
has enabled immediate delivery to be offered to the 
general public. This statement calls for some qualifi- 
cation with regard to the engine illustrated in Fig. 1, 
which shows the air-cooled single-cylinder petrol engine 
manufactured by Messrs. Petters, Limited, Lough- 
borough. This has been used for a variety of purposes, 
and recently several new sizes have been introduced, 
as described on page 139,,ante, but it is only recently 
that a demand has arisen for it for marine use. The 
anager suoceeafully adapted yet — 

been successfully ada; r the ome 

small craft. The engine itself does not r materially 
pare on nan described in the previous article, but the 

ment may be referred to. The engine 
ee bei for tn ustrial and other purposes runs in one 
direction ng btm and the reverse running réquired for 
marine use is effected by making the propeller of the 
reversing type, a cam mechanism in the boss being 
actuated by a shaft contained in the propeller shaft. 
The axial movement of this shaft is controlled by the 
lever seen in the centre of the illustration. In the 
two extreme positions, the lever gives full ahead and 
full astern movement of the boat, with an intermediate 
neutral position. 

The propeller is not designed to control the speed of 
the boat by variation of the pitch and has, we under- 
stand, proved by extended tests to be entirely satisfac- 
tory in operation for light duties. For the control of 
speed the ‘hand throttle of the engine can be readily 
arranged to be operated from a position close to the 
reversing lever. If desired, the exhaust can be led to 
discharge overboard, though exhausting through the 
standard silencer has proved quite satisfactory; a 
special silencer can, however, be fitted if desired. The 
5 brake horse-power single-cylinder engine is available 
with the reversing propeller equipment, as are also the 
twin-cylinder engines of this type. It is understood 
that the installations described above are intended for 
light duty only ; where heavy duty is involved and more 
arduous conditions of service obtain, some users may 
prefer reversal to be effected by the more conventional 
reverse gearbox and experiments are now in progress 
with gearbox of this type. 

The shown in Fig. 2, like that shown in 
Fig. 1, has been extensively employed in connection 
with war activities.and is available for immediate 
delivery, but unlike the Petters engine it is of the 
compression-ignition type and was originally designed 
for marine service, though widely used for other 
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— It is of the “Cub” type, manufactured 
| essrs. Oil Engines (Coventry), Limited, Coventry, 
and has two horizontally-opposed water-cooled cylin- 
ders, 80 mm. bore by 100 mm. stroke. On a 12-hour 
rating the engine develops 11-6 brake horse-power, 
at 1,300 rp.m. At the same speed, the l-hour rating 
is 12-8 brake horse-power and the maximum output 
is 14-6 brake horse-power. At this speed the 
nical efficiency is just under 68 per cent., and the 
fuel consumption is 0-42 Ib. per brake horse power hour. 
The most economical s is 1,600 r.p.m., when the 
consumption is 0-41 lb. and the thermal efficiency 
34 percent. The propeller speeds are of course reduced, 
a reverse reduction gearbox, with a reduction ratio of 
2 to 1, being built integrally with the engine. The 
gearbox has its own forced-feed lubrication pump. 
The general construction of the engine will be clear 
from Fig. 2, but S starting handle 
may be referred to. is handle, it may be pointed 
out, is on the camshaft instead of on the crankshaft, 
an arrangement which causes the crankshaft to be 
rotated at twice the handle speed, which facilitates 


8 - The decompressor cam is engaged by a 
spring Lithia" tring ath, 0 “aap”. oot whee 
instantaneous in action. For engines which have to 
be started in the open air in extremely cold weather, a 
cold-starting device can be fitted. This consists of a 
plunger injecting a mixture of lubricating oil and fuel 
oil into the combustion chamber. This temporarily 
increases the compression pressure and also insulates 
the combustion chamber walls against heat losses. An 
electric starter can be supplied if required. 
The crankcase is of aluminium and the crankshaft is 
to be drawn out endwise. The cylinder liners 

are of close-grained cast iron, as are also the cylinder 
heads. The upper half of the combustion chamber is 
removable and is designed to give a high degree of tur- 
bulence, this being such that a simple pintle-type nozzle 
can be employed. The combustion chamber gives a 
very flat torque curve and fuel-consumption curve over 
@ speed range from 800 r.p.m. to 2,000 rpm. Ata 
12-hour rating the b.m.e.p. is in accordance with the 
B.S. Specification. No. 765-1938, namely, 83-7 lb. per 
square inch, a figure which allows an ample margin 
before the smoke limit is reachéd. The normal com- 


hand control and as 
Tange governor suitable for remote control. 
This last controls the engine at all speeds and loads 


Some further details of construction may be briefly 
described. The crankshaft is built up from three 
high-tensile heat-treated forgings of ne steel, and is 

= are 


ae injection are mounted in a 
fed fo the top of the enaius encing. The camshaft 
is: driven from the crankshaft by a duplex chain, 
while a single roller chain drives the water circulating | 
gear pump and the lubricating oil pressure pump. 
The ci ting water is through a jacket in 
the sump, to cool the lubricating oil, before bei 
delivered to the cylinder jackets and heads. The oi 
pump is water-cooled. In addition to delivery of | 
pressure oil to the crankshaft, etc., it is also passed 
through the hollow tappets and push rods to the rocker 
arms. The lubricating oil consumption is approxi- 
mately 0-006 lb. per brake horse-power per hour, or one 
pint im 30 hours at full-load running at 1,500 r.p.m. 
An Auto-Klean filter is embodied in the pressure 
system. The fuel is also filtered before passing to the 
two fuel pumps, which supply oil at a pressure of 
120 atm to the injectors. 
the engine shown in Fig. 1 will still be 

manufactured by Messrs. Petters, Limited, and that 
shown in Fig. 2 by Messrs. Oil Engines (Coventry), 

imited, we are informed that distribution will be 
solely in the hands of a company recently formed under 
the title Associated British Oil Fagen. Limited, 
32, Duke-street, St. James’s, London, S.W.1. 





INDUSTRIAL PLANT AND BUILDINGS,—Messrs. Whiteley- 
Read Engineers, Limited, Basford, Nottingham, have 
sent us @ brochure illustrating and describing some of the 
different classes of their products. These include 
structural steelwork for buildings, steel chimneys, 
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bunkers, conveyors, elevators and stackers, air receivers, 
tanks, ducting, mixing machines, etc. 
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of the lamps is also stated. Comments 
draft Codes, received up till July 1, will be examined 
by the Code and Drafting Committee and the final draft 
will be submitted for the approval of the Codes of 
Practice Committee. [Price 2s. each, postage included.) 
Rubber Products.—An addendum to the foreword of 
British Standard War-Time Specifications for rubber 
products has been issued by the Institution. This 


percentage of natural rubber (and total rubber hydro- 
carbon, if applicable) no appl 

change in the supply position of natural rubber. 
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Limited, Aldwych House, Aldwych, London, W.C.2. 
[Price 32s. 6d.] 
Aide-Mémoire Dunod. Métrologie Générale (Grandeurs et 
Unités). 
VaLLor. Dunod, 92 rue Bonaparte, Paris (VIe). 
[Price 240 francs.] 

Collection: Matériaux de Synthése. Edited 

PIGANIOL. Aminoplastes. By PrerRe TALeT. Dunod, 
92 rue Bonaparte, Paris (Vie). 
Mitteilungen aus dem Institut fiir Baustatik an der Bid- 
genéssischen Technischen Hochschule in Ziirich. No. 15. 
Vorgespannter Beton. 
Schweizerische 
PrRoFEssOR Dr. M. Rirrer and Dr. P. Larpy. A.G. 


_ Switzerland. [Price 12 Swiss francs.) 
| Mitteilungen aus der 
der Eidgenéesischen 
No. 10. Der Einfluss des Unterbaues auf Schdiden im 
Strassenbau. By Dr. ARMIN VON Moos. Uber einen 


—~zensee, 


Stockerstrasse 64, Ziirich 2, Switzerland. 


MatTrHEws, F.R.S. 
Petroleum Resources. By WaAtLace E. Pratr. The 
Director, Smithsonian Institution, Washington, D.C., 
U.S.A. 

Your New Home. The House-Building Industries’ 
Standing Committee, 
London, W.1. 
Civil Engineering: 4 Career. By Victor J. WiLmorn. 
Lomax, Erskine and Company Limited, Aldwych 
House, 
Building an Engineering Career. 
WiuiaMs. Second edition. McGraw-Hill Book Com- 
pany, Incorporated, 330, West 42nd-street, New York 
18, U.S.A. 
Company, Limited, Aldwych House, Aldwych, London, 
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SPECIFICATIONS. 


awe Institution. 
ictoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 
ildings and Electrical Plant.—The 
Codes of Practice Committee for Civil Engineering, 
Public Works, Building and Constructional peg 
ese 
comprise No. 2.4, relating to decoration (the painting 
of surfaces in rapa al No. 3.4101, covering private 
electric generating plant ; and No. 3.4131, concerning 
vision of electric lighting in dwellings. Code 
No. 2.4 contains a @omprehensive list and description 
of tools and accessories and includes a schedule of the 
paint types to which reference will be made in forth- 
i ge No. 3.4101 be 
equipment necessary a generating t 
not exceeding 250 kW. The power unit may be steam- 
driven or of the internal-combusti ine type. 
the instal- 
necessary to guard against 

possible fire risks. A Oe ae 
storage batteries is also given. Code No. 3.4131, like 
the previous one, has been pre 
convened by the Institution of Electrical le 
in the selection of lighting equipment ; 
of the 
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PERSONAL. 

ATR COMMODORE FRANK WHITTLE, ©.B.E., M.A. 
F.R.Ae.S., R.A.F., will continue in the service of the 
Ministry of Supply as technical adviser on engine design 
and production to the Controller of Supplies (Air). 

Mr. E. R. WILKINSON, M.I.E.E., President of the 
Association of Supervising Electrical Engineers, 54, 
Station-road, New Barnet, Hertfordshire, will retire 
from that position in October after having served fop 
two years. His successor will be Mr. H. Niwmo, 
M.Inst.C.E., M.I.E.E., M.I.Mech.E. 

ProressorR H. J. COLLINS, M.Sc., M.Inst.0.5., 
M.1.Mech.E., has been elected President of the Institution 
of Structural Engineers, 11, Upper Belgrave-street, 
London, 8.W.1. 

Mr. JOHN CARSON, manager, Harland and Wolf, 
Limited, Liverpool, has been re-elected chairman of the 
Dry Dock Owners’ and Repairers’ Central Council for a 
second year of office. Mr. R. H. STEPHENSON, of 
Smith’s Dock Company, Limited, North Shields, ind 
Mr. G. 8. Cromar, of Barclay, Curle and Company, 
Limited, Glasgow, have been re-elected senior vice-c)):in 
man and junior vice-chairman, respectively. 

Owing to ill-health, Mr. B. G. Drummonp, M.1.E.E., 
has been obliged to retire from the position of gencral 
manager and engineer to the East Anglian Electric 
Supply Company, Limited; the Bedfordshire, Cam- 
bridgeshire and Huntingdonshire Electricity Company, 
and the Newmarket Electric Light Company, Limited. 
He has been succeeded by Mr. H. C. WarTERs, formerly 
assistant general manager of the group of companies. 
Mr. H. J. Wrient has been appointed assistant general 
manager of the East Anglian Company and Mr. A. D. 
CuurcH, assistant manager of the Bedfordshire, Cam- 
bridgeshire and Huntingdonshire Company. 

Dr. J. R. Warrraker, M.Sc. Tech., M.I.Mech.F., 
A.M.Inst.C.E., has been appointed Principal of Dundee 
Technical College. We regret that in our previous notice 
regarding this appointment, on page 514, ante, we inad- 
vertently gave Dr. Whittaker’s initials as J. H. 

Mr. E. C. WESTON, assistant to the Superintendent of 
Motive Power, London Midland and Scottish Railway, 
Watford, is to be assistant to the Superintendent of 
Motive Power (Coal Supplies) at Derby, from July 1, 
in place of Mr. H. G. SHortt, who is retiring. Mr. 
Weston’s place at Watford will be taken by Mr. W. H. 
Ensor, at present district locomotive superintendent, 
Derby 


Dr. T. Howarp BouTier, J.P., who, as leader of the 
representatives of the Association of Tar Distillers, was 
appointed -vice-chairman of the Executive Board of the 
British Tar Confederation in January, 1946, and who has 
occupied the chair since that date owing to the absence 
through illness of the chairman, Mr. A. E. SYLVESTER. 
F.C.A., has been appointed chairman of the Board for 
the current year. Mr. Sylvester is to be vice-chairman 
of the Board. 

Mr. A. M. WELLINGTON, M.Inst.T., general manager 
of the San Paulo (Brazilian) Railway Company, Limited, 
has been appointed honorary corresponding member of 
the Institute of Transport for Brazil. Mr. A. G. Grir- 
Frrus, B.Sc. (Econ.), has been appointed the Institute’s 
librarian, and took up his duties on June 1. 

Mr. G. Hatta, who has represented Messrs. Edgar 
Allen and Company, Limited, in Sheffield and district 
for 43 years, retired on June 1. Mr. B. BLACKWELL 
GREEN, formerly manager of the trackwork department, 
has succeeded Mr. Hallam. Mr. H.W. T. Mason is retir- 
ing from the London office of the company at the end of 
August and will be succeeded by Mr. E. E. Payne, until 
recently general manager of the machinery department 
and British ‘“‘ Rema ” Manufacturing Company, Limited, 
Sheffield. Mr. W. J. McBripE has been made manager 
of the machinery department (now to be known as the 
engineering department), Sheffield. Mr. J. Davis has 
been appointed manager of the British “‘ Rema ” Manu- 
facturing Company, Sheffield. 

AUTOMOBILE AND AIRCRAFT SERVICES, LIMITED, have 
been formed for the purpose of supplying passenger 
cars, commercial vehicles and aircraft. The chairman 
is Mayor R. H. Mayo, A.M.Inst.C.E., F-R.Ae.S., 
M.Inst.T., and the managing director Mr. C. T. Jack 
Mayo. The company’s temporary head office is at 
45, Dorset-street, | Baker-street, London, W.1 (Tele- 
phone : WELbeck 6461). 

Messrs. TANGYES LimireD, Cornwall Works, Smeth- 
wick, Birmingham, have re-opened a branch office in 
Manchester, at 5, Cross-street (telephone: Blackfriars 
5320). The district manager is MR. J. G. BENWELL. 

THE WESTINGHOUSE BRAKE AND SIGNAL COMPANY, 
LuwreD, inform us that the commercfal branches of their 
business, evacuated to Pew Hill House, Chippenham, {fn 
1939, will be at 82, York-way, King’s Cross, London, N.1, 
on and after June 29 (telephone : TERminus 6432). 
Messrs. Iaranic ELecrric Company, LIMITED, 
Victoria Station House, Victoria-street, London, 8.W.1, 
have opened a new office at 31, Queen-street, Cardiff. 





[Price 15s.] 


(Telephone : Cardiff 1524.) 
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NOTES FROM THE NORTH. 
GLasGow, Wednesday. 


scottish Steel.—-The nationalisation proposals outlined 
py Mr. J. Wilmot gave some indication of the widespread 
extent of the Government’s intentions. Taking the 
proad outlines enunciated by the Minister, it is considered 
that the proposals will almost automatically transfer the 
whole of the Colville undertaking to the State. Their 
Glengarnock, Dalzell, and Clydebridge works are all 
primary steelmakers and primary rollers and it must be 
presumed that they will be . The Blochairn 
and Hallside works come into the same category. The 
tanarkshire Steel Company’s Motherwell works is 
another which will almost certainly be nationalised. The 
jeading Scottish sheetmakers, Smith and McLean, 
Limited (subsidiary of Colvilles), are thought to be likely 
to go into the scheme also, despite their status as light 
rollers and finishers. Other, smaller re-rolling concerns 
such as Etna, Bains, Williams, Brabys, etc., may be 
left, as well as the independent arch makers and con- 
structional firms. The fear is entertained, however, that 
the Government will not look favourably on any proposal 
which might create competition with nationalised under- 
takings, and it is likely that only a very insignificant 
fraction of the industry will be allowed ultimately to 
remain in private ha: The alloy-stee] makers have 
not been specifically mentioned, but in Scotland this work 
is carried by a firm which constitutes more or less a depart- 
ment of Colvilles, and is therefore likely to be included 
with the parent undertaking. Beardmores are said to 
be on the border line, as also are the Scottish interests 
of Stewarts and Lloyds. 

Scottish Coal.—Supplies of coal are now more plentiful 
than has been the case for a long time. 
reduction in domestic and central-heating demands has 
been mainly responsible for the improvement. Pro- 
duction is steady, with a weekly average of just under 
150,000 tems, but for the time being the output is prob- 
ably some 20,000 to 25,000 tons a week above current 
consumption. The programmes, however, are being 
clovely adhered to, and any surpluses have to be con- 
signed im accordance with the allocations of the Iniand 
and Area Committees and the C.S.0., working in con- 
junction with the Ministry. House-coal depots are now 
better stocked than they were a year ago, and if progress 
is maintained the target stocks for next winter are 
though® to be within reach of attainment. Opencast 
production is still expanding; a new site at Newbattle, 
the largest at present in Scotland, is due to start produc- 
tion in June. More than 100 wagons of screened open- 
cast coal are being distributed to house-coal merchants 
each day, and this rate has been maintained for some 
weeks, The position in Fife is still fairly comfortable. 
Mining engineers here are strongly advocating a five-day 
week of 8 hours a day; this would not affect the main- 
tenance of output, but would provide the men and 
machinery with a useful break at the week-ends. Main- 
tenance and repairs could be much more easily and 
efficiently carried out, and absenteeism would be sub- 
stantially reduced. A shorter day is also demanded, 
but this, itis thought, would inevitably reduce output, 
with grave consequences for national recovery. 


—— 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—Some welcome news of expan- 
sion in two foreign trades for Welsh anthracites has been 
released during the past week. It was announced that 
Canada, which before the war was a steadily growing and 
important buyer, taking something like 900,000 tons a 
year, was to receive about 12,000 tons of anthracite a 
month. Some of this anthracite was to be supplied from 
the new opencast workings which have just come into 
production and it was stated that the fuel would be of 
good quality. Italy, also ari important market for Welsh 
coals before the war, has made arrangements for the 
supply of about 20,000 tons of low-grade anthracite duffs. 
For some time past these coals have been almost all'that 
local shippers have been able to offer foreign customers. 
France has been getting supplies at the rate of about 
60,000 tons a month. It was expected, however, that 
France would be able to obtain some better grades of fuel 
as the result of the release of about 100,000 tons from 
dumps which the Government have built up in the 
country. There was no indication, however, of any early 
expansion in the supply of steam coals for export. Pro- 
ducers were engaged almost to full capacity in satisfying 
the urgent needs of heme consumers, and the demand 
from this source was actively maintained. As a result, 
most collieries had sufficient business in hand to account 
for practically the whole of their potential outputs over 
some months to comie and there was none to spare for 
export. . There was an active demand for all the large 
sorts, whiich were well sold forward and were firm. The 
sized and bituminous smalls remained extremely scarce 
and strong, but some of the inferior dry steams were on 
offer. Patent fuel and cokes were in good attention but 
were not easy to secure. 
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NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—The demand for iron and steel 
continues to expand but new business develops slowly 
owing to producers’ congested order books. The total 
tonnage of contracts in hand is stated to be nearly equal 
to the highest level of the war period, but is insufficient 
to meet the heavy and still expanding requirements of 
buyers. The distribution of material for essential 
home purposes is on a scale that greatly restricts the 
release of tonnage for shipment overseas, and the demand 
for still larger deliveries for requirements of the home 
industries threatens to necessitate further curtailment 
of exports. Available parcels of pig iron are promptly 
taken up and larger supplies of semi-finished steel are 
urgently needed by the re-rollers. Priority attention is 
accorded specifications for shipbuilding requisites and 
commodities needed for structural engineering work. 


Foundry and Basic Iron.—The light foundries are very 
busy and require larger deliveries of high-phosphorus 
pig iron. Tees-side blast furnaces are still turning out 
only very moderate quantities of foundry pig and the 
substantial supply from other iron centres falls incgn- 
veniently short of the users’ increasing demands. Basic- 
iron production is absorbed by the heavy requirements of 
the makers’ own consuming plants. 

Hematite, Low Phosphorus and Refined Iron.—Condi- 
tions in the Kast Coast hematite branch of trade show 
little change. Home users would welcome larger deli- 
veries, but are regularly receiving parcels that cover 
their essential needs. The outputs of low- and medium- 
phosphorus grades of iron are going promptly into use. 
The make of refined qualities suffices for the users’ 
actual needs. 


Manufactured Iron and Steel.—The various descriptions 
of semi-finished and finished iron are obtainable in ample 
quantities, but the heavy output of steel commodities 
falls considerably short of the d d. The ity of 
some classes of semi-finished steel is acute. Importse— 
particularly of billets—are still needed to supplement 
home production. All the rolling mills, are operating 
at high pressure and have work in hand that will keep 
them actively engaged for several months. Black and 
galvanised sheets cannot be purchased for delivery 
earlier than the late autumn, while manufacturers of 
light and medium plates, light and heavy sections, rails, 
railway chairs, points and crossings, pit props, arches and 
colliery roofings have a great deal of work to carry out. 

Scrap.—Users of good iron and steel scrap are keen 
buyers. Steelmakers are pressing for maximum supplies 
of heavy melting scrap and foundry owners are readily 
accepting the available quantities of ordinary heavy 
cast-iron scrap and machinery metal. 
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-NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—Light iron foundries are as busy as 
the labour position will permit, but the heavy iron 
foundries are feeling the lack of orders from the arma- 
ments industry. There is some compensation from the 
ordérs for heating and air-conditioning plants, this indus- 
try having been given an impetus by the coal scarcity. 
The steel foundries are recovering from the lack of 
Government orders and are making effective use of re- 
organised equipment and lay-out ; some export business 
is helping the steel foundries, which have numerous home 
orderson hand. The demand for alloy steels is well main- 
tained, and more orders on export account have been 
secured. I skilled men is the chief handicap in 
several branches of the steel industry. 

South Yorkshire Coal.—Production is being impeded 
by a strike of deputies at several pits. Supplies of coal 
are shorter, while the demand is intensified. Industrial 
steams are in demand to bring reserves at the works to a 
safe level. Locomotive hards are in increasing demand, 
and there is a heavy call for gas and coking Much 
more coking coal is needed. Electric power stations are 
having to rely mainly on outcrop coal. Coke ovens are 








working at slow heats in some cases, and the make of- 


coke is quickly absorbed. 





Tue Raper 423 ExcavaTor.—Messrs. Ransomes 
and Rapier, Limited, Waterside Works, Ipswich, 
has sent us a copy of a recently issued booklet, 
dealing in considerable detail with one of the firm’s range 
of excavators, namely, a machine having a digging 
capacity of §-cub. yard (500 litres). As with other 
machines of the range, the excavator can be supplied 
with equipment enabling it to be used also for trenching, 
skimming, or pile-driving, or as a grab or crane, the various 
units being interchangeable. The distinguishing title 
is “‘ The Rapier 423,” and the power unit may be either a 
Diesel engine, a petrol-paraffin engine, or an electric 
motor, as preferred. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





Rovat Instrrurion.—Friday, June 14, 5.15 p.m., 
21, Albemarle-street, W.1. -‘‘ Torpedoes: Their Use 
and Development During the War,” by Mr. W. W. Davis. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Measure- 
ments Section: Friday, June 14, 6 p.m. for 6.30 p.m., 
The Connaught Rooms, Great Queen-street, Kingsway, 
W.C.2. Section Informal Dinner. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Forty-Third 
Annual Conference at the Grand Hotel, Birmingham, 
Tuesday, June 18, to Friday, June 21, inclusive. Tuesday, 
June 18, 8.15 p.m., Reception at Botanical Gardens, 
Edgbaston. Wednesday, June 19, 9.30 a.m., Grand 
Hotel, Annual General Meeting; 12.40 p.m., Luncheon 
at Botanical Gardens, Edgbaston ; 2 p.m., Grand Hotel, 
Edward Williams Lecture and Technical Sessions. 
Thursday; June 20, 9.15 a.m., Grand Hotel, Technical 
Sessions; 1 p.m., Luncheon at Botanical Gardens, 
Edgbaston; 2 p.m., Works Visits; 6.45 p.m., Grand 
Hotel, Reception by the President, Mr. D. H. Wood, and 
Mrs. Wood, followed by Annual Banquet at 7.15 p.m. 
Friday, June 21, 9 a.m., various All-Day Works Visits ; 
8 p.m., Reception at “‘ Cotswold,” Barnt Green. For 
detailed programme, see page 489, ante. 

INSTITUTION OF MINING ENGINEERS.—Summer Meet- 
ing, at Sheffield, Thursday, June 20, and Friday, June 21. 
Thursday, June 20, 2.15 p.m., The Royal Victoria Station 
Hotel, Sheffield, General Meeting. ‘“‘ Report of a 
Technical Mission to the Ruhr Coalfield from the Mechani- 
cal Advisory Committee of the Ministry of Fuel and 
Power, arranged by the British Intelligence Objectives 
Sub-Committee,” to be introduced by Messrs. William 
Reid, R. C. Lancaster, R. Crawford, and D. Jackson ; 
7 p.m., The Royal Victoria Station Hotel, Institution 
Dinner. Friday, June 21, 10 a.m., various excursions ; 
6 p.m., The Royal Victoria Station Hotel, Dinner-Dance. 


INSTITUTION OF PRODUCTION ENGINEERS.—Wolver- - 
hampton Section: Thursday, June 20, 6.30, p.m., The 
County Technical College, Wednesbury. ‘‘ Broaching- 
Machines, Tools and Practice,” by Mr. E. Percy Edwards. 

Society or CHEMICAL INDUSTRY.— Manchester Section : 
Friday, June 21, 6.30 p.m., Central Library, St. Peter’s- 
square, Manchester. ‘‘ Molecular Structure and Mechani- 
cal Properties of High Polymers,” by Professor H. Mark. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Saturday, 
June 22, 3.30 p.m., Esso House, Milton Hill, near Abing- 
don. First post-war Graduates’ Rally. 





CONFERENCE ON INDUSTRIAL SpPEcCTROSCOPY.—The 
Institute of Physics has announced that its newly-formed 
Industrial Spectroscopic Group will hold its first con- 
ference on Friday and Saturday, July 5 and 6, in the 
auditorium of the Wellcome Research Foundation, 
183, Euston-road, London, N.W.1. The conference 
will be open to interested without charge, whether 
members of the Institute or not. ‘The meeting on Friday, 
from 2.30 until 7.0 p.m., will be devoted to infra-red 
absorption spectroscopy and the speakers will be Dr. 
H. W. Thompson, of St. John’s College, Oxford, and Mr. 
G. F. Lothian, of the South-West Essex Technical 
College. The meeting on Saturday will continue from 
10 a.m. to 5 p.m., and will deal with emission spectro- 
scopy only. The speakers will be Mr. A. S. Nickelson, of 
Woolwich Arsenal; Mr. A. Walsh, of the British Non- 
Ferrous Metals Research Association; end Mr. H. T. 
Shirley, of the Brown-Firth Research Laboratories, 
Sheffield. 





ELEcTRIcAL CATERING ON “AIR LINERS.—The problem 
of providing passengers on long air voyages with appro- 
priate meals, it is claimed, has been successfully sofved 
by a system which is being used on the Lancastrian 
“ Starlight” and other liners operating on the South 
American service of the British South American Airways 
Corporation. This consists essentially of carrying packets 
of pre-cooked frozen meals, known as Frood, with which_ 
Messrs. J. Lyons and Company have been experimenting 
for some time, and re-heating them as required in an 
electrical cabinet, which has been manufactured by 
Messrs. The General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2. The different types 
of Frood available, we understand, are the result of much 
experiment. This has been directed to discovering a 
variety of dishes, which will be wholesome and palatable 
even after they have been stored for a considerable time 
at a low temperature. The heating cabinet has an elec- 
trical loading of 750 watts at 24 volts and is designed to 
operate at a temperature of 350 deg. F. This is sufficient 
to convert the Frood, which is initially at a temperature 
of about 15 deg. F., into a hot dish in about an hour. 
With the cessation of rationing it is hoped to adopt 
similar arrangements on long distance "bus routes and for 
many other purposes. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMPte Bar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office | N’ 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 





SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 


stalls, or it can be supplied by the Publisher, post free, | __ 


at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies wee £2 18 6 
Thick paper copies ............ £3 3 0 
For all other places abroad— 
Thin paper copies . £ 3 0 
Thick paper copies 3.7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside b and white pages 
and in the buff art paper two- supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12' in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 
headings of ‘Appointments Open,” “ Situations 
Wanted,” ‘‘ Tenders,” etc., is 8s. for the first four lines 
or under and 2s. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 24s. per inch. 
If use is made of a box number the extra charge is 
1s. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
33} per cent. for fifty. two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements’ intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The Proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 
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THE SHAPE OF WINGS 
TO COME. 


Tue progress of aeronautical theory throughout 
the past six years has properly been among the 
most strictly guarded of war-time secrets and, while 
the more astute technical man may have been able, 
from such scraps of information as inevitably became 
public regarding the performance of British fighter 
aircraft, to draw the general inference that funda- 
mentally important knowledge was being pursued, 
he would hardly have hazarded a guess at the 
directions along which advances were being secured 
unless he had followed closely the trends of aero- 
dynamic research for a year or two prior to the out- 
break of war. The full significance both of the 
problems themselves and of the degree of success 
achieved towards their solution has been known 
only to those intimately connected with the work. 
This consideration alone is enough to account for 
the absorbed interest with which a large audience 
heard Mr. E. F. Relf, F.R.S., deliver the 34th Wilbur 
Wright Memorial Lecture to the Royal Aeronautical 
Society on May 30. Prior to his recent appointment 
as Principal of the new Aeronautical College at 
Cranfield, Mr. Relf was for many years Super- 
intendent of the Aerodynamics Division at the 
National Physical Laboratory, actively concerned 
both with the conduct of research in this country 
and the co-ordination of relevant discoveries from 
every available source. When it is added that Mr. 
Relf’s talent for clear exposition was fully equal to 
his enviable opportunity to disclose the hitherto 
secret results of six years’ work, it is evident that 
his lecture marked an outstanding contribution to 
a notable series. 

Although the war has produced some remarkable 
developments in airscrews, exentplified by the com- 
bination of variable-pitch with contra-rotating co- 
axial propellers, it is indicative of the trend of 
thought towards jet propulsion that the conven- 
tional airscrew found no place among the major 
items mentioned by Mr. Relf. Modern aerodyna- 
mics is manifestly concernéd with the problems of 
flight at speeds which, barely ten years ago, were 
soberly considered to be above the limit of practical 
aviation but which, in fact, have been surpassed 





already ; and the question underlying all advanced 


research is that of designing aircraft, more especially 
529 


aeroplane wings, to permit and to take advantage of 
speeds at which jet propulsion offers high efficiency. 
It is @ question, very largely, of reducing drag 
resistance. Within the relatively modest limita- 
tions of war-time fighter aircraft speeds, and with 
production in quantity as a vital necessity, low drag 
was achieved by thin wing sections. This expedient 


35 | must now be regarded as a temporary deviation 


from the main line of inquiry into the fundamental 
principles of drag reduction which, once discovered, 
may be applied to thick wings, so that the recognised 
advantages of the latter from the standpoints of 
structural strength and interior space can be realised 
and eventually utilised in the perfect “‘ flying wing.” 

The interdependence of drag and boundary layer 
has been known for a long time, and a limited degree 
of success attended pre-war efforts to encourage 
laminar boundary flow by making wing surfaces, 

ially near the leading edge, as smooth as 
possible. The fundamentally important further 
general principle has now been established that, for 
air originally free from turbulence, the boundary 
layer will remain laminar, and the drag correspond- 
ingly low, so long as the flow in adjacent layers is 
accelerating. The purely mathematical problem of 
deriving a shape for the upper surface of a wing 
such that this condition is attained has been solved, 
and wind-tunnel experiments have confirmed that a 
laminar boundary layer can be made to persist over 
two-thirds of the surface between leading and 
trailing edges, which is much farther downstream 
than was previously possible. The resulting wing 
profile may have a maximum thickness up to half 
that of the chord, and the not unexpected tendency 
for accelerating flow to be associated with increasing 
thickness seems to make a cusp-shaped trailing edge 
inevitable. This striking departure from hitherto 
conventional wing forms presents fewer engineering 
difficulties than that of manufacturing a wing surface 
which is adequately smooth and true to shape. 
Experiments suggest that these qualities, additional 
to the nominal or mathematical profile, are so essen- 
tial that ripples or roughnesses of height exceeding 
one thousandth of their length are enough to make 
the laminar flow become turbulent. The effect of 
raindrops on the wings’ will perhaps be only tem- 
porary and will disappear with evaporation, but 
adherent dust that may be picked up near ground 
level is likely to prove a serious practical drawback 
for which no remedy is yet in sight. 

Whether the drag associated with delayed boun- 
dary-layer turbulence is more intense than otherwise 
does not appear to have been fully ascertained yet, 
but it is not unreasonable to suppose that the form 
drag due to the shape of the upper wing surface 
towards the trailing edge may seriously detract 
from the good effects of prolonged laminar flow. 
This consideration, along with the extreme sensi- 
tivity of the laminar layer to surface roughness, 
have revived interest in the old idea of sucking the 
boundary layer into the surface. The general 
validity of preventing, or at least mitigating, the 
resistance due to breakaway of the flow from a 
curved surface by such means was recognised and 
tried years ago, but without much practical success. 
The resuscitation of the principle follows from the 
recent discovery that the suction must be applied at 
a situation where there is a sudden discontinuity of 
the velocity and. pressure gradients in the fluid 
adjacent. to the boundary. Applications of this 
idea in hydraulics and . ventilating practice for such 
purposes as inducing smooth flow round bends in a 
pipeline, are so numerous and obvious as to ensure 
the interest of engineers generally. Meanwhile, the 
combination, in the upper surface of an aeroplane 
wing, of a curvature designed to promote laminar 
flow joined by an abrupt step toa cusp at the trailing 
edge, and an extracting slot just beyond the abrupt 
change of curvature, leads to a thick-wing profile 
which, however extraordinary in appearance, may 
well revolutionise the design of aircraft for subsonic 


Ps 


The extension of the boundary-layer suction idea 
to distributed extraction over large areas, as a means 
of reducing drag by inducing adherence in preference 
to breakaway, was also attempted several years ago, 
but had no practical success when the surface was 
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perforated with closely spaced holes. Re-examina- 
tion of that old project in the light of new knowledge 
now available has suggested that its failure was due, 
at least in part, to insufficiently uniform distribution 
of the air extraction. Accordingly, the experiment 
is being repeated with a hollow wing made wholly of 


THE NEED FOR 
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a fine porous material; this sounds promising, but | ;. , 


probably does not represent a final solution. Tests 
with a single slot in a non-porous thick wing have 
revealed that the minimum rate of extracting 
boundary layer is critical, while a practical maximum 
is imposed by the power available for suction. It 
may prove necessary, therefore, to extract at 
different rates from different parts of the surface ; 
and with the general speed through the air as an 
over-riding variable, the practical difficulties on 
the full scale are obviously formidable. 

Engineering difficulties are not, however, the chief 
concern of the aerodynamician, and they have not 
deterred him from pursuing his inquiries up to, and 
beyond, the speed of sound in air. It appears, for 
example, that the mic wing will have no 
camber, but will perhaps have, the profile of an 
elongated, symmetrical lozenge or double wedge. 
Such a shape, at moderate inclination to a supersonic 
airstream, exhibits the remarkable phenomenon of 
no downwash from the trailing edge, its lift being 
derived from differences in pressure associated with 
the regions between the shock waves originating 
from the nose and the upper and lower flank points. 
A feature of the utmost importance for the future of 
aviation is that, beyond the speed of sound, the drag 
coefficients of all shapes so far explored decrease. 
Moreover, a simple relation has been found to obtain 
between the resistance of a surface and the angle at 
which it is inclined to a supersonic stream. From 
the engineering standpoint, a weighty advantage of 
supersonic speed is that the aerodynamic pressure 
at the intake to a jet engine relieves the turbo-com- 
pressor of work, to the extent that, at seven or eight 
times the speed of sound, all the compression 
requisite for efficient combustion would be available 
from the intake pressure, and the jet-propulsion unit 
need have no rotating parts. ‘ 

If this view of supersonic flight is unexpectedly 
straightforward, the approach into the supersonic 
range is far otherwise. The simplified jet engine, 
for instance, may entail rocket assistance to 
accelerate an aeroplane at take-off, and to retard it 
for landing. In the less distant future lies the 
problem of exploring the aerodynamics of wing 
forms through the transition between speeds just 
below and just above that of sound. Except for 
bodies of projectile shape it has not yet been possible 
to illuminate the trans-sonic “‘ blind spot,” and the 
prospect of doing so by the high-speed wind tunnel 
appears ful. This is by no means to depre- 


ciate the value of wind-tunnel research, which, in} i 


fact, has always been an essential adjunct to mathe- 
matics in the prosecution of aerodynamic research 
and is likely to increase in usefulness. Most instruc- 
tive, also, have been the recent methods of visualis- 
ing turbulence by the action of nitro-benzene on 
surfaces coated with an emulsion containing kaolin, 
or by flying an aeroplane with treated wings through 
gas discharged from a factory «-himney. 

There is this no lack of justification for Mr. Relf’s 
plea for more aerodynamic research and funds for 
the necessarily costly experimental equipment. 
Despite the spectacular progress achieved during the 
war, it must be the fact that greater advances would 
have been possible but for the ion of most 
scientific investigators with problems of immediate 
urgency. Equally certainly, the war has thrown up 
many tentative ideas and problems that are worth 


street”; and especially are 

the general trend of the official propaganda 
subject of exports. There is perhaps a 
amount of excuse for the uncertain sounds of the 
official trumpets on this all-important subject when 
there are signs of disagreement among those who 


either pose as experts or have the reputation of 


formerly figured so largely in British overseas trade. 
Especially si in this connection is a quota- 
tion from a statement, made in 1943, by the late 
Mr. Harcourt Johnstone, then 


more or less thrust upon them; for this | export 


expertness 
is a field in which the blind appear more than 


usually willing to rely upon one-eyed guides rather | i 


than to apply themselves sufficiently to the study of 
its complexities to be able to attend to their own 


navigation. It is difficult, however, for the less |: 


thoughtful section of the British public to realise 
that, when they are exhorted to export, even at the 
cost of personal inconvenience, the real reason is 
the vital need’ to maintain imports; and the 
difficulty is not’ lessened when Parliament itself 
appears to regard the maintenance of imports as an 
aim which is most readily and suitably to be 


achieved by raising loans from the other side of the | i 


Atlantic. We say “appears” advisedly, because 
we do not believe that a majority of the Members 
are individually so thoughtless as to believe this; 
but that is the impression likely to be made on that 
large proportion of their constituents who regard the 
sources of most commodities as being the shops of 
the retailers who distribute them. 

Much has been made of the slogan, “‘ Export or 
starve,” but not nearly enough of the alternative 
form of the same crude truth, ‘‘ Import or starve ” or 
of the plain fact that, neglecting the intermediate 
stages of monetary transactions, all trade is carried 
on by barter. The Royal Mint operative’ who 
actually makes the coins.whieh he receives in his 
pay packet may realise that, unless he continues to 


work steadily, he may jeopardise his trading rela- 


‘tions with his butcher or baker; but the machine- 


minder who produces 1}-in. washers almost cer- 
tainly will not, though fundamentally his position 
is precisely the same. We have seen Eighteenth- 
Century ledgers in a Sheffield steelworks, in which 
consignments of crucible steel were actually balanced 
against bales of silk and pipes of wine; an object 


educate the public at large on their dependence upon 
trade for the means of livelihood; and it is to be 


being tested and worked out, but it will be possible | Export 


to do so only by the fruitful interaction of the right 
type of minds in the right type of research labora- 
tories. In this connection, the potential value of 
full and close co-operation between research in this 
country and in the United States of America can 
hardly be overstated at a moment which, perhaps 
more than at any previous stage in aviation, is 

+ with far-reaching possibilities. Hitherto, 
in the history of aeronautics, advances in the motive 
power and in the aeroplane have tended to alternate. 
To-day both are on the brink of unpredictable 
developments which need more than ever before to 
be wisely directed for the good of mankind. 





tion.* Much of its contents consist of statements 

and statistical data which will be familiar to most 
pi bg gr ot Evel yon 

and to the growing army 

economists ; but the marshalling of the facts anew 


is likely to prove enlightening to many readers, and i 


the brochure may be commended to the attention 

even of those who think, perhaps with just 

subject. They may disagree with some of its con- 
* Copies are obtainable from the British Engin 

Association, 32, Victoria-street, London, §.W.1. 

2s., including postage within the British Empire.) 





justice, that 


some reluctance to embark on such ventures, especi- 
ally when his products are of a type that can be 
sold readily in the home market. Rightly or 
wrongly, he is id of the complications and 
“paper work” which appear to be) inseparable 
nowadays from any excursion into the field of over- 
seas trade, and to regard askance the inconveni- 
ences, and the interruption of his normal routine, 
attending personal travel to foreign countries. This 
larity is a matter which certainly invites strong and 
co-ordinated action on the part of all the organisa- 
tions, Government and industrial, which are con- 
cerned to promote freer commercial intercourse 
between this nation and others. We would take this 


the vexatious and often unnecessary formalities to 
which the would-be traveller must submit; many 


regarded as ‘legitimate ; having satisfied 
responsible officials in their native country that 
their health and i *; that 
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secretary ; and Dr. A. McCance, ¥.R.S., Mr. W. 8 
Vernon, and Dr. F. A. Vick, were made new 
of the Board. of the Institute 


hen the report 


-| making satisfactory progress w. 
>| written, and it will be recalled that a paper constitut- | i 


ing an interim report on the subject was 


. at the recent annual meeting of the Iron and Steel 


Institute. “ Considerable progress has been made 


-|also in the study of the mineral constitution of 
Phage | eeminaty ede sthiedstygen ef ny: wed. inthe 
industries. 


report, | ceramic and refractory-materials 


and, in February, the Board formally accepted the 
Ministry’s invitation to undertake the duties nor- 
assigned to the appropriate 

institution under these schenies. A joint’ com- 
mittee with the Ministry has been set up to 
administer the scheme, and, it is stated in the report 
that many colleges have already interested them- 
selves in it. ‘The report also records ‘that some 500 
persons attended the conference on “ Instruments 
for’ the Automatic and Recording of 
Chemical and Other Processes,” held jointly with 
Institution of Chemical Engineers and the Society of 
Chemical Industry ‘on October 19. The Institute 


ne 


November, of the 50th anniversary of the discovery 
of X-rays by Réntgen in 1895. 


Gas anp Foust Ruszarcu at Laxps 


Untversiry. 
The close contact with, and support 


research work is carried out under the ices of 


ie 
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a 
it 
3 BE 
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Tas AssocraTion or ConsuLTiInGc ENGINEERS. 
The annual luncheon of the Association of Con- 


. | attention to the remarkable improvement recently: 


achieved in the figures for British export trade 
which, he said, consisted largely of engineering 
products, although. chemicals and iron and steel 


a very large proportion of British exports. The 
textile position, however, was not a happy one, and 

the situation required careful study. In conclusion, 
Mr. Marquand expressed the hope that the members 
of the Association would co-operate in the indus- 
trialisation of overseas countries and make the 
services of the British engineering industry. as 


the | widely known as. possible, In the course of his 


reply, the chairman stated, that the Association 
included among its members the majority of the 
consulting engineers in this country and many in the 
Dominions, so that matters arising in connection 
eat ccuainar ieee caer 
Consulting engineers obtained their re- 
iemaatlins tera Mai clieaae, had no direct connec- 
tion with manufacturers of the plant. 
they yy, and did not advertise. It was desir- 
able, however, that the general public should appre- 
ciate the important services which they could sid 
The toast of “The British Commonwealth ” 
proposed by Mr. A. J. 8S. White, "General of 
the British Council, who said the duty of that Council 
was to make Britain better known abroad and they 


tried. to carry out their task by the interchange of 


between this country and other countries 

of the world and also the British Commonwealth. 
One of the means used to this end by the British 
Council was to try to get: men of the same profession 
So caer, ousiers, Wane ted, and this 
particularly to the engineering profession. 
High Commissioner for Southern Rhodesia, 


: rate 


by Mr. G. M. C. Taylor, MC., and replied to by 
Sir Donald Fergusson, K.C.B., of the Ministry of 
Fuel and. Power. The Association’s offices are at 
36, Victoria-street, London, S.W.1, and the secretary 
is Sir Harry Trusted. 


-Mzssrs. I. THornNyorort aND CoMPANY, 
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~|ithe road- 


i steam van, 
which made a number of short runs under its own 
power; a 1904 four-seater car and another, dating 
from 1906, in which Mr. Tom Thornycroft competed 


ming meee and an “amphibian,” the 
Terrapin Mk. Il, » number of which were used 
successfully in the liberation of Europe. At the 
luncheon which followed the inspection of these 
vehicles, Sir John E.. Thornycroft, K.B.E., who 
presided, outlined the history of the firm's associa 
i and gave some in 

personal Raacwe best of its development. Major- 


ir General E. B, Roweroft, C.B., C.B.E., Director of 


Guests,” proposed by Mr. R. F. Newman, 0.B.E., 
of the Basingstoke , works, was 


. manager 
sshamatodged hey Baeednon, Lender P- W. Donner, 


MP. for Basingstoke, who remarked that, in all 
the heavy correspondence which had come to him 
in the course of representing the constituency for 
ten years, he recalled none which made any com- 
plaint against the conditions in the works. After 
the luncheon, a talking film was shown, entitled 
“* Milestones in Road Transport History, 1896-1946,” 
in which the ‘‘ No. 1 Steam Van ” was seen again in 
full career ; and each guest was presented with a 
commemorative booklet, Thornycroft Road Trans- 
port Jubilee, compiled by Major Richard Twelve- 
trees, M.I.Mech.E., which amplified and illustrated 
the historical review previously given by Sir John E. 
Thornycroft. 


CERTIFICATION OF Exvxectrictry METERs. 


As recorded on page 255, ante, an Order in Council 
(S.R. and O. 1946, No. 162) extended until June 30, 
1950, the period within which uncertified meters 
installed before July 1, 1938, had to be replaced 
under the Electricity Supply (Meters) Act, 1936. 
Certification was suspended by a Defence Regulation 
(60 CB) on Au 1, 1943 ; and it was pointed out 
by the Electricity Commissioners that uncertified 
meters installed after that date would have to be 
replaced before the regulation was revoked. More- 
over, after revocation had taken place, only the 
installation of certified meters would be permitted. 


by the supply undertakings 
during the period of suspension should be certified 
the basis of tests made before their installation ; 
that the extension until June 30, 1950, is too 
to enable all meters installed before July 1, 
, to be replaced. The Commissioners have 
to the first representation, subject to certain 
ions which are set out in a letter addressed 
by them to the undertakings on May 31, 1946. On 
the other hand, they regard it as important that the 
statutory right of an ordinary consumer should 
be restored as soon as possible by the revocation 
of Regulation 60 CB, and they hope that this will 
practicable by the end of the present year, 
especially as the decision just mentioned should 
expedite matters. For that reason, they point out 
only certified meters should be installed in 
and stocks should also be built up for use 
after the regulation has been revoked. The period 


iat 


19 


Ge 
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maker | during which uncertified meters must be changed 


cannot, however, be extended beyond June 30, 1950, 
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regard to the turn-over during the past eight years 
and the number damaged or destroyed by enemy 
ion. Though it is promised that the position will 
iewed in 1948 it is recommended, nevertheless, 


Tue British CuemicaL PLrant MANUFACTURERS’ 
ASSOCIATION. 


Mr. Hugh Gaitskell, M.P., Parliamentary Secre- 
tary to the Ministry of Fuel and Power, was. the 
principal guest at’ a luncheon held by the British 
Chemical Plant Manufacturers’ Association at the 
Connaught Rooms, London, W.C.2, on Wednesday, 
May 29. Mr. Keith Fraser, chairman of the Asso- 
ciation, who presided, proposed ‘the toast of “ His 
Majesty’s Ministers,” to which Mr. Gaitskell res- 
ponded. While, with the co-operation of industry, 
Mr. Gaitskell said, the Ministry of Fuel and Power 
had succeeded during the past few years in saving 
15,000,000 tons of coal per annum by’ reducing 
wastage, they were satisfied that another 20,000,000 
tons a year could be saved—perhaps as much as 
25,000,000 tons. He emphasised the continuing 
need for a different and more critical attitude 
towards coal, which should not be regarded’ merely 
as something to be burned ; and he‘ deprecated the 
use of the term “by-products” to denote the 
3,000 or more derivatives which could now be 
obtained from it. Turning to the question of 
exports, and the part that the Association could 
play in promoting their expansion, Mr. Gaitskell 
expressed the view that it was not a good policy to 
restrict the export of what were termed “ capital 
goods ”’—namely, plant, etc., which the purchasing 
country could use to make products that otherwise 
might be bought in the finished state. It was not 
practicable to prevent other countries from building 
up their own industries, and if they could not obtain 
the required capital goods from Britain, they would 
merely go elsewhere ; moreover, the industrialisa- 
tion of ‘‘ backward ” nations generally resulted in 
a higher standard of living and consequently a 
keener demand for other commodities, and also a 
steady trade in spare parts and eventually the 
replacement and extension of plarits. Following 
Mr. Gaitskell’s speech, Mr. Keith Fraser gave a 
general review of the activities of the Association 
during the year. In the interests of export trade, 
he said, they had taken the bold step of sending 
their Director, Mr. Norman Neville, O.B.E., on a 
six months’ tour overseas, including India and 
South Africa, in the course of which he had been 
able to present to prospective purchasers in those 
countries an impressive picture of the manufacturing 
resources possessed by the member firms in the 
Association. They had found, however, that in 
many of these potential markets the demand was 
for relatively simple plant and that the prospect of 
maximum operating efficiency was not always 
regarded as a sufficient compensation for the 
increased complexity invelved in achieving it.' He 
suggested also that there were possibilities of closer 
liaison between various trade-associations in order 





CONFERENCE ON 
MACHINABILITY. 

“ ti DATS i, z! “We. . 
ic he cee ne Reames lone 
London, 8.W.1, on Friday, May 24, 1946, Dr. 
H. J. Gough, F.BS., | ied the chair at the 
morning session, and Mr. 


Dr. Gough, in opening the Conference, said that 
the Conference had been arranged because of the 
desire, arising from war-time i that the 
members of the Institution and others who were 
interested in the subject 
their knowledge and 
finding out what was. the 
the subject and whether it was adequate to meet 


engineering needs; and so that problems might 
be disclosed.and an endeavour made to investigate 
them. In view of the limited time available, it 
had been necessary to-adopt the system of having 
reporters for groups of papers; but it would not 
be possible to give thé authors an opportunity to 
reply immediately to the discussion. A collective 
reply would probably be issued after the proceedings, 

Dr. G. A. Hankins, D.Sc. (Eng.), Wh.Ex., 
M.I.Méch.E., then introduced the papers in ‘Group T 
(Physical Basis), namely, “Machinability and 
Structure of Ferrous Materials,” by Dr. C. Sykes, 


F.RS.; “ Relation of Machinability to Structure— | 


Non-Ferrous Metallurgy,” by A. J. Murphy, M.Sc. ; 
and ‘“‘ The Mechanics of the Cutting Operation,” by 
Professor R. N. Arnold, D.Sc., and Dr: G. A. 
Hankins. Lieutenant C. H. Booth, R.N. (ret), 
introduced the papers in Group II (Testing Methods). 
These were: “Testing Methods Using Pendulum 
Machines,” by A. S. Kenneford, M-Sc.; “Notes on 
Machinability Testing A and Tests Carried 
Out, at the Naval Ordnance tion 

Sheffield, including a Development of the Drill 
Test,” by Captain D. G. W. Curry, R.N.; “Stan- 
dardisation of Tools for Machinability Tests,” by 
Lieutenant C. H. Booth ; “‘ A Tentative Method of 
Assessment of Machinability,” by C. W. George ; 
and “'Tool Wear as a Measure of Machinability,” 
by C. Eatough, B.Sc. Tech. 


Discussion on Groups I anp II. 


Dr. David Clayton said that, in common with 
others, he had been looking at the papers to see 
what precise definition of he could 
get out of them. If the formulation of some sort of 
definition was attempted after the Conference by 
the authors, he would like to register his vote in 
favour of keeping it to the work material as far as 
possible. It was inevitable that the tool would come 
in, but he would suggest the use of a standardised 
tool (say, the diamond or one of the tungsten car- 
bides) ; otherwise the definition should be restricted 
to the work material. He felt that the tool ‘wear 
as such, particularly if it was a case of an abnormality 
of the work material, should be defined by some 


. V. S. Bulleid, the u 
President of the Institution, at the afternoon session. | ' 


containing 0-5 per cent. of silyer and the other 
ini cent. of tin, it was found that 
one containing silver turned out beautiful 
silyery chips, and the one containing tin turned out 
amount of tin was not 
ot 
Reference had been 
that 
tather 
& very 
amount of machining was carried out under 


— Was it definitely 


conditions forming a built-up edge. 
bad practice ? 


coefficient. of friction, =, where S was the shear 


strength of the metallic bridges between the chip 
and the tool and H was the mean surface hardness 


negative rake than with a positive rake, whereas 
with high speeds the conditions were better with 
negative rake. Surface roughness was an indication 
of the size of the built-up edge, and th 
friction; on a negative-rake tool, at 
there were better conditions, and at slow sj 


g took. place at. al 


st agsumptions that no x 
ger remarked that the trend of the 


. 
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Conference, according to the 14 different pa were kept approximately con: for both machines. Cuatindiba Aethiciaded, Dilintenebine behalf Major 
wan $m saaion:-olate Aiahinatlens betteann 43,0 Titace of chip varied from 000155 sq. in. to|-Bugéne was attending the Conference). His study 
ability, (ii) tool life, and (iii) consumption | 0-0186 sq. in., but the machinability remained | was specially concerned with two samples of annealed 
of the machine tool. He thought thiat that was a| for this material the same from the llest to the | steel (pearlitic structure), one 
very suitable and wise discrimination, In a test| largest area. If the cutting speed fe con |0-4 percent. carbon ste an 
to evaluate materials or tools or cutting fiuids,| stant and the area of chip was increasing, the | steel i 
based on the relation between resistance of the | power consumption must, of course, increase ; tan- 
material, its abrasion number (i.¢c., the active wear }gential force and cutting speed and cross-section 


Ont he Set, ee Nate poe anna, Oe ee ee 
or cutting 6 yariables—there 
should be but one variable left : Tuibee fe ahaa 
or the tool or the cutting fluid. The others should 
be kept constant, and particularly the shape of the 
tool, its hardness and sharpness, the size of the cut, 
and all’ other cutting conditions. Machinability 
was the mutual influence of material and tool. | lath 
Machinability of the material was its conduct 
while ‘being cut with a standard cross-section of 
chip, using.a standardised kind and shape of cutting 
tool adapted to the material. Machinabili 
depended onthe resistance which the cutting edge 
of the tool. experienced. in into the 
material. He showed a diagram with graphs for 14 
of the most used materials, from hard chromium- 
nickel steel to soft Elektron. The lines détermined 
the specific pressure in 1,000 Ib. per square inch, 
allocated to cross-sections of chip increasing from 
0-0004 sq: in. to 0-078 sq. in. The graphs for all 
steels, steel and grey-iron castings, bronze, alu- 
minium and Elektron were almost parallel to each 
other, with a slope to the horizontal axis, which 
meant that the specific pressure decreased with 
increasing cross-section of chip. The i 

dence of the tangential force T, for material and the 


cross-sectional area of chip A, given we rm should be 


called the machinability index. 


The most important problem of the planning and 
rate-fixing department was to determine beforehand 


mostly of steel and iron, covered the great majority 
of workshop processes—turning, planing, "shaping, 
drilling, boring, reaming, thread-cutting, milling, 
gearcutting and grinding—which, in spite of seem- 
ingly quite different cutting actions, depended 
on the same machinability index, just as the Brinell, 
Rockwell and Vickers hardness of steels related to 
tensile strength. Dr. Schlesinger showed, on a 
slide, an instrument, the machinability tester, 


which measured only the tangential force, reading | i 


directly on the dial of an electrical instrument or 
dial-gauge the tangential force per~0-001 sq. in. 
It was rigid, had no hysteresis, worked either with a 


500 Ib. and 5,000 lb.) for 
chip, from 0-00155 sq. in. to 0- 0125 sq, in., to prove 
that, between 50 ft. and 500 ft. per minute, the 
tangential forces were not influenced by the 





of chip, i.ec., machinability and tool life, enabled 
the correct selection to be made. The rate-fixer 
rachinabili:Qool like opt’ machine: tack and 


tool life, and machine tool—and 
convince the foreman, charge-hand and 


TIL 
i 


Mr. J. Woolman, referring to the paper by Mr. 
Assessment 


ity | C. W. George on “‘ A Tentative Method of 


of Machinability,” thought that the results showed 
that it was far too early to accept the proposals for 

use; much more must be done to stan- 
dardise the conditions of producing the test-pieces 
and to assess the behaviour of the material in the 


machinability factor, and, in his opinion, progress 
was likely to be made in this subject only when 
means were obtained to measure the characteristic 
which was in mind. There was still no definite, 
agreed criterion of ility. This was partly 
due, he thought, to the fact that the term “ machin- 
ability” covered a number of different aspects— 
tool life, time to cut, or surface finish—but mainly 


some method of comb 
to the conditions of could be found, stan- | the 
dardised tests for mac might be achieved. 
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cilteeelEtOlils Chin ‘no sAcchallied: same Aeie une 
same hardness and the same yield strength, tensile 
strength and impact strength on the notched-bar 
test ; they differed only in reduction of area, and in 
consequence in the ultimate tensile strength. The 
surface finish of the two samples, after having been 
worked under identical conditions, measured by the 
pneumatic method of General Nicolau (namely, the 
mean of the hollow, measured from the 
surface ita a 
the figures in Table II indicate. 


TasBze II. 
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It appeared that the final charmctetistics of the 
tensile test (reduction of area and ultimate tensile 
strength) in relation to the structure of the metal 
were the essential factors of the surface finish 
obtained under determined conditions of work. 
With regard to tool wear as a measure of machin- 
ability, in the study of turning some different profile 
threads (English, American and French) the Labora- 
toire Central de:l’Armement had been led. to control 
the wear of the tools and to comparé that wear with 
the three components of the cutting forces, X, Y 
and Z. Captain R. Cavé, who had carried out this 
study, had measured the wear by a magnified pro- 
jection of the tool profile.. The measurement of the 
three cutting components corresponding to the trial 
of wear was made with an apparatus including three 
pneumatic dynamometers. The results of the tests 
led to the following conclusions, namely, that the 
variations of the cutting force indicated three 
stages: (i) a sharp increase of the cutting force at 

the beginning of the use of the tool by crumbling of 
the cutting edge ; (ii) a less sharp, but regular, 
increase during the wear of the tool by abrasion ; 
(iii) a new sharp increase of the tutting force right 
up to the breakdown of the tool. The remarkable 
point about these observations was that the varia- 
tion of the curve of the cutting force had the same 
behaviour as the curve of the wear of the tool. 


(To be continued.) ‘ 





NEw AIRWAYS MaGaZINE.—We have received from 
Messrs. ‘British Overseas Airways Corporation, 20, 
square, London, W.1, a copy of the first issue, 


dated May, 1946, of an illustrated magazine entitled 


Wings Over the World, which the Corporation propose 
to issue quarterly. So far as paper supplies permit, 
the magazine will be sent regularly to principals or senior 
executives of business firms and to members of organisa- 
tions concerned with export trade, or who are otherwise 


} | interestéd in air transport. The nature of the contents 
, | of the magazine, 
’ | be gathered from the fact that the first issue contains an 


whieh hasan attractive format, may 
article on gas, turbines for civil aircraft, one on selling 


air, one on an air route over . and one on a 
Ue ess oluaaubdes There fs also an historical 





sketch on air transport, and - several other articles of 
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SHACKLES FOR CENTRAL LOADING. 
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Fig. 1, 


LETTER TO THE EDITOR. 


SHACKLES FOR CENTRAL LOADING. 
To THe Eprror or ENGINEERING. 


Sm,—In commercial testing of mild steel it is 
common practice to take the so-called “drop of 
the beam” as the yield load. This will give a 
false value, if by chance the loading has been 
applied exactly along the centre line of the 
specimen, for a marked rise of the yield load 
then occur. The late Professor Haigh adopted 
following. procedure to ensure that the lower yield 
was found and not the higher: the load was 
increased steadily from zero until the drop of the 
beam, oceurred, after which the load was removed 
and then re-applied steadily. until a second drop 
of the beam was noticed. The second drop corre- 
sponded to the lower or true yield as required for 
design, whereas the first value might coincide with 
the lower or be raised, according to how nearly 
axially the pull was applied. Many forms of 
shackles have been devised for applying central 
loading. Oné recent type is described by Professor 
Welter, of Montreal, in The Yielding Phenomenon of 
Metals, published by Kennedy Press, Limited, 
Manchester, circa 1946. He employs a universal 
joint with knife bearings, but the description does 


test 
will 
the 


For demonstrating this raising of the yield point, i 


shackles of the knife-edge type have been designed 
at University C , London, for use in connection 
with a 10-ton Buckton testing machine. Fig. 2 
shows the principle involved, each shackle com- 
prising two links carrying knife-edges mounted at 
right angles to one another and bearing on a central 
block or anvil of hardened cast steel. 


The knife. | . 











edges are of silver steel, hardened and tempered. 
Referring to Figs, 3 and 4, it is seen that the screws 
aa allow the upper knife-edge to be set centrally 
in the lower link; that is, relatively to the side 








Fig. 5. : ¢ 
VIEW IN DIRECTION OF ARROW ‘A’: 
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steel are: first yield, 2-88 tons, second yield, 
2-22 tons, and maximum load, 3-12 tons. 
Yours faithfully, 
B. Lioyp-Evans, 
Ph.D., M-I-Mech.E., 
Assistant Professor. 
University College, 
Gower-street,, London, W.C.1. 
April 25, 1946. 





NORTH-WESTERN FUEL LUNCHEON CLUB,—The next 
meeting of the North-Western Fuel Luncheon Club will 
be held at 12.30 for 12.45 p.m., on Wednesday, June 19. 
at the Engineers’ Club, Albert-square, Manchester. The 
after-luncheon address will be by Mr. A. C. Hartley. 
C.B.E.,’ M.Inst.C-E., M.1.Mech.E:, his subject being 
“ Operation Pluto.” This will be the last meeting of 
the present session. 
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for- foods. ‘The minutize 
of the subject are matters for the industria]: chemist, 
but, in ite broad lines; it is of im interést to many 
branches of the engineeri 1,062-page 
volume: with which this note is concerned 


Food Dehydration. The: sections ing with «food 


remarkably comprehensive treatise on a widespread 
and vital industry. 


Zur Erd- und Kriechdrucktheorie. By Dr. RoBert 
Hazreuz, AG. Gebr. Leemann & Co., Stocker- 
strasse, 64, Ziirich, 2, Switzerland. [Price 3 Swiss 
francs.] : 

Txis pamphlet on the theory of earth te fae reprint 

of an)article originally published in the izers. 

ee ute ee on Cae 
pressures arising from soil creep, by failure 
of the Castelier viaduct, 93 m. in-length, on the Chur- 

Arosa’ line of the Swiss Railways. Soil creep is a 


gredeat , and years may elapse before the cumu- 
ative *eauses overloading of the structure suffi- 
cient to produce serious damage. The Castelier viaduct 





THE GAUGE AND Tool MAKERs’ ASSOCIATION.—A 
trade luncheon of members and guests of the Gauge and 
Tool Makers” Association will be held at the Savoy Hotel, 
Strand, London, W.C.2, at 12.30 for 1 p.m,, on Wednes- 
day, Juno’ 19. Me 





ment, ite care and maintenance, etc., has been, issued 
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earnings than patternmakers.”” 





Continuing his comments, the writer says that ‘“ the 
shorter working week, may have to come in stages, and 
will largely depend on the degree of mechanisation in 
industry, for all industries must benefit in this direction. 
Methods of production must alter and improve, so that 
with a much shorter working week. uction will be 
greater and the standard of living hi than when. 
i i i week was one 





. Some interesti roposals have been forwarded by 
districts for Ginthianies at the conference of the National 
Union of Mineworkers at Bridlington on June 24. 


* | Scotland desire the delegates to instruct the executive 


to draw up a national wage policy for the industry 
which, it says, “ becomes more necessary under a 
nationalised industry to ensure maximum 


: ion 
‘| and attract the necessary ne metal Besides calling 
8 


for a new wage structure @ meeting 


with the National Coal Board to discussions for 
the ssive elimination of the Sse gn a system. 
South Wales declares that the time gone when the 


coal-fields ‘should be regulated by obsolete Acts of 
Parliament. It pro a new legislative charter, 
covering inspection, lighting, stricter control over shot- 
firing, scientific methods of road control, health, and 
first-aid. It also desires pit baths to be a part of col- 
liery equipment and not a charge on the workmen. 





Unofficial stoppages, which have been discouragingly 
numerous of late, suggest that the rank and file are not 
taking very seriously the adyice of Ministers ‘and their 
own executives to increase ut. A considerable 
number of the strikes have, in fact, greatly impeded 
oe A two-day stoppage by mem of the’ 

orkshire Deputies’ Association, at pits in the Don- 
caster and Barnsley areas, caused a loss of 25,000 tons 
to 30,000 tons aday; as a result of a strike of stevedores 
in London ne than 20 Wading held up. oo ee 
faces, most of the disputes ing to stoppages did not 
appear to call for, at any rate, hasty action. The 
trouble at Barking Power Station was. over the employ- 
ment of anon-unionist which under a collective bargain 
were entitled to employ ; in one or two 
other cases it: was due to a similar cause ; at Ports- 
ee ee ee ee eee 

week; in South Wales, tin- 
maintenance of their present earn- 
ings when the new six-hour shift and guaranteed week 
begins to operate. 


F 


Wri in the forty-seventh annual rt of the 


| General Federation of Trade Unions, Mr. Bell, 


the Federation, emphasises 





recently by the firm and is obtainable trom Messr te 
ue, Tools), Limited, 
the, 


Hyde,, London, N.W.9, who. are distributors of. 
instruments for the makers. i 
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who imagine are capable of contributing 
to, or Prodaing, wortae for the. progressive 
wooed job of in sear On. ” country, or even doing 

Mr. Bell that, from the previous 
annual council meeting . 


issued on this subject would 
to meet war-time 
major part of the conclusions. 
The sub-committee have made extensive inquiries 
at's Ragha shall be BN gi a nad 
com ive value 

to affiliated societies.” 


F 


During the first four months of 1946, 4,178,000 
in the United Kingdom have had their 

rates of wages increased and the estimated net amounts 
of these increases totalled 1,419,0001. a week. No 
reports were received by the of Labour and 


net decrease in wages during 
metal, engineering and shipbuilding industry group, 
1,705,000 Mig ano received net increases amounting 
to 473,100. a week ; in the building and public works 
contracting group, 864,000 workpeople received net 
increases to a total of 476,9001. a week; and in the 
transport group 271,500 yo ee received in 
increases 91,400/. net weekly. e figures for other 
large eau wee are: agriculture, 90,000 work- 

i 9,0001.; gas, water and electricity 
rs A workpeople received 13,2003. ; public 


mm services, 63,000 workpeople received 
18,3002; ; and in mining and + 40,000 work- 
people shared 18,900/., the amounts in each case being 


the estimated net increase in weekly wages. 





Comparative figures for the period January to April, 
inclusive, for 1945, show net increases in the weekly 
full-time wages of nearly 3,393,000 workpeople, amount- 
ing to 815,4001. a week in the aggregate, but there was 
also, during the same period, a small decrease in the 
weekly, wages of nearly 4,000 w ple. It is 
estimated by the Ministry, based mainly on rates of 
wages fixed by collective agreements and Statutory 
Orders, that the average increase in weekly fu'l-time 
rates of w between the beginning of September, 
1939, and the end of April, 1946, for workpeople of 
corresponding grades at the two dates,’ was between 
59 and 60 per cent., taking all industries, including 
agriculture, into account. 





About two million two hundred thousand workpeople 
in the United Kingdom received increases in their 
weekly full-time wages during April, estimated to 
amount to 579,000/. a week in the aggregate. The 
any increase recorded by the Ministry of Labour 
and National Service took place in the engineering 
industry, in which the matiowtsl bonus paid to men, aged 
21 years and over, was increased by 6s. a week. Appren- 
tices, youths and boys received increases in proportion 
varying according to age. Women engaged on men’s 
work and whose wages are related to those of men also 
received increases varying according to the length of 
probatio: service and to the rates of the men 
replaced. creases also took place in a large number 
of other industries, including shipbuilding and ship- 
repairing, light-castings manufacture, heavy chemical 
manufacture, constructional engineering, electrical 
contracting, road transport (goods), and the steel- 
melting industry at Sheffield, to mention a few. 





The bonus for men engaged in shipbuilding and ship- 
repairing was increased by 6s. a week of 47 hours with 
corresponding increases (varying according to age) for 
apprentices, youths and boys. Women also benefited. 


plate|| The increase for men employed in light-castings manu- 


facture ‘was 10s. a week. Workpeople, other than 
labourers, engaged on outside steelwork erection in 
Great Britain received an increase of 14d. an hour, 
and men, youths and boys employed on the Sheffield 
shift system in steel melting had increases of ls., 8d. 
and Pk mths in their shift war bonuses. In 
the ical contracting industry in England, Wales 
and Northern Ireland there were increases of 13d. an 
hour. for men in the lower-rated districts and 14d. an 


hour in other districts. 





Tue INSTITUTE OF TRANSPORT.—Mr. R. Stuart Pilcher, 
who has been elected President of the Institute of Trans- 


t | port for the 1946-47 session, will deliver his presidential 


address in London on Monday, October 14. The annual 
dinner of the Institute will be held on Friday, March 21. 
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FIVE DECADES OF COMMERCIAL 
ROAD TRANSPORT.* 
By E. 8. SuraPyect-Smirs, C.B.E., MInst.T. 
(Continued from page 463.) 

Quotas and pools may be grouped as integra’ i parte 
of one objective—harmony. Survival for all partici 
paots is intebcked and Goopled with an. equitable 
division of net profits. Such practices are of 

ing and, so long as they are conducted with full regard 
both for ae and the still wider national interests, 
are also of all-round beneficial effect. There are 
numerous instances, on the public-service vehicle side, 
of successful poo! arrangements, with preservation 
of individual gp taj of the co-operating under- 
takings guided by joint committee. 

It is noteworthy that railway participation on the 
passenger-c side of road transport has, under 
licensing control of both services and fares, contributed. 
conspicuously since 1928 to improved travelling 
facilities, oe ie since the putts of war to the direct 
consequences of various rtages handicaps, 
The pooling of all traffics is, on the other hand, some- 
times the shortest way to achieve desired ends ; for 
example, as is provided in the railwa: 
of 1942, between vtthe L.M.S. and G.W.R. on the one 
hand, and the L.M.S. and L.N.E.R. on the other. The 
former applies inter alia to Loadon-Rite ham, 
Cardiff-Sheffield, and reverse, the latter i ia to 
London-Inverness, ffield, and ofl Both 
are for a term of 50 years and thereafter subject to 
five years’ notice by either y- 

The London Passenger Transport Board represents 
a unification, under public auspices, of the ownership 
and operation of local passenger transport undertakings 
in the Greater London area and ae Thus, the 
Board operates the ees majority of t: r 
services, all boo hye + iy, ehh ge' * a caries other 
railway services in t on eect Transport 
area—roughly, within a radius of 25 miles from 
Cross. The co-ordination within this area of the Board’s 
services with the suburban passenger services of the 
main-line railway companies is achieved through the 
machinery of the Standing Joint Committee of the 
Board and the main-line railways, which was consti- 
tuted under the London Passenger Transport Act, 1933, 
with the duty, inter alia, of a pooling scheme. 
The London r Pooling Scheme is an outstanding 
example of a pool of defined receipts less expenses, the 
net result of whieh is divided between the parties in 
agreed proportions. The scheme, which was 
agreed in June, 1935, operated retrospectively as from 
July 1, 1933, when the Board commenced operations: 

Briefly, the scheme provides for each party to retain 
out of its traffic takings to which the scheme applies 
certain agreed “operating allowances” relating to 
items of expense incurred in earning those receipts. 
The operating allowances relate to factors of cost 
which vary with mileage run but do not cover the 
whole of the costs of providing the various services. 
ES wl allowances are varied from time to time by the 

Joint Committee to reflect c in the 

costs and other factors. In addition to 
nétasihg allowances,” the parties are entitled, 
subject to the sptxoval of the Standing Joint. Com. 
mittee, to receive allowances called “ additional | 
allowances ” in respect of capital Nis gregpions on new 
services or facilities, etc., vided for 1 traffic. 
The balance of the pool, ‘after meeting t various 
allowances is divided. between the ies in standard 

proportions fixed 0 in relation to the 
of of the respective parties in the London area during 


level 


a standard year before the pool commenced to operate, , 


namely, the year 1932. One merit of the 
scheme is that, with given services, diversion of traffic 


does not, of itself, involve loss or gain to the parties § 


concerned. In this way the two main purposes of 
the Act of 1933 are facilitated, namely, the “ provision 
of an adequate and properly co-ordinated system of 
transport” and the avoidance of ‘‘ unnecessary and 
wasteful competitive services.” 

On the goods side, the Meat Transport Pool has 
done well for the nation. . While it assured an income 
for its members, based on a standard year selected at 
individual choice, overheads were borne yaaa 
of War Transport, and contributions were paid by the 
Ministry towards extra wear and tear. The Rt ae 
accepted responsibility for all movements of mea‘ 


livestock throughout the country. | It also, tom ae 
Cli” teenie See cepted was Be 


traffic. Its ns were 
contingent use of much wider sco 
were given effect in April, 1941, 


part of plans based upon national’ neéds. The Minis- 


try’s contracts are with hauliers, to endure 
until at least six months after the cessation of hostilities. 
The scheme, after several intermedia: 


* The First Henry Spurrier Memorial 
before the er 4 





Ministry of War 





merged in 1943 "Tranepert 


tion.’ The rer 

sevhicg Ouotvaie mn} aps 

poe net ties oy 
hatidled d 944 inoluded 


Carried: 
During a ni aereedeteteinieaatceten 
"The compleity of quotes and 
complexity of quotas her ned ha ey on won pe 
is obvious, even when of limited character 
ated Here, again, Sith tates sructre, many 
planners appear ready to step in. Points for ¢on- 
sideration under post-war commercial conditions when 
they come about are numerous—even more so ‘than 


Industry as ‘a whole has numerous cian, amie 
ments on record ; the one affe cement, forexample, 
might furnish some guiidancé towards one for goods 
transport by road. Where 4 single commodity is alone 
concerned, difficulties are minimised. With transport, 
all classes of materials and commodities are involved 
with innumerable c an enti 

rt is to be na 

the dhaevs accord of that ular applic 
hammer to the anvil. Problems arisi 
side are unique, due largely to the number and y 
of vehicles, operators, traffics. Units of ite se 8 
tion will present difficulties, as compared with 
the passenger side. Nationalisation should solve mere 

of these by reason of their expected 


the coming-into- of of angle ariel wo By the State 


of long-distanve 


Master carters, by Tcieeal arrangements between | i 


local 


individuals or through organisation sponsored a 
t 


associations, have for of 80 years 
traffic. surplus to, the 
helped one another. out over big orders. 
local schemes of the kind among motor hauliers go 
back.to, perhaps, 1920, That year, hie any event, saw 
one such mutual-aid centre formed. in Rochdale. The 
practice seems to be a flexible constitution with local 
autonomy. There were, I gather, 21 
ening some 1,000 members and 5,000 vehic 

end of 1944 compared with one group of 15.0 
and 50 vehicles in 1939. The growth to J 
reported to have reached 33 groups, with 1 
tors and some ig ri vehicles. This movement is aan 
tending to reach formal and recognised status as 
National Association of Road Transport Groups. 

The temporary so-called raids on the Road 
were ;—1926-27, 7,000,0002,; 1927-28, 12,000,000/. ; 
oy 4, se: 0001.; 1936-37, 5,250,0001. ; total, 


20,0001. sums had been termed 
“amergended bales 


» Tepre- 
ey > 
rpuisa, 


They were, in fact, due to 


pref srt rn Trenay f spor fr ih seni a A 
important and strongly 


road construction and im , apr 
the above steps and figures calls for comment in the 
history of the use of roads by motor 

later assumption by the 


: Soaeoes 


oad Haalage Onin | pve 


raters i 





FREE 
a 
: 


mind levies. ipts 
annual licence duties rose between 1928 and 1933: from 
25,000;0001. to '29,000,0002., and to 36,000,000. in: 1938. 
Fuel taxes for motor-vehicle consumption are estimated 
eran ce ,000,0001. in 1928, 35,000,0001. in 
1933, and 52,000,000/, in 1938, The two 

totalled 


Fe : 


of any one owner—they | priva 
Friendly 


of private cars, w! 

more than 10 percent. The number of exempt vehicles 
during those years wert up from 10,000 to over 63,000. 

Net annual expenditure on roads, going back to 1932, 
has been consistently below the s of direct 
motor taxation if taxes on fuel used on the road are 
regarded. These fuel taxes, in fiscal terms, do not con- 
cern motorists as such, ‘or the roads. They were 
brought into exi-tence specifically for general revenue 
purposes, despite earlier and reiterated promises to the 
contrary. No other industry or movement, neither 
brewing nor cigarette manufacture, nor in any other 
instance, ever Wes’ given ctr idtal assurances, later 


diture on roads for 

1930-31 to 1937-38 .ate -—1930-31, 72,4291); 
74,5391. ; 1982-33, 60;7531.); | 1933-34, 57,3761.; 1934- 
35, '57;8632.; ' 1985-36, 60,5091. ; 1986-37): 63,8971. ; 
1937-38, 66,2271. These figures include expenditure 
out of the block grant ; on cleansing streets and gullies, 
Pepe eree and a 


eaealion aces of ‘track costs, as 
road and inland waterways, was examined 
‘arguments for 


this method of co-ordination upon certain stated 
These included the existence of and waste- 


| between 
in June, 1945, in the dourse of two 


name as uaa Sieuen 





1931-32, 


A Oe ee ee ee me Oo ee ee ee eS ae oe i ee, 
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and | of the ship, weather conditions and 


road haulier does 
on his own freehold or leasehold any more than does 
the ancillary user that section of his profits which are 
attributable to his own road vehicles. Public: roads 
also serve the railways ; in short, they serve the nation. 
ion, anent rail, road, 

and, be it added, coastal waters, 
onally sustained i 


not earn profits 


aids, 
and docks and alongside quays and 
sundry cognate matters. 


quite apart from 
No hi or detract from the fact 


mr 


E 
i 


tit 





is {fo be tontinued:) 


THE ;WORK ‘OF THE |ADMIRAL 
SHIP WELDING COMMITTEE.* 

By Sm Amos.L. Ayru, K.B.E., and G.M. Boyp. | 

(Conciuded from page 502.) 


with the three can 
avec ss 


of the loads 


LAGE 
it 


in the 

portant positions; the wind forces on. the ship ; 
the angles of roll and pitch ; speed of the vessel relative 
to the water ; and the profile of the wave surface on the 
hull. At the same time, sommplete.nanone oh Cn nding 


EE 


waves be kept. From all 
the ship in a sea-way, ascertained 


in three dimensions will be 
fitted with these instruments 
county, Sn Seen 29, 1945, 

trading on. the North Atlan 
| time, during which a small scientific 
live on board. It is hoped in this way 
effects of a wide variety. of weather 
ditions, and to derive some statistical i 


'| are of identical general design, underwater form, and 
structural ent, the only material difference 

being that, of the two types to be compared, one is 

| riveted and the other welded. ~ 

| . An investigation on similar dines was made by a 

| German: under Dr. Schnadel in the San Francisco, 


| recording devices used. Knowledge of the forces acting 
on a ship at sea is therefore scanty, atid it has been re- 

marked that the outstanding difference between the 
| structural design of ships and that of land structures is 


some “designer of land structures h 
| Bree eres ree Rs “ep et he | provided. the. temperature is sufficiently low... Mild 





* Paper read before the Institution of Naval Archi- 
tects, London,.on Thursday, April 11,1946. Abridged. 


TY | |ont: dises, 


experienced at sea, | 
d.w. all-welded standard | 


w, | fracture at normal tem; 


| the stresses set up in a member by the external 


restraints, might be a factor. An investigation of this 
question is being carried out at Cambridge University 
Mr. R.. Weck under Professor J. F.. Baker, and the 
first reports. are now in the hands of the committee. 
Final conclusions cannot yet be drawn, .but experience 
has shown the dangers which can result from the use 
of rigid restraints, excessive. force, or brutality in 
fitting parts of a ship together, and, the committee 
Wade pposeneend. Seat such methods be avoided. 
ures sequences are important in the 
control of distortion, prevention of local. cracking during 
construction, and in the interests of sound welding. 
is therefore advisable to consider and ‘plan the welding 
programme well ahead, in conjunction, with the design, 
so that full advantage is taken of i in these 
matters. The committee has dealt fully with this in.a 
published memorandum. 

Very. early in the, investigation, the steel in the 
fractured -ships was placed under scrutiny, and 
numerous samples were examined, It was found, 
however, that with very rare exceptions the steel 
complied in all respects with the. pertinent specifica- 
tions, The possibility that the effects of welding on 
the material might be a factor was precluded by the 
fact that very few of the fractures followed the welds. 
Even when a fracture, commenced at a faulty weld, it 
seemed to run away from the weld as soon as possible 
and poy across yirgin plate ; in fact, the majority 
of the fractures progressed as.if the welds did not 
exist. In the few cases where there was evidence of 
cracking due to welding, the cracks were confined to the 
vicinity of the welds, and could be explained by incor- 
rect welding methods. Careful research carried out by 
Dr. C. F. Tipper under Professor J. F. Baker at 
Cambridge University, however, revealed that samples 
of steel taken from the vicinity of the fractures in some 
of the ships, which had sustained the characteristic 
type of failure with which the committee was concerned, 
manifested a property known as “notch brittleness” 
at temperatures well within the service range. Notch 
brittleness is the property by which mild steel may 
fracture in a brittle manner if a notch is present and 


Zz 


e 


steels used in shipbuilding normally give a ductile 
even when notched, 
and in order to produce a brittle fracture the tempera- 
ture must be lowered to values. which are only rarely 
encountered in the service life of.a ship. 

Most, of the serious fractures in welded ships have 
been of the brittle type, and the steels involved have 
given brittle fractures in notched tensile tests at tem- 
peratures well within the normal-service range. It is 
significant that the usual tensile and bend tests to which 


| shipbuilding steel is subjected for acceptance purposes 


do not disclose whether the 


provide against it by special tes 

unfortunate appearance: of the undesirable property in 
Sa gmt pan. plans dpa 4 Laytite elle 
advisable to take precautionary. which 
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‘THE ''TINNING OF CAST TRON.* 
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meetings, as well as experimental establishments, 
yards, ete. The United States Board have given ti 
committee every encouragement to opp i 8UI mechanically 
deration to vessels’ built in the U: af by machining, shot-blasting, or sand-blasti 

furnished detailed information for this purpose. standard ; surface is brushed with a solution ung 25 per 

In March, 1944, the committee issued a memorandum : i decarburising cent. by weight of zine chloride-sodium chloride eutectic 

entitled “R dations for the Application of i mee mixture, and the article is heated to 27) 

Electric Arc Welding to Ship Construction,” which in- ined i dente, deg. C. The application of aqueous 

corporated the most authoritative guidance obtainable inal ings. prevents oxidation during heating. (3) : 

on design, welding procedure, assembly and welding preliminary tity of previously melted zinc 
sequences, workmanship and supervision. Two further " 5 

memoranda on similar lines are’ being published. 
One ‘of these deals with repairs to welded ships, while 
the other deals with inspection methods, in 
radiography. The full report of the Neverita experi- 
ment soon be on sale, and reports of other experi- 
ments are in préparation. Over 150 internal papers | | 
and reports, as well as a large number of reports of 
other bodies, technical papers and periodicals, have been 
circulated within the committee and sub-committee. 
It is the intention of the committee that the details and 
results of the investigations to which general reference 
is made in this paper shall be made available to the 
shipbuilding ‘and allied industries as soon and as 
directly as possible. 

The British Shipbuilding Research Association has 
now been constituted and the general research plan of 
this body is intended to embrace the subject upon which 
the Admiralty Ship Welding Committee have been 
engaged. Further, the British Iron and Steel Research 
Association has come into being, and this body ‘is 
[Beira aes | suited for the investigation of the metal- 
urgical problems which have’ been disclosed by the 
committee. In these Meson tances, the fading: the 
pro to continue the work in hand, inc 
analysis’ and presentation of Whe ‘resus, but de sot 
0 sll initiate any further work which could be 
sai rily undertaken by either of the above- 
mentioned associations. In the meantime, however, 
the committee will maintain touch with, and be fully 
informed of, any related work which is being or may be 
undertaken by these associations, and will keep 
fully informed of work within their particular spheres 
with which the committee continue to be concerned, 
and will afford them every opportunity for collaboration. 
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AERONAUTICAL RESEARCH FACILITIES IN OTTAWA.— 
We have received an illustrated brochure entitled 
“The Aeronautical Facilities at the National Research 
Laboratories, Ottawa, Canada”. This contains descrip- 
tions of the horizontal and vertical wind tunnels, the 
structures laboratory, the hydrodynamics laboratory, 
the engine-testing , the petrol products 
research laboratory, and the instrument and model shops. 
The National Research Council of Canada was estab- 
lished in 1916 and has operated in Ottawa since 1932. 
The laboratories described in the brochure form pact of | i 
the Division of Mechanical Engineering and were created 
largely during the war, when they were engaged chiefly |. — ——_— att 
on work for the armed Services. Work forindustry was|  * Contribution from the: Tin Research. Institute, 
undertaken only ‘when of interest to the Services. At , Middlesex, presented at the annual. 
the present time, work for industry and civil applications | meeting of the Iron and Steel Institute, held in. 
predominates. In a , the Director, Mr. J. H./ on May 1 and 2,1946. . Abridged., i yabitas 
Parkin, states that i concerning technical’ pro-| + R. Kerr, Jl. Soc. Chem. Ind., vol. 61, page 181 
blems and suggestions for increasing the effectiveness of | (1942). © 9 9 PT. Wied by "ie Hig 
the laboratories will be welcomed. ' op VU Inst. Metals, vol:'68, page 253 (1942). 
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Fie. 8. Tos Bringinc ovER GRAPHITE. 
"500: 





Fie. 11. Toxnnye arrer ELECTROPLATING 


‘wirn Iron. .x 500. 


operations based on the followi eneral principles : 
(a) * i up” . graphite flakes rat gee ~ i 

(6) 0: ion of graphite by treatment in a fused- 
nitrate bath. (c) Removal of iron-oxide scale.(produced 
in the nitrate bath) by acids. (d) Removal of silica by 
; uoric acid. (This also removes iton-oxide 


pe 


stage was varied, in turn, in order to discover 
© optimum’ conditions, qualit being 

Gabe eehaeasis' ea atid oe enaiebtattod ane. 

During pot temperature was 

at 300 deg. C., the time of immersion being’ five 

Mg gs oe dgtrel ead gar Mee on'— | 
and, after tinning, was lined with a tin-1 

white metal (tin 89-5 per cent., antimony 7 per cent., 


+ 


“THE: TINNING OF CAST IRON. 








12. Tryntne arTrer Fusep-NITRATE 
TREATMENT. x 500. 


Fie. 


hydrochloric acid for 5 to 30 minutes. Almost equally 


- | good results were obtained by immersion for five minutes 


in cold 10 per cent. by volume hydrofluoric acid_or in 
a cold mixture of 5 per cent. by volume hydrofluoric 
acid plus 5 per cent. by volume sulphuric acid. Cold 
hydrofluoric or hydrofluoric-sulphuric acid has the 
ad of removing any silica residues, It was 
found that the temperature of the nitrate bath could 
be reduced from 450 deg. to 350 deg. C. without 
impairing the quality of raga Bopha Beyer 
of temperature lowered the of the treat- 
ment: The optimum immersion tinie for the cast-iron 
shells used was 15 minutes. It was 

im sane and silica simultaneously from the cast-iron 

by adding acid (as 
hydrogen fluoride) to the nitrate bath, but the amounts 
added (I per cent. to 5 per cent.) did not imprové the 
.' Cold 10 per cent. by ‘volume 

acid is the best it for removing the scale uced 
i the nitrate bath; the -chloride 











Fre. 10. Tosnmne arren ELECTROPLATING 
with Coprrr. x 500. 


or cast-iron pot and heated at 350 deg. to 400 deg. C. 
by gas burners or other convenient means. Ordinarily, 
the time of immersion required is 15 minutes. The 
treatment oxidises graphite, and produces an 
oxide film on the surface of the iron. The latter is 
removed, after washing off excess nitrates with cold 
water, by further pickling in cold 10 lhe by 
volume hydrofluoric acid for 1 minute. rinsing, 
the article is fluxed in an aqueous solution of the 
zinc chloride-sodium ‘chloride eutectic and tinned as 
described for the chloride method. The~ nitrate 
method is capable of producing. good tin coatings on all 
classes of machinable non-alloyed cast irons. The 
adhesion values are superior to those obtained by using 
the chloride. method, being consistently of the order 
of 3 tons per square inch. From experience with 
various irons, it appears that the duration of the first 
pickling treatment must be suited to the particular 
iron being used. The optimum time must be found 
by experiment, but it is usually within the range 
15 to 60 seconds when using 10 per cent. sulphuric 
acid at 85 deg. C. 

Both fused-salt methods of tinning have been used 
successfully on an industrial scale. The fused-nitrate 
method has been found particularly suitable for tinning 
small and medium-sized cast-iron bearing shells, where 

adhesion is essential. A typical series of adhesion 
values for a cast-iron shell, tinned by the fused-nitrate 
method and lined with tin-base bearing alloy under 
industrial conditions ranged from 1-4 tons to 3-3 tons 
per square inch. ‘The general experience in this labora- 
tory in testing cOmmercial bearings of this type is that 
the adhesion values normally vary between 0 and 1 ton 
per square inch. ‘The technique for tinning by wiping 
(modified chloride method) has been successfully tried 
out. on a number of large cast-iron bearing housings for 
marine engines, Diesel engines, electric generators, etc. 
For those purposes where appearance is of greater 
importance than adhesion (e.g., in food-processing equip- 
ment, such as mincing machines, saucepans, etc.) the 
fused-chloride dipping method has proved satisfactory. 
Both the fused-chloride and fused-nitrate methods 
have been used for tinning small cast-iron components 
in order to facilitate subsequent assembly by soldering 
or sweating. 

Where articles or components can be tinned con- 


veniently by total immersion, the nitrate method is the 
more flexible and reliable, and has the advantage that 
no ial tank or*heating equipment is required for 


the salt. Since no prévious pickling treatment 
is used in the chloride process, a rather higher standard 
of méchanical cleaning is iréed than with the 
nitrate process. A disadvantage of the chloride method 
ov tubvonenst) this Hex may pent Maeoply tate the 
not lux may te deeply into t 
pores and will not be com cerning ae 
ux 


occ This may cause sweating 
inhibitor : | ' tinning: On whole, the nitrate process is 


for timning cast iron by di; , and: the 
chloride process for tmning by wiping, the chloride 


b 
for dip-tinning when the castings 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 


% 


Limited, of Reading, and L. C. Heal; of Reading. (5 Figs.) 
March 5, 1943.—The invention is primarily designed for 
launching gunnery-practice targets from a towing air- 


cabin of the towing aircraft and the outside air during 
the launching, and, if the target is shot up, it must be 
capable of replacement by a new one quickly and easily. 
The target is held in a compartment located between the 
floor and outer skin of the aircraft ‘This compartment 
is of box-like construction and is fitted with a closure 
lid 3, the top of the compartment, when in its inoperative 
position, lying flush, with the aircraft floor. The com- 
partment is closed at its back end by an arcuate shutter, 
which is hinged to the compartment, and is of hollow 








(s78,062} 


construction and fitted with a lid 8. The shutter is 
normally in the closed position. and prevents accidental 
ejection of the target from the compartment, maintaining 
also an ‘airtight joint between the floor of the aircraft 
and the outer skin. The shutter is connected with the 
compartment 1 by a lever-and-link arrangement, by 
which, when the forward end of the compartment is 
lifted and moved into position for the ejection of the 
target, the shutter is raised, and in this, position still 
keeps the opening in. the floor closed, so preventing any 
inrush of air into the interior of the aircraft. The lid 8 
gives access. to, the end of the towing cable when the 
latter. is wound in, thus enabling a target. contained in 
the compartment to be connected to the end of the 
towing eable at the beginning of towing operations, or 
substituted for a used target which has been wound in 
by the winch. To improve the sealing effect, the sliding 
joint and doors are packed. with felt. (Accepted 
February 1, 1946.) 


ELECTRICAL APPARATUS. 


575,189. Automatic Are Welder: Whiteley-Read 
Engineers, Limited, of Basford, and) J. N. Rowen, of 
Basford. (7 Figs.) March 2, 1944.—The welding 
machine uses independent coated electrodes which are 
fed to the work sequentially, the electrode in use being 
automatically welded to the next electrode. A continu: 
ous chain C passes over driving sprockets 1 and carries 
three insulating brackets B, each of which has a pair of 
pivoted jaws A', the distance between the jaws being 
the same as the length of the electrodes used. A pair of 
vertical copper strips D are supported by insulated 
brackets 2 immediately. over the work, and the. jaws 
pass. between these strips im rubbing contact, The 
pivoted jaws A! are kept open by a. spring. One strip 
is fixed, but the other strip is spring-loaded) to. urge the 
jaws together and ensure that they grip the electrodes 
securely, and the welding current is supplied to them. 
At their upper ends, the. strips are splayed apart.and 
communicate with a hopper in which is a supply of 
straight standard length electrodes, Mounted on an 
arm below the stips D is a guide tube 8, and. through 
this tube the electrodes pass to the work, The operation 
is.as follows: the jaws move.in succession over the tep 


sprocket, and descend between the splayed parts of the | 1 
strips; in this position they are open. As the jaws |; 


bear upon the strips, they are closed, and grip the upper 
end of the electrode. The lower end is in contact with 
the upper end of the, partly used electrode while the 


upper end is in contect-with another electrode which bo’ 


has been automatically fed from. the hopper. There is 





not a good electrical contact between the upper end of 
«| the working t ‘ lo end ext and; 

pchae gga age ng poems 
trodes and in so doing fuses them together. They are 


Me 
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united by the time the jaws fly open and move round the 
bottom sprocket. Suceessive electrodes are fused to 
one another automatically and the process is continuous 
so long as there is a supply of electrodes in the hopper. 
( Aceepted Febryary 7, 1946.) 


FURNACE APPARATUS. 


574,313. Gas. Burner. B. H. Schieldrop, of Stotfold. 
(3 Figs.) . July 26, 1944.—The invention is a gas burner 
having spiral jets entering a burner block of Venturi form. 
The gas burner has a central jet, which is. supplied. with 
gas through the,entry 5, and a bell-mouthed forward 
end 2. Round the central jet is a space which has an 
air-supply conhection 4, Surrounding. the central jet 





(574,313) 


is a series of individual jets.7 of spiral formation, com- 
municating with the cylindrical portion of the burner 
block 9. The air sweeps along the inner face of the 
burner block keeping it cool near the burner. Mixing 
of the air and gas occurs at the throat 12 of thé Venturi, 
and main combustion takes place beyond this throat 
hat overheating due to premature combustion. 
( -) 





MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

574,889. Power, Traverse for Lathes. Darling and 
Sellers, of Keighley, and A. Cattley, of Keighley. 
(3. Figs.) . December 9,,1943.—The mechanism provides 
fast.and slow power traverse, the fast-traverse mechanism 
of the saddle, being operated by two clutches, for forward 
and reverse travel, which. are incorporated in the apron 
containing the slow-traverse, mechanism. The hand 
lever, for controlling the fast power traverse disengages 
the hand-traverse levers when the fast power traverse. is 


the boss, moves in or out, and moves a.rod I, which passes re 
On, this shaft is. mounted | 


through:a hole in a shaft H. 
driven in opposite directions by.a bevel piniop to give 
poe te -@nd, reverse, travel. | The pinion is. 


other clutch giving the fast traverse in the direction 
5 og oy The worm wheel is driven by a drop worm 
usual slow-traverse speeds, and the worm is 
dropped when the fast-traverse clutches are engaged. 
Mounted on the sleeve P is a sleeve O on ° are cut 
two: sets of oth, ome met ampnate + -& gear 

; along the slide ways. On the 
dleeve © is the: verse wheel bess.on which is an 

a4 a ’ Rice 


hag ~* 





STEAM ENGINES, BOILERS, ETC. 
575,509. Superheat-Control Equipment. John Thomp- 
son Water Tube Boilers, Limited, of Wolverhampton, 
and C. J. Howard, of London, W.C.2. (1 Fig.) January 7 
1944.—In steam generating plant, the.steam ure 


body will not be subject to-any s atial pressure, and 

or watertight joints is avoided. 
The boiler 1 delivers its steam to a primary superheater 3, 
from which it is passed to a desuperheater 5 and thence 
to a secondary superheaten 7, from which it is delivered 
to the steam range. A by-pass to the desuperheater is 
provided with two valves, linked so that when one valve 
opens the other closes. These valves are arranged to be 
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THE MANUAL PRODUCTION 
OF ELECTRICAL ENERGY, 
“By 8. Reverorrs, AMT EE” 

Iy war time the produation of emergenoy élecisical 

power is obtained from manually-driven 


generators ; . an airman’s emergency 
radio transmitter for use in « dinghy is supplied 





& 

es 
i 
iS *, 


x 
hed 
:] 
se 





~ 
= 


- 
r 





a 





eeding:- 
~< 
<i 
‘NE ee 
es 
bo 





SS. 





C 
‘ 
*s] 


snot Exc 
BS: 
N RE S 
; x 
in, 




















7 





A 


4 
4 


/ | ary Actual Results with Assumed 
/ 
ie 





Watt-Hour 








NS] se 
am 3 ax 
a 


0g of 











L 

? 
rd 
wes 
bs 
og 
g 

















7 M*=1-36020-19 
2 & @ 20 3040506070 80 90 95 98 
(8762) “ENGINEERING” 
with power from a small hand-driven generator 
incorporated in'the set: In spite of the’ 
use of such’ generators, 
spipeai Witow a vidiaibbe on: tive ti nie Sor Whois given 
power can be sustained by an operator. Compre- 
hensive ‘information on this subject would, ‘of 
course, necessitate many varied and lengthy statis- 
tical investigations into various methods of manual 
on, taking into account the effects of 
hate Houdinicns; ote Nevertheless, itis: 


—] 











of idetaeet to ‘tnakyed'the renulte’uf & labobatery | 


test made with the object of gaining some idea how 
fit men could work at the rate of 


herewith, 





increasing | 
very little information| , 


= Aet trtor er batteries at the rate of | 


ti, for an output of the order 


wil ‘by Oth by Tinea wae it was housed’ in the | 
floatable box illustrated "in Fig: I, 
Outi, infact, being « suggested 


menns:.a6: chinginig ae NENT BENE RS 


ee 

: dihdeh quninehans _mthiel imate 
porated sdO-L= 1 Tufnol gear, were: handle turning 
radius, 6 in.; dimensions of the handle itself, 
3} in. long. and of. diameter 
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se 8 Nag A Re (70 +0-2) 
per cent. 





Lin. ; handle speed for outputs of 50 and 70 watts |- 
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Each of the operators, drawn at random from 
laboratory staffs, was permitted to take up any 
desired position and to change it when he wished ; 
for example, he could sit, stand or use both hands 
for turning. The tests were carried out in a large 
laboratory, the temperature of which was 16 deg. to 
18 deg. C. The output from the generator was 
dissipated in @ fixed resistor, the operator maintain- 
ing the voltage ‘as near as possible to 14 volts. 

instruments were’ used as checks. As 
far as possible, the operators were kept ignorant, 
both during and after the test, of the time for which 
they had worked. 

The generally favourable conditions for the tests 
will be) contrasted ‘with those’ possible in an open 
boat, for example, where temperatures may range 
‘from: — 40 deg. C. to + 70 deg: C., the operators 
maybe hungry and thirsty, and the boat pitching 
in heavy seas, etc. On the other hand, the labora- 
tory tests involved» sedentary workers, and the 
‘adverse effect of ‘‘ boredom,” probably negligible 
in time of real emergency, no doubt had some 


effect on the results: 


Results were first’obtained from 20 operators, each 
S asecemn es mera pail te or to 
rate, 
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A plank (6 ft. long and 9 ins by 1} im.:in cross 
isection),” ‘@ boat's thwart, was fixed to | the 


‘being "72 watts, A ewil Norsecdi ante; the resulte 
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were better than had been anticipated and s further 


lowest, 5, 5-3 and 5-8 watt-hours. 

It is not possible to calculate statistical parameters 
taking the whole of the results into consideration, 
because of the fact that some 
stopped before they had completed the total work 
of which they felt capable. Clearly, however, it is 
unreasonable to neglect the highest results. There- 
fore an approximate cumulative frequency distri- 
bution for the whole of the observed data has been 
constructed by the aid of arithmetic and logarithmic 
probability papers. When the cumulative watt- 
hour frequency distribution for the two separate 
rates of working, and also for the combined results, 
are plotted on arithmetic probability paper, it is 
evident that the distributions are skew. wever, 
as seen in Fig. 3, page 553, when the logarithms 
of the watt-hours are plotted, although the distri- 
butions for the separate results still show some 
instability or skewness, that for the combined 
results approximates to a normal distribution. 

From a large number of tests made at several 
different rates of working, it is possible that a rate 
would be found for which the total energy produced 
is a maximum. However, 8 closer examination of 
Fig. 3 shows a slight but not a marked tendency for 
operators to produce more energy at 72 watts than 
at 100 watts; thus, on the evidence available, it is 
reasonable to combine the two sets of results. The 
assumed best-fitting distribution for these combined 
results, for which Z = 1-36 and S = 0-41, are shown 
in Fig. 3, together with computed 95 per cent. 
confidence limits. Application of the z*-test sug- 
gests that there is no significant difference between 
the assumed and actual distributions. The watt- 
hour cumulative frequency distribution for the 
combined results, and its 95 per cent. confidence 
limits, are shown plotted on a logarithmic proba- 
bility scale in Fig: 4, page 553. The graphs are 
obtained, of course, by taking the anti-logarithms 
of the corresponding graphs in Fig. 3. The median 
—that is, that value above and below which 50 per 
cent. of the results lie—is 23 watt-hours, the upper 
and lower 95 per cent. confidence limits for it being 
30 watt-hours and 17 watt-hours, respectively. 

To obtain an approximate value for the mode— 
that is, the most “ popular ”’ value of energy pro- 
duced—the relative frequency distribution shown 
in Fig. 5, page 553, was derived from the full-line 
cumulative frequency distribution of Fig. 4. It is 
seen that the mode is at about 9 or 10 watt-hours. 
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‘Advanced Mathematics for Technical | “Part I. 
Wii tine ee, weet uber ee bas 
Hi A. Haypen, D.Sc: Longmans, Green and 'Co,, 
43, Albert-drive, London, 8.W.19. (Price 12s. 6d.] 





LITERATURE. 
Mechanics for Engineers. Statics and Dynamics. By 
Proressors E. R. MAURER, R. J. ROARK, and G. W. 
WasnHa. John Wiley and Sons, Incorporated, 440, 
Fourth-avenue, New York 16, U.S.A.) [Price 4 dols.] 
Chapman and Hall, Limited, 37, Essex-street, ee 
W.C.2. (Price 24s. net.) 
In the teaching of engineering, the trend in recent 
years has been towards more thorough and more 
advanced instruction in mechanics, especially dyna- 
mics. This has been accompanied by a gradual 
co-ordination of ideas and extension of gf oommaggary nom 
to meet modern requirements in the theory of | differen’ 
structures and’ of machines. At the same time, 


mechanisms and structures, for mechanics is ¢ model 
of clarity among all deductive sciences. 

These remarks are well exemplified in the volume 
under review, since it is an orderly self-contained 
treatment for university courses in i 


Assuming no practical difference between . the | more 


energies produced. at the two rates of 72. watts and 
100 watts, the distribution of the time, in minutes, 


for which a rate of 100 watts could be maintained, | the 


can be obtained by multiplying the ordinates in 
Fig. 4 by 0-6. . Thus, quoting results to the nearest 
half minute, with 95 per cent. confidence it is esti- 
mated, that, providing the conditions of the test 


remain unchanged, the modal value will lie between | i 


4 and 7 minutes.and the median 10-5 to 18 minutes ; 
that 10 per cent. of the operators will turn for Jess 
than 3 to 5-5. minutes and that 10:per cent. will turn 
for more’ than 36 to 61 minutes. 

The cal effects on the operators, most of 
whom to stand while turning, are shown in 


Table I. were. + complaints. of the | everything 
smallness of the ree agree notable . increase 
in ‘‘shortness of breath” at the higher ‘rate.of 


coer 
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work, by 
ee facilis ool oe 


due attention has been paid to vector notation and i 


at gosnees| 


theory 
equations may be mentioned, for they are devoted 
matters of primary importance in the analysis 
several . The work is 
characterised by simplicity of treatment, not only 
ee pacer as in the differen- 
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ne 


erstanding in the more difficult parts of 
the work. The book as a whole affords excellent 
groundwork in the subject, particularly for those 
ee So ae eee ee 
sional engineering institutions, .. 


Bans for Recratinest. Réwcation ‘and\ Training in ‘the 
Coal Mining Indusiry. By Dr. R.-W: REevans. ‘The 

Asadciation of Gréat ‘Britain, 53, Parliament- 

street, London, 8.W.1. [No price quoted:}° 
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WIDENING ON THE LMS 


RAILWAY. 
Tuar Carlisle is a point a the railway connec 
tions between and Scotland is well shown 








CITADEL STN. COMM. 
(CAL. & L.&N.W. JOINT) 


he eae NT. COMM.coemm 


This intricate ‘arrangement involved many ‘short 
UR Gd Gere ee 
oP cgi ae toate 


Some simplification was introduced b oe pase 


- gamations of 1923. The seven 


were reduced to two, the ran Soe 
Midland, Caledonian, G 


North British and North Eastern joining Scie 
London and Eastern group. iste 
it existed in 1941 is shown in the map reproduced |’ 
in, Fig...2, above... As will be seen, ly one shor 
section of line remained in the hands. of a jc 
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factor in the whole lay-out lies in the fact 

and 
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marked improvement in traffic movement and the 
new lines have carried very heavy traffic. 

At the point where the L.M.S. main line crosses 
the River Eden, the river flows close to the'northern 
edge of a flood plain, under a steep bluff known as 
Etterby Scaur. The railway is carried across the 
ral tee on koe tects heed tes toe 
bridge provided to pass flood waters, Immediately 
to thet oF acct: Gon tailins thleen ation 
over which a public-road bridge passes. A general 
view of the flood plain, looking south from the 
river, is given in Fig. 4, on page 556. The photo- 


lines existed between Caldew Junction 
and Port Carlisle Junction, and by altering the 
working of Viaduct Yard, so that these lines could 
be released, they were utilised as part of new lines. 
Some modification was also made at the sharp 
curve where the L.N.E.R. lines to Edinburgh and 
Silloth leave the L.M.S.R. main line. 

In the angle between the main line and the Port 
Carlisle branch, there was a disused tip siding. 
This was extended to the river bank to form a 
works siding. It was taken along the west side 
of the main-line embankment the line being carried 
across the dry-bridge opening on timber trestles. 
Part of the wide of the embankment was 
effected by directly from this siding, 
but the greater part of the filling was brought up 
in. level layers by the use of dump wagons, the 
movement of which helped to consolidate the bank. 
Where the works siding crossed the trestle bridge, 


river, where a works siding was laid down to allow 
a $-cubic yard excavator to load into ballast 
wagons, which were dispatched to the southern 


‘end of the job’ by ‘two daily-trip trains: Later, 


The normal channel of the River Eden is about 
150 ft. wide and lies close to the steep Etterby 
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new bridge, built alongside, the same pier spacing 
has been adopted in order to minimise interference 
with the flow of the river. To avoid the need for 
retaining-wall abutments of conventional type, 
however, a short additional span’ has been put in 
at.each end. The new bridge has been constructed 
on a curve of 42 chains radius. The primaty object 
of this was to keep it as far as possible from the 
old bridge in order to reduce the risk of @ single 
bomb, destroying both bridges. This precaution 
was of considerable incidental value during ‘con- 
struction, as it enabled cranes to operate on the new 
bridge without fouling the main line. The relative 
situations of the two bridges is well shown in 
Fig. 4. 

It was originally intended that the new bridge 
should be carried entirely on concrete-pile bents, 
but it was found that, the surface of the rock, which 
is a maristone of Keuper age, was so close to the 
bed of the river channel that piles could be used 
only for the piers of the southern half of the bridge, 
where they are driven through the alluvium and 
gravel for a short distance into the softened upper 
layers of tht rock. These piers are numbered 1 to 5 
in the elevation of the bridge given in Fig..5, on 
the opposite page.’ The. remaining piers, 6 to 9, 
inclusive, are constructed with mass-concrete foun- 
dations on the marl. Cofferdams were for 
the building of piers 6, 7 and 8. Construction of the 
bridge was started at the south end, a timber-trestle 
jetty being built from the widened embankment to 
a point corresponding with the position of pier 5. 
This carried two standard-gauge railway tracks, on 
which a stiff-leg derrick, mounted ‘on three bogies, 
was operated. It was of 5-ton capacity and had a 
90-ft. jib, and was used mainly for the construction 
of the cofferdams and the piers within them. ‘The 
piled piers were driven with a 50-ft. piling frame 
operating on one of the tracks and served by a 
10-ton Diesel-engine travelling crane. 

The reinforced-concrete piles are octagonal in 
section, 21 in. across the flats, and were cast in 
lengths of 36 ft. and 40 ft. at the L.M.S, concrete 
depot at Newton Heath, Manchester, Two lifting 
holes were provided in each pile, and when being 
handled on site by the Diesel crane, they were first 
lifted in a horizontal position by. equal-leg slings 
and laid on a 24-in. by 7}-in. steel joist laid flat 
in the 4-ft. way. They were then lifted into a 
position only 10 deg. from the vertical by unequal-leg 
slings, the points of the piles sliding along the joist. 
After being placed temporarily in the guide frame 
at this angle, they were pitched plumb by slinging 
from the top hole only... They were driven by a 
4-ton single-acting steam piling hammer with a 
4-ft. 6-in, stroke, finishing with a set of about 
0-06 in. per blow after penetrating about 3 ft. 
into the softened upper layer of the marl. By 
Hiley’s formula, this gives a resistance of 200 tons 
to 220 tons per pile. Driving through the gravel 
beds and into the marl was difficult, and many 
types of dolly were tried, ranging from softwood to 
Bakelite, The best procedure ultimately found to 
avoid the extremes of either undue loss of driving 
energy or breakage of the piles, was to place a 1-in. 
thick coil of rope on the head of the pile and above 
that a hardwood dolly 3 in, thick and 1 ft. 8 in. in 
diameter, with the grain horizontal. The whole 
arrangement was kept in place by an open steel ring 
8 in, deep, } in. thick and of 1 ft. 9 in. internal dia- 
meter which was secured to the pile head before 
driving by aluinous-cement mortar. The ring was 
set to project 2 in. above the head of the pile. 

The piles are, arranged in, rows of five, as shown 
in the three typical cross sections of the bridge 
given in Figs. 6 to.8, opposite. . They are pitched at 
5 ft. 52 in. centre to centre. This dimension was 
fixed by the radius at which the piling frame. would 
drive when rotated about the centre line of the bridge. 
Pier No. 1 is carried on one row of piles and the 
others on two rows, 4 ft. apart. The heads of the 
piles were stripped and a reinforced cap was cast 
connecting them and forming a bearing for the main 
beams. The shape of this can be seen in Figs 5, 7, 
and 8. The formwork for this cap, which was 35 ft. 
long, was designed so that it could be lifted whole 
and transferred from pier to pier by the crane, _ 

The cofferdams for the mass-concrete foundations 
for piers Nos. 6 to 9, were built with Frodinghani 
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Hoesch No. 2 steel ‘piles, with steel-joist walings 
and. struts. The piling was driven by a McKiernan- 
Terry No. 7 hammer hung from the stiff-leg derrick. 
The piles were driven to refusal, between 2 and 3 ft. 
below the surface of the marl. Excavation inside 
the. cofferdams was carried down to within a few 
inches of pile foot, water being kept down by petrol- 
engine, driyen pumps, , The ions were then 
concreted up to river-bed level...To prevent, the 
concrete from, gripping, the steel piling, and to pro- 
vide an intercepting channel ing seepage water 
to the pumping sump, a rough brick wall was quickly 
built .around each foundation before creting. 
Above. river-bed: level, the pier bases were reduced 
in width and had, semi-circular cutwater ends as 
can be seen in the general view of the completed 
bridge given in Fig. 3, on this page. To preserve uni- 
formity of appearance. between; the piled and non- 
piled piers, the cutwater bases were carried only just 
above normal water level, the piers being continued 


columns of cross-section similar to the piles and 
peer Ai Seep omen iho 
0 ers. For e 
V6 tel. frome, formwork. 
| inside the cofferdam, ‘The 


River Epex. 
on the bridge was mixed at the southern end, where 
a two-bag mixer was located between the two sidings 
pee ra Mam sand and sree .¥0, be, shovelled 
directly from wagons, on each side of the gauging 
hopper. The mixer discharged into the hopper of a 
concrete pump, which delivered through a 4-in. 
ping main carried along the temporary jetty. 
‘To ensure free working of the pump, it was found 


Pier No. 9 which, as shown in 
just. clear of the northern bank of 


Fig. 5 
built in a timbered excavation, 


the. river, was 


for the cutwater| the an 
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ATOMIC PHYSICS AND THE 
STRENGTH OF METALS.* 


By Prorzssor N. F. Morr, M.A., F-R.S. 


I rext very honoured that, for the first time since 
1925, when Professor H. A. Lorentz lectured on the 
motion of electrons in metals, a theoretical physicist 
should have the opportunity of giving the May lecture 
of the Institute of Metals. The war has interrupted 
academic research in nearly all countries, and in the 


application of theoretical physics to metals very little | 4 


has been achieved in the féw years. ‘The present 
time, when future research is being planned, is a very 
suitable moment to review the achievements of the 
pre-war decade and to bring before you the problems 
that await solution in the future. 

When Professor Lorentz addressed you in 1925, it 
had been established that electrons were ible 
for carrying electric currents in metals, and toa 
large extent for the conduction of heat. Lorentz 
himself had been able to establish a theoretical formula 
for the ratio. between the thermal and electrical conduc- 
tivities, and into this formula the charge of the electron 
entered; the satisfactory agreement between 
and experiment supported the hypothesis that electrons 
were responsible. On the other hand,*the electron 
theory of metals suffered from many difficulties, of 
which the most serious was that of the specific heat ; 
the free electrons should have made a large contribution 
to this quantity, and this was not observed. Also, 
the mean free paths, equal in length to many 
hun times the interatomic distance, which had to 
be assumed in order to explain the high conductivity 
of pure metals at low temperatures, found at that time 
no convincing explanation. 

The pre-war decade saw the application of wave 
mechanics to the physics of metals with successes 
eomparable to those achieved in spectroscopy, in organic 
and inorganic chemistry, and in ral in the 
tion of the physical and chemical viour of the atom. 
I will only mention some of the outstanding successes 
of the theory, such as the explanation of the low specific 
heat and long mean free path of the electrons, the 
explanation of the nature of the Weiss molecular field, 
and, in general terms, of the nature of the cohesive 
forces in metals. To account for the low specific heat of 
the electrons it is explained that the electrons in a metal 
form what is known as a “ degenerate gas,” and such 
a gas has a very small specific heat which increases 
linearly with the absolute temperature. This linear 
term has been observed for various metals in. several 
eryogenic laboratories. 

Turning now to the explanation of the long mean 
free path of the electrons, and of the influence of purity 
on the electrical conductivity. According to wave 
mechanics, electrons would go straight through a perfect 
metallic crystal without being scattered at all if all the 
atoms were exactly in their proper places ; resistance 
to an electric current oceurs only because the atoms 
are displaced from their proper positions by thermal 
motion, or because ~ —— electric —e 
within the crystal is disturbed by the presence o 
impurities. The theory is also applied in explanation 
of the nature of the Weiss molecular field which was 
introduced to account for the spontaneous magnetisa- 
tion of iron, nickel, and cobalt and many of their 
alloys, and in explanation, in general terms, of the 
nature of the cohesive forces in metals. We think 
of a metal such as copper as consisting of an array of 
positive ions (Cu+) surrounded by a “gas” of free 
electrons. It is the electrostatic attraction between 
the positively charged ions and the electrons which 
holds the metal together, this attraction overcoming 
the electrostatic repulsions between the ions them- 
selves. The ions are, however, pressed into contact, 
so that the very strong repulsive forces between 
closed shells with the configuration (3d)*° come into 
play. A metal such as copper can thus be pictured as 
an array of golf balls sq ill the balls 
are slightly compressed. The forces between them 

determine the elastic p i 
in the case of copper it has possible to make 
detailed a of the elastic constants with good 
agreement with experiment. 

It is significant that these calculations show, in 
agreement with experiment, that a cubic metal has 
much less resistance to elastic shear, strain of type (a) 
than type (b) in Fig. 1. For instance, calculated values 
of the elastic constants A = } (c,,;—¢,3), B= 44,4, 
which specify the stress-resisting unit of these 
two types are, in dynes per square centimetre x 10", as 
follows : 

Copper. 
A. 
Observed wei 18 
Calculated 1-3 





* Thirty-sixth Annual May Lecture delivered before 
the Institute. of Metals.on Wednesday, May 22, 1946, 
Abridged. 
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of homogeneous phases. “It is possible that 
isotropy of aluminium may be found 


Je Hie 


Schrédinger’s equation wi 

i hemistry and metallurgy, whatever surprises 
the study of the atomic nucleus and of cosmic radiation 
may bring to light. 


continuously or whether it would vanish altogether at 
a certain point. 

At present, also, it has proved quite im: ible, 
starting from Se ’s equation fad the 
in a metal, to prove that the phenomenon of supra- 
conductivity can exist at all! All theories of supra- 
conductivity start from certain ad hoc assumptions, 
which have not been shown to follow from Schrédinger’s 
equation. i 8 
equation is adequate to explain it; my guess is that it 
is, but one cannot be quite sure. There remain, then, 
problems of extreme mathematical difficulty to be 
solved in the theory of metals. Apart from these, 


alloys. 

What we can do is to take a simple model of a pheno. 

to work out its consequences, and to see 

f the observed facts can be fitted into the 

framework. 

Prive me illustrate Noah d rs Lape a of the oxidation 

of metals exposed to air. Here we have, i at 

high tempera ‘atures, a law of o thick ont 

films according to which the thi a of the film 

increases as the square root of the time ¢; this, the 
parabolic law, is expressible as 
B= At, 


For thin films and moderate temperatures, a law of 
logarithmic type is more usually found, namely, “a. 
% = alog (1 + 5%). 

Protective films on metal such ag aluminium and 
chromium appear to grow to a constant thickness of 
the order of 20-100 A and then stop. Now the whole 
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haps by its recrystallisation as the thickness i 
Theor iat ist will begin ing these mn 








subject, and the role of 








‘emanation | te ving cating past ty of en” 

. “ ions.” . a ; 
: Sati aha bas boon dis. (a) A ‘ajual “Ghd te diaooes should be 
very Bhan, heyy angen until a strain of 
several degrees been applied. (6) An otherwise 
perfect crystal containing a few dislocations will be very 

















eeeeee two factors: (i) the rate'at which 
é @ie 60608 dislocations are formed, and (ii) the resistance to their 
é 6 motion. I will discuss (i) first. First of all, it must 
sd e eeoe be remembered that a dislocation is a long line of 

+ eieeeeee misfit, extending right through a crystal ene 
® 2 nh, Bealladliad sida Wah Se pad hood thp Cova Of» foe Cloorron 
difference V of the order of one or two volte will be (7060) rer _ rs Pogh Git hore ae 
i: an ofl volts per atomic plane through which it passes. The 
cot: up accrued siis Raye, AAS SAN Sie potenniel Cones total energy, for a dislocation ¢ ing across a 
will be independent of the thickness z. A field — : crystal of 0-01 mm., for example, is of the order of 
; ‘ : wil ed ‘ 10® ¢.v., and it seems to me absolutely out of the 
will thereat 36.6, ai Pag Saag 0 question that dislocations should be formed by the 
to eee from ee bea — agency a wey se alone ; the energies concerned 

an form ~— 3 oxide, ; are much too high. 
growth oP eer aie dv ped dior 067 ong Pi owe, vite 1 Che why 1 whine Shee didivonsions 
ate: ionic conductivity were msupallioas ane are Rr eae es ee ee 
3 | AP aba ie Pops must exist many points such as that 
field, then the rate of growth would be proportional to shown in Fig. 4, where the positions of the atoms 
=. thay: F are shown in the lower crystal but not in the 
=’ upper one. If the cohesive forces binding the two 
dz const. crystals are nearly as t as those between 
a""3 -* «oe ay ao enced oe eemrmemres Ae -eeeenen Bowe 
é § 3 strain energy an of this type will be near! 

which gives, on integration, the parabolic law: as great as that of a dislocation, and little energy wil 
a= Kt. ee ee eee See eee 
away in the direction shown by the arrow. If this view 
But pa cin wegen ge ge is correct, crystal boundaries are the source of disloca- 
0 bas ag or ein ton Giuscived tha cent tions ; in single crystals boundaries between elements 
with the field; the theoretical formula for the rate of of the ot saat ma role. This hypothesis 
motion of an ion under these conditions is ~ Seen ee ee oat heel 
metallic compounds are in general not ductile; the 
Asinh = condition for the formation of a dislocation is that 
ET’ . ee across the crystal boundary shall give almost 
‘ J ei as much energy as cohesion within the crystal, and 
beige So tay M por ais sade tes tae i this will be the case only if all the atoms are in equiva- 
therefore proportional to F, but for large folds of the pore ms y metals, however, the low strength of 
+7 : rar * 9 > 0 
en of 10 V por centimetre it is proportional to exp, single crystals s that boundaries, at any rate 
( _ ‘Thus the film should grow according tothe between crystals the planes of which are inclined’ at « 
ET . 6 small angle to each other, provide a source from which 
law Fig. . FES) pie dislocations can move under the influence of small 


dy wit? stresses ; atid in materials in which the crystal size is 
"ape mada talon Ae ) large we have to ascribe the high strength not so much 
to the difficulty of forming dislocations (and hence to 
the properties of the grain boundary) as to the difficulty 
of moving them across the grains. The hypothesis was 
first put forward by G. I. Taylor that the factor pre- 


A growth law of this type is in agreement with measure- 
ments on the anodic oxidation of aluminium. 

ing now to the case of natural oxidation in air, 
we see that a growth law of the type 




















Vv venting the motion of dislocations is the presence in 
de _ sinh Yi where eS} Oy the crystal of internal strains ; obviously, if strains of 
dt z k order o, exist in the material in random directions, then 

i r e constant « will increase rapi is an external strain « of the order of ¢, must be applied 
mnie ote tab the equation gives an ey i ig.7. to the whole specimen in order that the shear a at 
rapid rate of oxidation, which at low temperatures all points shall have the same sign. Taylor suggested 
(a small) will virtually stop as the field in the layer ¢ that the condition for the movement of a dislocation 
diminishes, and at high temperatures’ will tend to the 3 along a glide is that the relevant component of 
bolic law (2 >). The tion of ptotective 8 shear strain shall actually have the same sign at all 
Tayers ia thus accounted for, the growth stopping points along the glide plano; if it doos not, the dis 
the field in the layer is too great to drive the ions 3 location will come to rest at a position of equilibrium. 
through it; and one fair agreement with experi- Qualitatively, this theory leads to the conclusion that 
ment for the thick of films on zinc, copper, and the yield stress of a metal is of the order of magnitude 
iron, In view of the complicated riature of the pheno- le p ---5 ‘ike of Gop, where G is the elastic shear modulus and oy the 
menon, involving cracking and recrystallisation, a (6706.0) “ENGINEERING” mean internal strain. 
detailed nemigdtlons with experiment does ee seem G. 1. Ta made an attempt he bet pM ler 

: useful at the present time. The t does, however, | cussed in a number of articles. Fig. 3, opposite, hardness of a work-hardened crystal in terms of strains 

cnggiah tah éxgorinidatsl work on the anodic Sienadibes what is meant by a Taylor dislocation. | Surrounding dislocations which move a certain distance 

) of films, and a comparison of the growth law for that.| Th. vertical lines Ry ele a aye CB is| and then get stuck. I do not wish to discuss here 

ease and for formed in air, would be of great | the plane of slip figure represents a crystal in whether or not some modification of this theory will 
interest. nlite alip bale tectlld. aimee’ oe diakeme edmal 00 thie primar: fOr Laren ert probably the mechanism 
In an earlier paper, presented to the Faraday Society | distance between the atom along the line CB, the| of work- is too complex a subject to be con- 
"in 1939, I suggested that the passage of electrons | vertical planes of atoms above and below the slip plane | — 
the film might Oe ee ee icine. ¥b sest wfter plip hoe competed ; from Ato B| * Cf. R. Peierls, Proc. Phys. Soc., vol. 52, page 34 
ness ; if there is a big work-function be ‘motal] there is a region, extending over a few atoms, where the | (1940). The question of whether a limiting stress is 
and oxide, electrons could not pass through @ layer planes of atoms do not join up. Such @ region, sur-| required for the motion of @ dislocation is one that 
| thicker than 5yA.° If future 3 show in| rounded by the resulting strain in the crystal, is called a| requires further investigation, but the low strength of 

f meta! a limiting thickness of film of geek dislocation, yendicular to the. of the paper, | good single crystals suggests that this stress, if it exists, 

, tise over a. considerable tempecatiite: rangh it 1 at | dislocation niust extend from one boundary of the | must be very small. 

f well be explained in this way. rok ‘al to the other. litnaliie _. |. t It would be of great value to obtain an estimate of 

i ‘I turn now to the main subject of my lecture, the | do not know of any direct experimental eviderice | the energy of the crystal boundary ; @ theoretical estimate 








mechanical strength of metals. Here again, we have| that slip occurs through the motion of dislocations ; | is being made in my department. 
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sidered satisfactorily in the present state of develop- 
ment of the theory, and would prefer to conine my 
remarks to precipitation- ich seems > 
me much simpler. _ The outlines of have already 
been given ;* a precipitate of a ma for which the 
atomic volume differs from that of the matrix will 
certainly introduce strains, of the type shown in Fig, 5, 
on page 559. It is easy to see that the mean internal 
strain in this case is of order of ef, where « is the fraction 
by which the linear dimensions. of the precipitated 
particle fails to fit, after itis by the compressing 
action of the matrix ; and f is the ratio of the amount 
(by volume) of precipitate to matrix. 

If, then, we set the yield stress Y equal to Gef (G = 
shear modulus), we see that Y does not depend, in this 
rather crude theory, on the size of the precipitates. 
This cannot be correct for very small precipitates ; 
after all, the individual dissolved atoms (as, for example, 
copper in aluminium) must be centres of strain before 
they precipitate, and precipitation is unlikely to increase 
the mean internal strain ; but it will increase the mean 
length A over which the strain keeps a constant sign. 
In order to understand how this will increase the yield, 
we must remember that dislocations are long discon- 
tinuities t ing a whole crystal, and must not 
necessarily be thought of as straight, or as moving for- 
wards allat once. In Fig. 6, page 559, I have sketched 
the form that a dislocation might have in a solid ; it will 
come to some position of equilibrium under the action 
of the internal stresses, which are indicated by arrows. 
Also, when it moves forward, it will do so bit by bit; a 
length of the order of A will move forward a distance of 
the order of A until it reaches a new position of equili- 
brium, as shown by the dotted line in Fig. 6. 

A dislocation must have a certain tension—that is to 
say, its energy will be increased when it has a curved 
path such as that shown in Fig. 6. Up till the present 
it has not proved possible to alodlate this tension ; if 
we denote it by y 


T=-, 
a 


where a is the interatomic distance, it seems probable 
on general grounds that V is of the order of a fraction 
of an electron volt. For a curved'dislocation such as 
that shown in Fig. 6, the curvature R at any point will 
be determined by the equilibrium between the tension 
and the internal stress 


R= % (4) 


With our lack of knowledge of T, it is rather a matter of 
guesswork to give a magnitude for R; it may be 
between 10 and 1,000 atomic spacings, This leads to 
the interesting result that in a material such as a solid 
solution, where the sign of the internal, stress changes 
within a few atomic spacings, the dislocation is too 
tightly stretched to be bent fully by every change of 
internal stress ; and lengths of the order of R, but not 
smaller, will move forward together. 

As regards the stress necessary to cause glide, there- 
fore, we have to consider two cases: (a) A> R: this 
is the case to be expected for precipitates a few thousand 
atomic spacings apart. Here we expect the yield stress 
to be of the order of the internal stresses a). (0) 
\< R: this is the case for solid solutions. Here the 
yield stress will be determined by the mean internal 
stress over a distance of length R; and this may be 
expected to be of the order of 


2 
R’ 


% 


since the stress will suffer : random changes of sign 


in thislength. The expected dependence of yield stress 
on distance between precipitates or dissolved atoms 
(for a given amount of strain-producing material) is 
shown in Fig. 7, page 559. 

Becker has given the following ioretde for the rate 
of flow of a metal under a stress : 


Rate = const. exp. {- 


(o — o)?V 
GkT 

where a, is the yield stress at very low temperatures, 

and V is a volume which should be identified, as 

its order of magnitude at least, with the A* or R* of this 


paper, whichever is the larger. From measurements of 
the rate of flow and its dependence on temperature for 
single crystals of tungsten, Becker deduced that V+ was 
of the order of 15 atomic spacings. This is rather less 
than I would have expected on the basis of (4) ;. but it 
is clear that a much | value will preclude any 
temperature dependence of the rate of slip. It will be 
desirable to re-examine the experimenta data in, the 
light of the new theory of creep put forward by Orowan. 
This, then, con¢ludes my very incomplete account 
of the theory of dislocations and of the attempts that 
have been made along these lines to account for slip. 





* N. F. Mott and F. R. N. Nabarro, Proc. Phys. Soc., 
vol. 52, page 86 (1940). 
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Fie. 1, 


12-CYLINDER V-TYPE OIL-ENGINE. 


WE illustrate on this and the opposite pages, and 
on page 564, a 12-cylinder V-type compression-ignition 
engine recently introduced by Messrs. Mirrlees, Bicker- 
ton and Day, Limited, Hazel Grove, near Stockport. 
It will be recognised by those familiar with the firm’s 
well-known vertical oil engine that the design of the 
latter has been largely used as a basis for the new 
V-type engine. The reasons for this are of a practical 
nature and are consequently sound. The reason for 
adopting the V-arrangement was to obtain higher 
powers at medium rotational speeds without unduly 
increasing the length of the engine, and what has 
been done, therefore, is to arrange two separate banks 
of cylinders of the design used in the standard vertical 
engine on a re-designed crankcase. Since the standard 
engine has proved entirely successful, it was logical 
to retain such parts as could be worked into the new 
design, either with no modification or very little. 
Some alseutage resulting from this course are that 
the number of spare parts is reduced, since most of 
them will fit either engine; that operating personnel | course 
accustomed to the one type of engine will be practically 
familiar with the other type from the start ; and that, 

ising from both these conditions, maintenance will be 
easier than would be the case with an entirely new 
engine. The V-type engine with 12 cylinders as illus- 
trated will develop 720 brake horse-power at 750 r.p. m.; 
with natural air admission. When pressure-chi 
is employed, the output at the same speed is in 
to 1,050 brake horse-power. The 12-cylinder engine is 
the only size of this new t ion at the 
moment, but it is intended tovleg to employ the same 
design for 8-cylinder and 16-cylinder With 
natural air hegre the Arima. sn oo sizes of 

orse-power, ptt y> pn pressure- 
adopted, 700 brake ogee peal and restaging be 


sk gaeeal ea tal Pibe? Gh h 12-cylinder engine is 
fea 1p page 
fray the oer rote 


This sstanginctas | Pie 


a vetanee Mik eke: ; 





GENERAL View oF 720-B.H.P. Enaine. 


gives a neat, if somewhat unusual, finish to the engine. 
A detailed view of a cylinder head is given in Fig. 4, 
page 564, while in Fig. 2, opposite, the accessibility to 
the cylinder heads, fuel’ pumps, etc., is evident. In 
this view, the upper parts of the covers have been 
folded back and the lower parts removed. ‘The crank- 
case covers have also been removed. They are, 
however, in position in Fig. 1, and are of pressed steel 
held in place by set screws. The covers and their 
relation to the working parts is shown in Fig. 6, but 
it. may be noted that # the plane of section of the two 
eylinders is slightly different ; the left-hand cylinder 
shows the exhaust valve and the port leading to the 
exhaust manifold, while the right-hand cylinder 
shows the air-inlet valve and the suction port as 
arranged for natural aspiration. The parts of the 
design common to both the V e and the standard 
vertical engine are as follows i cylinders, pistons, 
Seven Tee erence pees pee pedestal sand 
details are all similar in t of engine, t 

the exhaust and induction is teal s stmeally 
differ. All the parts below the cylinder bases are, of 

, Particular to the’V-design. The included ang 


is 35 deg. It will be evident from Figs. 5 
bet tin Mepir ene. ewe peas Se eae coetienan: qe 
castings; for situations in which weight must be 
reduced to a minimum, however, the crankcase can be 
made of fabricated steel. This construction would 
decrease the total weight by some 16 per cent., the 
weight of the engine with a cast-iron crankcase, as 
illustrated, being of the order of 32 lb. per brake horse- 
power, without lubricating oil in the sump and passages. 
The; cylinders are 8} in. bore by 13? in. stroke, the 
latter dimension giving a piston speed of 1,718 ft. per 
minute at the normal top service speed of 750 r.p.m. 
Each cylinder is. a mapente casting 
bolting to the crankcase and with 


Fig. 6. The Sr i 
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Fie. 2, Enauve wirx Access Doors REmoven. 


are fitted with gauze filters. They are secured to the 
heads by long diagonal set pins with a diametral split 
pin to prevent complete withdrawal. There are two 
filters per bank, and the filters can be readily with- 
drawn from the manifolds in which they lie through 
an opening at each end of the engine casings ; the 
openi can be identified by the rectangular cover 
plates visible in Figs. 1 and 2. The exhaust branches, 
as shown in Fig. 6, are bolted to the exhaust manifold 
and have dial thermometers. The exhaust manifold 
is normally water-cooled, but this arrangement is 
optional. When water-cooled, the circulating water is 
taken from the tops of the cylinder heads and leaves 
by a single branch on the top of each manifold; the 
various connections can be seen in Fig. 6. The cir- 
culating water is derived from a centrifugal pump 
external to the engine and driven by V-belt from a 


pulley on the boss of the flywheel, not shown in any of | Each 


the views. The pump delivers to a central cored 
= at the me of the crankcase; the passage can 
identified in Fig. 6, by.its roughly-tri outline. 
The ton & of the pump provided is such that, at 
normal full load and speed it delivers approximately 
8 gallons of water per e horse-power ey 
bank of cylinders has its own camshaft, of 
40-ton carbon steel. The cams, however, are not 
formed on the camshaft but on sleeves pinned to it, 
there being three cams per sleeve, namely, two for the 
inlet and exhaust valves and one for the fuel pump 
of each cylinder. The camshafts run in phosphor- 
bronze i and are driven by gears from the 
flywheel end of the crankshaft ; some of the are 
visible on the left in Fig. 2. The -wheel on the 
crankshaft is shown on the right in Fig. 5. The teeth 
are cut on a thin shell which is in halves for convenient 
fitting on the shaft, The two halves are clamped 
bya ring on each side of the teeth. The object 
of this arrangement is to keep the diameter of the shaft 
gear-wheel to a minimum. There is an idler between 
the. shaft -wheel and the gear-wheels on each 
camshaft. valve push rods, and also the fuel-pump 
guide plungers, do not bear directly on the cams, but 


| 





on, faces,on the backs of rocking levers, the free ends 
of which make contact with cams and which are 
pivoted on brackets attached to the crankcase in the 
manner shown in Fig. 6. The push rods are of steel 
tube with case-hardened ends welded on. The rocker 
arms and the remainder of the valve gear need little 
comment, but it may be stated that the valve-spindle 
guides in the cylinder heads are of centrifugally-cast 
iron. The inlet valve is made from KE 1029 steel and 
the exhaust valve of KE 965 steel.. They have seatings 
of nickel-chrome cast iron. 

The fuel-injection pumps and nozzles are of C.A.V. 
or Bryce manufacture. The pump element for each 
cylinder is separate and is mounted on of the 
crankcase between the pair of valve push for the 
corresponding cylinder, as will be evident both in 
Fig. 2 and Fig..6. The oil-fuel line is also visible. 
line is protected by an Auto-Klean strainer 
between it and the common supply pipe, as shown to 
the left in Fig. 1. The pumps operate in conjunction 
with a centrifugal governor at the flywheel end of the. 
engine. The governor is driven through a vertical 
shaft froma combined spur yarn gee | jose de the 
timing-gear train. It is fitted wii ings. A 
handwheel enables adjustment of the engine speed 
between 5 Seg Dn gare og = pee Senne 
speed to le, while the general design an - 
formance of the governor are such as to med te 
engine speed within the limits of British Standard 
Specification No. 649-1935. The air-starting equip- 
ment is of the firm’s standard pe The starting air 
is admitted re ay a horizontal spring-loaded valve 
on the cylinder heads. It is supplied to all the 
cylinders of one bank. . For industrial sets the ip- 
ment usually comprises an independently-driven air 
compressor and a storage bottle with a capacity of 
about 11 cub. ft. at a pressure of 300 Ib. per.square inch. 
It may be mentioned here that, at full load of 
60. brake horse-power per cylinder, the B.M.E.P. 
is 81 lb. per square inch, which is maintained in 

juncti i i of. bebween 


con. a peak cylinder 
800 Ib. and 825 Ib. per square inch. The exhaust 





temperature under these conditions is between 810 deg. 
F. . F, 


erankpin taking a pair of connecting rods. The 
cranks, however, are not spaced at 60 deg. round the 
circle but in groups of two on the same centres; that 
is, cranks 1 and 6, 2 and 5, and 3 and 4, are on the 
same centres, The firing order in each bank of cylin- 


of 1 per cent. of nickel. 
steel circular shells lined with white-metal. The caps 
are of cast iron of deep section and are held down by 
in Fig. 6. The crankshaft is drilled for 
pressure lubrication, the supply being through the cored 
passage at the bottom of the bedplate, through vertical 
passages to the main bearings, drilled holes 
in the crank webs and pins, and up central holes in the 
connecting rods to the gudgeon pins, This arrangement 
will be clear from Figs. 5 and 6, while from the same 
illustrations it will be apparent that a header of rect- 
angular section situated just above the top of the 
crankcase leads is taken to the bearings, 
fuel-pump plungers, and valve gear. The pressure 
lubricating pump is somewhat unusual ; it can be seen 
attached to the circular crankcase cover at the end of 
the engine on the left of Fig. 1. It is a gear-type pump 
driven by a pin in the end of the crankshaft and off 
centre, so that a crank effect is provided for the driven 
gear of the pump. The delivery is about 2 gallons per 
brake horse-power hour. The pump suction is con- 
nected to the sump, and delivery is through a Lolos 
dual oi] strainer, a pressure-regulating valve being 
fitted. The oil is normally cooled in a Serck heat- 
exchanger type of cooler carried low down on the end 
of the engine,-but, if desired, radiator cooling can be 
arranged for. The semi-rotary pump seen on the left 
in Fig. 1, is for hand priming the bearings, etc., before 
starting up. 

As regards performance, curves of test results show 
that at a ae of 750 r.p.m. and a torque of just over 
5,000 Ib.-ft., the fuel consumption is 0-38 Ib. per 
brake horse-power hour. The torque reaches its 
maximum value, of rather more than 5,200 Ib.-ft., 
between 550 r.p.m. and 600 r.p.m. The curves also 
show that at full load and full speed neither exhaust 
temperature nor fuel consumption has begun to rise 
steeply. Although for normal applications the new 
V-engine is designed for a speed limit of 750 r.p.m., 
it has been given a non-stop test of 100 hours duration 
at 850 r.p.m., when it. was found to run smoothly 
and satisfectorily. It will thus be evident that. the 
engine has been conservatively rated and has a margin 
of power which is ample to keep maintenance and 
renewal charges down to a low figure. 





UTILISATION OF PEAT 4S FUEL.—In reply to a question 
in the House of Commons, on Tuesday, June 4, the 
Parliamentary Secretary to the Ministry of Fuel and 
Power (Mr. H. Gaitskell) said that to increase the use ot 
peat as fuel in this country the regional officers of the 
Ministry had instructions to give assistance on such 
matters as the supply of plant In addition, the Ministry 
had begun the production of peat fuel on a small 
scale in Dumfriesshire Large-scale production on a 
highly-mechanised basis was also being considered. 





OLosED ArR-Crecurr Dimecr-CURRENT MOoTORS.— 
The closed air-circuit direct-current motors manu- 
factured by Messrs. The English Electric Company, 
Limited, Queen’s House, Kingsway, London, W.C.2, are 
dealt within a pamphlet which we have recently received. 
The basic feature of the design is that a machine of the 
pipe-ventilated type is provided with a surface-cooled 
radiator. This radiator consists of a group of straight 
tubes which are secured to end plates and are arranged so 
that the heated air from the motor casing passes over the 
exterior of the tubes.- Cool air is forced through the 
inside of the tubes by a second fan, which is mounted. at 
the non-driving end of the shaft. The accessibility of 
the commutator and brush gear is thus unaffected, and 
the cooling tubes can be easily cleaned. 
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Associate Member.—John Francis 
field ; Robert Charles 
M. <0 F.; ames Albert Guthrie Anderson, Bi Creo Re 
Major Frank Sudbury Batty, Deluest, "b. Sink ( ber) 
G.H.Q., India; Alfred 
Runcorn, Cheshire ; Robert Bruce, Ber ‘thes 
Newcastle-upon- ; Henry Morison Bullen, 
m; Arthur Edward Cordell, Manchester ; oa: 
Nathaniel Hefin Davies, B.Sc. (Eng.) (Lond.), ‘Colne, 
Lancs.; Frank Dawson, Runcorn, Cheshire ; 
Pollard Dennis, Manchester ; Wilfrid Dolman, London, 
W.3; Robert James Doyle, Carlisle ; Herbert Ben- 
jamin Drew, Perivale, Greenford Middx. ; John 
Douglas Forsyth, Coloznbo, Ceylon ; Richard Karl 
Gibbins, M.A. (Cantab.), ; Roderick Dhu 
Gillanders, London, 8.W.1; Robert Cowell 4 
London, N.18; John Goldsbrough, ‘ 
Durham ; Edward Victor Graham, B.Sc. A 
(Lond.), Glasgow; James hs ep Harland, B.Sc. 
(Eng.) (Lond.), Sheffield ; Cdr. (E.) Christopher 
Havergal, 0.B.E., DS.C., RN, H.M.8. Powerful ; 
Norman Hawkins, "Birm ; Ernst Herz, ‘Tel-Aviv, 
Palestine; Henry Hirst, B.Sc. (Eng.) (Lond.), Mel- 
bourne, Australia ; Herbert Baxter Holliday, } 
Cheshire; George Hudson, Ph.D. (Lond.), B.A. 
(Cantab.), London, 8.W.14; David William: Jones, 
B.8e. (Eng.) (Lond.), Bristol ; William Mervyn Crozier 
Jones, M.Eng. (L’pool.), Karachi, India ; Leslie Lamb, 
Derby ; Lt.-Col. Herbert Martin Leyland, Shrewsbury, 
Shropshire; Cdr. (E.) John Geoffrey Little, OBE, 
R.N., 
McCormick, Liverpool; Henry Mclvor, Billingham, 
Co. Durham ; James Brown Manson, Pollokshaws, 
Glasgow ; Howard James Medhurst, Gillingham, Kent ; 
Walter Arthur Melsom, London, N.W.10; Mark Henry 
Yerbury Moggridge, Witton, Birmingham ; ; Lt.-Cdr. 
(E.) John William Mott, R.N., Manadon, Crown Hill, 
Plymouth; § George Owen, London, 8.E.12 ; 
William Edwin Park, Leeds ; Thomas Richard Parkin- 


, Chester 
, R.EME., 


son, Jubbulpore, Central Provinces, India; Harold | i 


Edwin Pearson, B.Sc. (Eng.) (Lond.), London, N.W.3 ; 
Capt. Alvian Poole, R.E.M.E., London, W.C.2; 
Leslie Proude, Sheffield; Capt. Arnold Richard 
Rostron, R.E.M.E., Portswood, Southampton; Cdr. 
(E.) George Taylor, R.N.V.R., Ottawa, Ontario, 
Canada; David Millar Thomson, "Warrin m, Lanes. ; 
John Watson Walton, Alperton, Middx. ; ” Norman 
Worth, Croft, Leicestershire. 





SHEFFIELD METALLURGICAL ASSOCIATION.—A meeting 
to consider the formation, in the Sheffield area, of a 
Physico-Chemical Methods of Analysis Group (i.e., 
methods in which the absorptiometer, polarograph, 
spectrograph and similar instruments are used) is to, be 
held at 198, West-street, Sheffield, 1, at 7.30 p.m., on 
Tuesday, June 18, by the Sheffield Metallurgical Associa- 
tion. A second meeting to consider the formation of a 
Refractories Group will be held at 7.30 p.m., on Friday, 
June 21. All persons interested are invited to attend, as 
these meetings will decide whether or not the projects are 
to go forward. 


NEw INDUSTRIAL Fitms.—Two new industrial sound 
films have been completed recently by Messrs. Empire 
Film Productions, Radnor House, 93-97, Regent-street, 
London, W.1, illustrating respectively the works and 
products of Messrs. Fodens, Limited, and Messrs. ‘Bifir- 
cated and Tubular Rivet: Company, Limited. The general 
plan of both films is similar, the products being described 
and illustrated, and the various stages of manufacture 
being traced from the raw material to the finished article, 
the treatment being sufficiently technical to interest an 
engineering audience while general enough to appeal 
also to a wider public. The second of the two films 
includes some striking scenes of the jet-engined Meteor 
aircraft, in the construction of which bifurcated rivets 
were extensively used, winning the world airspeed record. 


SHEET AND STRIP METAL Users’ TECHNICAL ASSOCIA- 
TION.—The first annual general meeting of the Sheet and 
Strip Metal Users’ Technical Association willbe held at 
the Connaught Rooms, London, at 1@ a.m.; on Friday, 
July 5. In addition to the election of officers, and other 
business, five papers will be presented at simultansous 
technical sessions, namely, ““ Metal Decoration with 
Particular Reference to Anodic Oxidation,” by Mr. V. F. 
Henley; “Some Aspects of the Welding of Stainless 
Steels,”’ by Mr. J. A. McWilliam ;' “ The Blectro-Polishing 
and Pre-plating of Steel Strip,” by Dr. W. F. Coxon; 
“ Phosphating Processes as a Pre-Treatment for Metab 
Finishing,” by Mr. H. A. Holden ; and “ Some Considera- 
tions in the Manipulation of Thin-Gauge Sheet Metal,” 
by Mr. J: A. Grainger. ‘The offices of the Association are 
at 49, Wellingtonstreet, Strand, W.0C.2. 
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The British Electrical and Allied Industries Research 
Association. Technical Report No. K/T120. Con- 
sumers’ Master Record: A Suggested Model. By G. E. 
BARRETT and C. BARON. Offices of the Association, 
15, Savoy-street, Strand, London, W.C.2. [Price 
3s. 64. net.) 

Association of Special Libraries and Information Bureau. 
Select List of Standard British Scientific and Technical 
Books. Compiled at the request of Thr Brrrish Coun- 
om. Third edition, revised and enlarged. Offices of 
the Association, 52, Bloomsbury-street, London, W.C.1. 
{Price 3s. 6d. to members of Aslib; 5s. to others.) 

The “ Swordfish’ Saga. The Story of the Fairey “ Sword- 
jish’’ Torpedo Bomber and a@ History of Torpedoplane 
Development in the Royal Navy. By B. J. HURREN. 
Published for The Faitey Aviation Company, Limited, 
Hayes, Middlesex, by William Clowes and Son, Limited, 
Axtell House, Regent-street, London, W.1. [Price 


. Post-War Building Studies No. 23. 
House Construction: Second Report. By an inter- 
departmental committee appointed by the Minister of 
Health, the Secretary of State for Scotland and the 
Minister of Works. H.M. Stationery Office, Kingsway, 
London, W.C.2. [Price 1s. 6d. net.] 
Ministry of Transport. Railways Division. Railway 
Accidents. Report by Colonel A. C. Trench, C.I.B.; on 
the Collision which Occurred on the 19th March, 1946, at 


York 16, U.S.A. [Price 5-50 dols.] Chapman and 
Hall, Limited, 37, Essex-street, Strand, London, W.C.2. 
{Price 33s. net.) 

Statically Indeterminate Structures. By PRorressor L. C. 
MavGH. John Wiley’ and Sons, Incorporated, 440, 
' Fourth-avenue, New York 16, U.S.A. {Price 5 dols.} 
Chapman and Hall, Limited, 37; Rasen strect, Strand, 
London, W.C.2. [Prive 308. net.) 
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Dr. R. Gunpers has recéntly telinquished the post of 
Superintendent, Technical Applications of Metals, Minis- 
Snettpation. 4 try of Gmepizedn onder. tn Selee up.gebreie pesctice ve 
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Ward, Limited, Albion 
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Mr. RICHARD WaTNEY, who has been managing direc- 
tor of Lagonda, Limited, since 1935, has been appointed 
general manager of the new Rootes Group factory at 
Fishermen’s Bend, South Melbourne, Australia, and a 
director of Rootes, Limited. Mr. Watney is shortly 
leaving England to take up his new post. 


Mr. W: B. ANNING, M.I.Mar.E., has retired from his 
appointment as engineer surveyor with the General 
Accident Assurance Corporation, Limited. 


Mr. NorMaN GARRAD has been appointed sales 
manager to Messrs. Sunbeam-Talbot, Limited. He will 
operate from the new factory at Ryton-on-Dunsmore, 
near Coventry. 

Messrs. ELECTRIC AND MusIcaAL INDUSTRIES, LIMITED, 
have formed a new company, E M I Suppiiers, LIMITED, 
to specialise in the buying of raw materials, light and 
heavy engineering products, and electrical products and 
components on behalf of manufacturers and commercial 
firms. The managing director of the new company is 
Mr.-A. Carrick SMITH, B.Se., A.O.G.1., A.M.Inst.C.E., 
formerly a joint general manager of the Gramophone Com- 
pany, Limited. The head office of the company is at 
Blyth-road, Hayes, Middlesex. i) 

THe RENOLD AND COVENTRY CHAIN COMPANY, 
Lured, Renold ‘Works, Didsbury, Manchester, have 
at | acquired an additional factory occupying a floor area of 
130,000 sq. ft., and situated at Cardiff. Tip Seeteny wee 
built in 1941 for war contracts. 


———— 


AUTOMATIC INSPECTION EQUIPMENT.-We have re- 
ceived from Messrs, E. H. Jones (Machine Tools), Limited, 
‘Edgware-road, The Hyde, London, N.W.9, a@ leaflet 
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NOTES FROM THE NORTH. 
é Giascow, Wednesday. 


: 


are 
already sending nuts to the Liverpool area, while the 
North of England is delivering a substantial tonnage of 


gas coals and domestic coal to Glasgow and many other 
Scottish places; it is understood that neither of these 
arrangements will be affected by the change referred to 
above. 





NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Welsh Coal Trade.—Methods of dust suppression 
which were evolved in South Wales, where they proved 
very successful, are being copied in Belgian mines. Pro- 
fessor T. David Jones, head of the Mining Départment of 
the University College, Cardiff, who has played a pro- 
minent part in overcoming the dust problem, recently 
visited Belgium and inspected a district of "the Mons 
coalfield where output was about 125 tons a day. Asa 
result of the advice and directions he was able to give in 
water spraying the amount of dust in the mines was 
reduced by about 80 per cent., and following the improve- 
ment in conditions, output was doubled almost immedi- 
ately. He also demonstrated the use of a pneumatic 
Pick operating a stream of water while in use which the 
Belgian mines have decided to adopt. At present he is 
engaged in preparing a report on dust suppression for 
the Belgian industry. The latest official returns showed 
that the output from the 274 pits in the South Wales 
coalfield during the week ended May 25 was 495,284 tons, 
an increase of 9,757 tons on the preceding week. The 
number of men on the colliery books was 107,599, an 
increase of 70. Supplies of all descriptions, apart from 
the very poorest grades, were difficult to secure for early 
delivery on the Welsh steam-coal market throughout the 
past week, and the amount of new business that could be 
entertained was consequently limited. Home consumers 
continued to make heavy demands and producers found 
it difficult to meet the requirements of this section. Asa 
result, hardly any coal was available for export other 
than the very lowest qualities and some open-cast 
anthracites, 


that, last week, while the demand for tin-plates. was 
fully maintained, the business done was on a reduced 
scale owing to the continuance of the rolling-mill men’s 
strike in the works operating old-type mills. The export 
business had a firm tone but only a very restricted 
volume of business was transacted. The demand for 
steel sheets continues to be in excess of the current 
capacity of the works and delivery dates tend to lengthen. 
The iron and steel scrap market is quiet as deliveries to 
consumers have been curtailed. 





EXCAVATING MACHINERY.—An amusing illustrated 
brochure, entitled The Gentle Art of Excavating, has been 
issued recently by Messrs. Ruston-Bucyrus, ‘ 
Lincoln. ‘Both the numerous drawings and the accom- 
panying text are by the late Mr. W. Heath Robinson. 
Itis probably due to. the early training of this well-known 
artist as anengineer that the drawings, characterised by an 
agreeable absurdity, really exhibit ot mechanical prin- 
ciples; the mechanisms shown would ‘‘ work ”’—after a 
fashion. They are, in short, examples of that. valuable 








NOTES FROM SOUTH YORKSHIRE. 


; SHEFFIELD, Wednesday. 

Iron and Steel.—Steel exporters cannot accept all the 
business offered because of shortage of skilled men in the 
works and of clerical staff. Teams of skilled rollers are 
continually being broken up by the calling up of young 
skilled men. Fuel is in short supply and much of the 
coal is of so poor a quality that the processes are retarded. 
Belgian competition is beginning to be felt. Pig-iron is 
in fair supply, and heavy steel scrap, which is in full 


short following the recent strike of deputies. The demand 
is heavy,.especially from public-utility undertakings, the 
reserves of which are low. Sheffield electricity works 


have less than two weeks’ supply in stock. Gas coal is}. 


also in strong request, and coking coal is needed in much 
larger quantities. House coal is coming forward slowly. 
Outcrop coal serves to supplement supplies of pit coal, 
but much of it is of inferior quality. Exports continue on 
restricted lines, but bunkering business is active. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation—tIron and steel producers are 
Reavily sold for several months ahead and the huge 
total tonnage output is inadequate for current needs. 
Buyers are desirous of negotiating for substantial forward 
supplies and indications are that production capacity will 
be heavily engaged during the second half of the year. 
In several branches of industry order books are embar- 
rassingly congested and makers of many commodities 
are disinclined to add to their heavy commitments. 
The claims for material required for essential home 
purposes have necessitated the severe restriction of 
exports, and still further cuts in the release of tonnage 
for shipment overseas may be unavoidable in the near 
future. Pig-iron supplies are not fully equal to users’ 
needs and there is a continued inconvenient shortage of 
semi-finished steel. 


Foundry and Basic Iron.—The pressure for heavier 
deliveries of high-phosphorus pig iron is increasing. 
Consumers are complaining that the supplies coming to 
hand are insufficient. for their increasing requirements 
and are endeavouring to obtain larger parcels from other 
producing areas. Already the bulk of the foundry iron 
passing into use at North Eastern works is from the 
Midlands, the make of local furnaces being still very 
limited. All the output of basic iron is required for the 
growing needs of the producers’ own consuming plants. 

Hematite, Low-Phosphorus and Refined Iron.—Hematite 
makers are managing to maintain deliveries on a suffi- 
ciently large scale to meet home users’ essential require- 
ments, but larger supplies are being called for to build 
up stocks. Low- and medium-phosphorus grades are 
steadily absorbed and makers of refined qualities are 
able to satisfy the actual needs of users. ; 

Manufactured Iron and Steel.—Makers of semi- 
finished and finished iron are able to meet buyers’ require- 
ments but producers of many classes of steel are over- 
loaded with work and cannot deal fully with their delivery 
obligations as they fall due under extensive running con- 
tracts. Steel semies are wanted in very large quantities 
and imports are still needed to supplement home produc- 
tion. Exceptionally heavy tonnages of bars and slabs 
are required to sustain the abnormal outputs of the 
sheet mills, and the continued scarcity of prime billets 
renders it necessary to accept considerable parcels of 
usable inferior products. The outputs of medium and 
light plates for the third quarter of the year are fully 
sold and light and heavy section makers have a great 
deal of work in hand. Rail mills are operating to the 
limit of capacity and works producing railway chairs, 
points and crossings are all very actively engaged ; 
plants turning out pit props, arches and colliery roofings 
are also fully employed. 

Scrap.—Cast-iron scrap, machinery metal and heavy 
steel scrap are in brisk demand. 





ELEcTRO-DETARRERS.—A leaflet issued by Messrs. 
Whessoe Limited, 25, Victoria-street, London, S.W.1, 
electro- 


NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Forty-Third 
Annual Conference at the Grand Hotel, Birmingham, 
Tuesday, June 18, to Friday, June 21, inclusive. Tuesday, 


June 18, 8.15 p.m., at the Botanical Gardens, 
Edgbaston. Wednesday, June 19, 9.30 a.m., Grand 
Hotel, Annugl General Meeting; 12.40 p.m., Luncheon 
at the Gardehs, Edgbaston; 2 p.m., Grand 
Hotel, Williams Lecture and Technical Sessions 
Thursday, June 20, 9.15 a.m., Grand Hotel, Technical 
Sessions ; 1 p.m., Luncheon at the Botanical Gardens, 


7 


by the President, Mr. D. H. Wood, and 
Wood, followed by the Annual Banquet at 7.15 p.m. 
Jane 21, 9 a.m., various All-Day Works Visite ; 
» Reception at “ Cotewold,” Barnt Green. For 
detailed programme, see page 489, ante. 


1 


7 p.m., The Royal Victoria Station Hotel, Institution 
Dinner. Friday, June 21, 10 a.m., various excursions ; 
6 p.m., The Royal Victoria Station Hotel, Dinner-Dance. 

INSTITUTION OF OIvVIL ENGINEERS.—Thureday, June 
20, 5.30 p.m., Great George-street, Westminster, 8.W.1, 
“The Giving of Evidence Before a Parliamentary Com- 
mittee, in the High Court and Before an Arbitrator,” by 
Lord Macmillan of Aberfeldy. 


INSTITUTION OF PRODUCTION ENGINEERS.—W olver- 
hampton Section : Thursday, June 20, 6.30 p.m., County 
Technical College, Wednesbury. “ B hing-Machines 
Tools and Practice,” by Mr. E. Percy Edwards. 

Society or CHEMICAL INDUSTRY.— Manchester Section : 
Friday,.June 21, 6.30 p.m., Central Library, St. Peter’s- 
square, Manchester. ‘ Molecular Structure and Mecha- 
nical Properties of High Polymers,” by Professor H. 
Mark. 





INSTITUTION OF -AUTOMOBILE ENGINEERS.—Saturday, 
June 22, 3.30 p.m., Esso House, Milton Hill, near Abing- 
don. First Post-War Graduates’ Rally. 


“Royat Socrgry or ArtTs.—Wednesday, June 26, 3.30 
p.m., John Adam-street, Adelphi, W.C.2. Annual 
General Meeting. Report of the Council and Financial 
Statements for 1945. Revision of By-Law 75, relating to 
nominations to the Council. 





COMMITTEE ON FERRIES.—An expert committee to 
investigate ferry services linking trurk and _ classified 
roads in Great Britain has been set up by the Minister of 
Transport. The committee is to make recommendations 
for the improvement of the equipment or operation of 
such services, with a view to their greater efficiency and 
adequacy. It will also report as to any amendment of 
the law governing the provision of such ferries that 
appears to be desirable. Mr. Neil Beaton is chairman, 
and the other members are Mr. K. C. Barnaby, B.Sc., 
M.I.N.A., A.C.G.I., Sir William Halcrow, M.Inst.0.E., 
Sir Hugh Mackenzie, and Sir Douglas Ritchie,M.C. The 
secretary to the committée is Mr. W. T. Shaddock, B.Sc., 
A.M.Inst.C.E.,. and all correspondence. should be 
addressed to him at the Ministry of Transport, Berkeley- 
square House, London, W.1. 


TRANSFER OF SHORT BROS. TO BELFAST.—The Minister 
of Supply has announced that the works of the aircraft 
manufacturing firm, Messrs. Short Bros. (Rochester and 
Bedford), Limited, will be transferred from Rochester 
to Belfast. The Minister adds that, in making this 
déeision, the Government have been actuated by the 
necessity for the maintenance of the development and 
production of flying boats under the most efficient 
conditions. During recent years, with the increasing 
size and weight of flying boats, it has become evident 
that the water facilities of the Medway are unsuitable 
and the aircraft workshops there inadequate for modern 
requirements. The conditions required, however, are 
to.be found at the works of Short.and Harland, Limited, 
Belfast, in which firm, Short Bros., (Rochester and 
Bedford), Limited, have a controlling interest. The 
transfer to Belfast, it is emphasised, will be spread 


over 18 months and will be planned in such a manner, 
as to release, one by one, self-contained shops. At the 
same time, the Rochester works will be progressively 





turned over to other industries. 
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12-CYLINDER V-TYPE OIL ENGINE. 


MESSRS. MIRRLEES, BICKERTON AND DAY,. LIMITED, HAZEL GROVE, NEAR STOCKPORT. 


(For Description, see Page 560.) 
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THe WESTINGHOUSE “ STaBIListTor.’—The problem 
of stabilising alternating-current supply voltages so 
that they can be used for energising many types of 
mains-operated apparatus is dealt with in a pamphlet 
issued by Messrs. The Westinghouse Brake and Signal 
Company, Limited, Pew House, Chippenham, Wilts. 
Neon discharge tubes, batteries, and various thermionic- 
valve arrangements are frequently employed for stabilis- 
ing low-power supplies, and when the power output is 























considerable, voltage-regulating transformers of various 
types are available. These transformers, however, 
often suffer from the disadvantages that the saturation 
of the iron causes strong harmonics in the magnetising 
circuit and that the output voltage rises as the load is 
reduced. These drawbacks, it is claimed, are overcome 
in the Westinghouse Stabilistor, which consists of a 
double-wound transformer and auto-transformer with a 
filter circuit across their output leads. This filter is 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 


TEMpt2 Ban 3663 and 3664. 


All editorial correspondence should be addressed 
the Editor and all other correspondence to the 
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Accounts payable to “ ENGINEERING,” Ltd. 
should be crossed “ The National Provincial 
Limited, Charing Cross Branch.”” Post Office 
ope be © payable at Bedford Street, 
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SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 


at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .................. £3 5 0 
For Canada— 

Hdvweeeee mae 
For all other places abroad— 

Thin paper copies ............... £3 3 0 

Thick paper copies ............ #% 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 
headings of “Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 8s. for the first four lines 
or under and 2s. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 248. per inch. 
If us* is made of a box number the extra charge is 
1s. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current. week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The Proprietors. will not hold themselves 
Senctshvaihioans!-tdachs Mattie ‘thats giteheonbals torah 
than two years. ; 








The Manual Production of Electrical Energy (Illus.) 553 


Literature.—Mechanies for ineers : Statics and 
Dynamics. Advanced for Techni- 
cal Students. Part 1. Plans for Recruitment, 


Education and Traming in the Coal Mining 
Industry . 
Widening on the L.M.8. 


The Carlisle-Ki 
oo cond tis Bessaghi GF Misccks Gilkey ban 
ysics ; 

1 V.Type Oil-Engine (Ilué.) 560 

Institution Elections me afd vem enc a 562 








Atomic 





Notes from Cleveland and the Northern Coun‘ 


British Standard Specifications ..0..0.0.0..00.0.0.0.0.c08 562 
Rocks: Fecebwed i546. 5 i sk A RL dead 562 
Gebiatie tate. 323. i200. 2). daed..2. sad. 562 
Notes fromthe North 2.00.......0000)00:ccbcceecteelleeeeptleee 563 
Notes from the South-West .....2...........:6:.:eccceceseeseee 563 
Notes from South Yorkshire 563 
r . 563 

. 563 

. 565 

. 566 








Letter to the Editor—A Simple Test of Significance 568 
ho Reconnaissance and the Invasion of 


Conference on Machinability 2.....:......:.2.--seenses-se0e 569 
New Dielectric and Insulating Materials in Radio 








Five Decades of Commercial Road Transport 
Labour Notes _.............. ... 512 
Machinability and Structure of Ferrous Materials: 
RII i isis <inpinivnss Shi gaattcsnyh Aaa) -omeebbnysosresy<cploas tage 573 
Machinability and Structure—Non-Ferrous Metal- 








lurgy (Illus. 5 

The Mechanics of the Cutting Operation (Ilus.) .... 574 
Annuals and Reference Books 576 
“ Enarngerine ” Patent Record (Ilws.) ................ 576 


ENGINEERING 


FRIDAY, JUNE 14, 1946. 











Vou. 161. No. 4196. 





SCIENTIFIC MAN POWER. 


Tue intellectual work of the world is done by a 
comparatively small proportion of its inhabitants. 
That proportion is not deliberately selected by the 
majority and appointed to the key positions from 
which the perfomance of the main body is con- 
trolled and directed. The minority carries its intel- 
lectual burden purely as a result of its own mental 
power and individual members of the class by no 
means necessarily occupy what would normally be 
described as leading positions in administration or 
industry. Many posts of high responsibility are 
held by individuals who are not members of the 
intellectual minority and the success of their activi- 
ties is based on the, frequently unacknowledged, 
support of abler assistants. This state of affairs has 
nothing to do with modern scientific and industrial 
developments; it is probably as old as history, but 
present conditions have given it new importance. 

The size of the intellectual minority is naturally 
not known and in any case it is not a specifically 
marked-off body. At the lower end it shades off 
into the great mass of the people. Broadly, the 
intellectual minority, in the sense in which the term 
is here used, owes nothing to education ; its ability 
is inborn. That, however, does not mean that its 
inherent mental capacity may not be developed and 
rendered more fruitful by suitable education and 
training and it is a matter of the first importance 
that ial ability should not be lost to the 
country by lack of opportunity to cultivate it. The 
successful completion of a university course and the 
gaining of a degree is not a proof that an individual 
is a member of the chosen few, but a university 
training is s valuable method by which men may be 
enabled to make the best of their inherent capacity, 
and one way in which fuller use can be made of the 
mental ability in the country is to increase the 
numbers of graduates turned out by the universities. 

Unfavourable comparisons between the number 
of university students in this country and some 
others have frequently been made. A recent. one 





if the student population in British universities were 
doubled, we should still fall short of a number of 
European countries and certainly of the United 
States of America.” More specific information on 


554 this subject was given by Professor Andrew Robert- 


son in his presidential address to the Institution of 
Mechanical Engineers last year. He stated that, in 
1934, the number of inhabitants per university 
student was 885 in Great Britain, 604 in Germany, 
480 in France, 387 in Switzerland and 125 in the 
United States ; if the sophomore year were excluded, 
the figure for the latter country was 275. Like most 
other statistics, these figures should be used with 
discretion. Professor Robertson said that, in the 
United States, only about 40 per cent. of students 
complete the full university course. No doubt there 
is a similar in Great Britain, but it is im- 
probable that it is anything like so large and when 
the United States figure is adjusted to allow for 
uncompleted courses, the position in that country 
will be seen to be not greatly different from that in 


568 | Scotland where, in 1934, there were 473 inhabitants 


per university student. Even in Switzerland, which 
has a deservedly high reputation for scientific edu- 
cation, the figure of 387 inhabitants per university 
student is subject to adjustment. The late Professor 
Stodola referred to the matter in his Gedanken 
2u einer Weltanschauung vom Standpunkte des 
Ingenieurs. Speaking of the ability of students to 
profit from a university education, he said that, 


73 | year in and year out, 30 per cent. of the students at 


Ziirich proved incapable of gaining a degree no 
matter what changes were made in teaching methods 
or courses in order to attempt to cater for their 
particular mental capacity. 

This aspect of the matter is of inmrportance. 
Obviously, no individual of unusual mental ability 
will be missed if a university education is given to 


_| everybody, but that is not a practicable procedure. 


It is also not an economical one ; the 30 per cent. 
of students referred to by Professor Stodola might 
have spent their time more profitably in a works 
course with evening, or part time, technical education, 
than in a university. The ideal system would offer 
a university education to all capable of profiting 
by it and recent announcements in connection 
with scholarships indicate that such an ideal is 
being worked up to. The tacit assumption is made 
that the ability to profit from greatly increased 
opportunity exists in the country on an important 
scale. This proposition will be generally accepted, 
but few would imagine that the extent of that 
ability can be accurately assessed. The report on 
Scientific Man-Power, however, states specifically 
that “about 5 per cent. of the whole population 
show, on test, an intelligence as great as the upper 
half of the students, who amount to 1 per cent. of 
the population,” and that “‘only about one in 
five of the boys and girls, who have intelligence 
equal to that of the best half of the University 
students, actually reach the Universities.” 

There are numbers of students at the universities 
who are certainly not members of the intellectual 
minority, and one way of ensuring that a larger 
proportion of the elect shall be able to enjoy 
the benefits of a university training would be 
greatly to stiffen the entrance qualifications in an 
attempt to exclude the grades of lower mental 
capacity. The Scientific Man-Power Committee did 
not even examine this proposal. It would be diffi- 
cult to administer and in many cases would act 
unfairly. Many youths develop their mental capa- 
city slowly, and although universities must clearly 
demand some indication of ability as a condition 
of entrance, too high a standard might well exclude 
an important proportion of the able individuals 
whose early educational environment has not been 
of the most favourable kind. This is one of the 
classes which it is particularly desirable to make 
provision for and to foster. There is also another 
aspect of the matter. A university is not merely 
concerned with the cultivation of unusually-gifted 
graduates; its purpose is also to furnish a broad 





* Scientific Man-Power. Report of a Committee ap- 
pointed by the Lord President of the Council. Cmd. 6824. 
London: H.M. Stationery Office. [Price 6d. net.) 
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training to average individuals, not only by. means 
of specific instruction but by the opportunities it 
offers for intercourse. with others of different mental 
capacity and with different interests. No doubt 
this remark might be applied to the 30 per cent. of 
Ziirich students. which it was i 


must be that although a ion of ‘ 
is permissible, and even desirable, 30 per cent. is 
probably a larger figure than can be permitted. 

The instruction to the Scientific Man-Power 
Committee was to “consider the policies which 
should govern the use and development of our 
scientific man-power and resources during the next 
ten years.” They have interpreted this instruction 
mainly in terms of university education. The 
report deals briefly with questions of demobilisation, 
but it is mainly concerned with university popu- 
lations. It is stated that the present force of 
qualified scientists amounts to not more than 55,000 
and that under existing conditions the number in 
ten years time will not be more than 64,000. Against 
this figure, it is estimated that the demand will be 
for not less than 90,000. No detailed explanation 
of this estimate is given, but it is broadly based on 
the demands of industry and the steady rise in the 
employment of scientists in central and local 
government service. The existence of an increasing 
demand was confirmed by Professor Robertson, 
who said that the Council of the Institution of 
Mechanical Engineers was “‘ convinced that mecha- 
nical engineering can usefully absorb a considerable 
increase in the output of universities and technical 
colleges.” 

The report states that before the war, British 
universities were turning out some 2,500 scientists 
each year. In May, 1945, the University Grants 
Committee asked the universities and university 
colleges to furnish an estimate of expansion on 
return to normal conditions. The estimate was to 
ignore financial considerations. The average figure 
for the next ten years was given as 45 per cent, 
This covered all faculties, and in view of the more 
extensive equipment necessary for science teaching, 
the Man Power Committee has taken'40 per cent. 
as the increase in science students. This would give 
a yearly output of 3,500 in 1955. Allowing for 
wastage, the proposals put forward would furnish 
a net capital of only 64,000 in 1955 against the 
estimated requirement of 90,000. In these circum- 
stances the Committee considers that the immediate 
aim should be “ to double the present output, giving 
us roughly 5,000 newly qualified scientists per 
annum at the earliest possible moment.” 

The implification of such a programme would 
require such @ great and rapid advance in the staff 
of teachers that it could probably be carried out only 
by offering attractive financial inducements to 
university professors and lecturers. Finance, indeed, 
is obviously at the basis of the whole matter. The 
report does not discuss it in detail and practically 
assumes that the necessary money would be forth- 
coming from public funds. Large extensions of 
buildings and their equipment would be called for. 
In the replies to the University Grants Committee, 
neither Oxford nor Cambridge made suggestions for 
any permanent expansion over the 11,000 students 
of 1938-39; London an extension of 
53 per cent. to 11,500 students, this figure not 
including the Medical Schools and Institute of 
Education ; the figure for the English Civic Uni- 
versities showed an expansion of 86 per cent. to 
23,700 students ; the University of Wales suggested 
a 50 per cent. advance to 4,200; and the Scottish 
Universities one of 32 per cent..to 12,600. 

As already indicated, the Committee did not 
consider that these increases would adequately meet 
present-day requirements. The Oxford and Cam- 
bridge replies are looked upon as particularly dis- 
appointing and it is suggested that the matter 
should be reconsidered, the proposal being made 
that some of the smaller existing colleges should be 
enlarged or one or two new ones founded... In 
London, the Committee proposes that a figure of 
20,000 students should be aimed at, instead of the 

that.a 


1846 IN BRITISH RAILWAY 
HISTORY. , 


ment in 1844 was 66, and in 
225, but, in 1846, it reached 


of 560. The Stockton and Darlington Railway |‘ 


had obtained an Act in 1823 authorising the use 
steam locomotives, but it was not until after 
opening of the Liverpool and Manchester Railway 
in 1830 that railway development really began 
progress. During the five years from 1833 to 1837 
inclusive, 61 Acts, authorising 2,050 miles of railway, 
were passed. Unfortunately, progress was 

by the financial depression from 1838 to 1843, 
during which only 13 Acts, authorising 264 miles 


great freight traffic potentialities. 

In these circumstances, the profits of some of the 
companies owning trunk routes rose to tempting 
levels, and thus, when the country’s financial position 
eased and money was more plentiful, the investing 


public, not realising that most of the remunerative 


routes were already served, eagerly turned to railway | i 


promotion as a sure and easy road to wealth. 
Considering the private Bill procedure unsuitable 
for unprejudiced consideration of railway Bills and 
for examining each Bill in relation to the system 
as a whole, Gladstone, then President of the Board 
of Trade, attempted, in 1844, to have undesirable 
schemes weeded out and so to guide the develop- 
ment of the railway system on a planned basis 
and to protect the public against uneconomic 
schemes. The special Railway Board set up for 
this purpose, however, only functioned for part 
of the 1845 session, as Parliament was jealous and 
the public intolerant of any check upon their wishes, 


‘and 121 of the Bills promoted in 1845 received the 


Royal Assent: authorising the construction of 2,800 
miles of line. 

Undeterred by any thought that the greatly 
increased demand for materials was likely to cause 
constructional costs to soar and original estimates 
to prove inadequate, also that there might be 
difficulties in equipping and staffing railways if 
the 1845 wate of ment was maintained, 

still clamoured for more railway schemes, 
and the “ Railway Mania” continued with greater 
force in 1846. To meet the need that Gladstone 
had had in mind in 1844, some far-seeing Members 
of Parliament, however, during 1846, pressed for 
‘*a Board or Department of the Executive to be 
appointed in order that a judicious railway system 
may be ensured,” but it was not until the end of the 
session that the Railway Commissioners were 


Trrri 


leaving a gap from Carlisle to Glasgow. The 1845 
session saw Acts for the last links in both routes : the 
Caledonian scheme for a line from Carlisle via 
Annandale to Carstairs, and forward to Aberdeen, 
with offshoots to Glasgow and Edinburgh; and 
Hudson’s Newcastle and Berwick Railway, which 
triumphed over Earl Grey’s rival scheme for an 
atmospheric railway between the points in question. 
The North British line, 57} miles , was opened 
on June 18, 1846; but there was the gap of 
64 miles between Gateshead and Berwick to be 
covered by road. The Lancaster and Carlisle route 
was opened throughout on December 22, 1846. 
Hudson maintained the east-coast lead when the 
Newcastle and Berwick Railwa: 2 was + awa on 
July 1, 1847, thus completing rail communication 
sutverh: Linden sit DAtaesai cede Sr the 
bridges over the Tyne and Tweed. A daily service 
was then scheduled to cover the 429 from 
London to Edinburgh in 13 hours 20 minutes; an 
improvement of 9 hours over previous timings, al- 
though 30 minutes was allowed for getting 
across the Tyne and 40 minutes across Tweed. 
The 57} miles from Berwick to Edinburgh was 
scheduled to be covered in 1} hours. Temporary 
bridges were com: over the two. rivers in 
October, 1848, but meanwhile the opening of the 
Caledonian line from Carlisle to Edinburgh and 
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_» NOTES. 

In honour of the Sixth Imperial 
now being held in London, Messrs. Cable and Wire- 
less Limited, gave a luncheon to at 
the Dorchester, Park-lane, on Tuesday, June 11. 


Lis 


ment trail. Press traffic, Sir Edward added, had 


During the last months of the war, 2,000 pic- 
tures a month had been transmitted on behalf of 


Industries, Limited, and Mr. H. Johnson, secretary 


0.B.E., OBE ticks at and general manager, 


Manchester Ship Canal Company, 
representing and harbour interests ; pn nae 
Jocelyn. Bray, D.L., J.P., chairman, Thames 
eurveney,icend, regremating. tbe Cobahment Beards 
Association; Mr. G. A. Worth, of the Soham 


, Tepresenting . de 
McLean, vice-president, National Farmers’ Union, 
that Union ; and Lieut.-Col. Sir Arthur 
Heneage, D.S.0., IP., representing the Central 
Landowners’ Association. 


Commaittee are Mrs, E. M. Braddock, M.P., Mr. D. 
McAdam Eccles, M.P., Lord Rea and Lord Walkden. 

concerning the work of the 
Committee should be addressed to the secretary, 
Mr. M. R. P. Gregson, at the Ministry of Health, 
Whitehall, London, 8.W.1. 


Tae Instrrvrz or WELDING. 

As a result of conditions stipulated by the Depart- 
ment of Scientific and Industrial Research, no 
formal connection of any kind now exists between 
the Institute of Welding and the British Welding 
Research Association. On the other hand, the two 
bodies have a considerable in common, and 
their future aim is to work together, avoiding un- 

duplication, particularly in regard to 
publications and library facilities’ The annual 


the Government, but at the present time only report of the Council on the activities of the Institute 


between 50 and 60 pictures a week were being 
handled for the Press of the whole world, and the 


of Welding during the 12 months ended March 31, 
1946, was presented at the annual general meeting 


membership totalled 5,115 on March 31, 1946, as 


: Yeti aie tan pe oe on June 5, The report shows that the Institute’s 
pee , . ussia, at 


pictures and a four-colour picture from a direct 
studio photograph had been transmitted to Aus- 
tralia and successfully re 
Sun. To-day, Sir Edward concluded, the prestige 
of the company stood high if this could be measured 


was made by Bri 

Australian delegation to the 
Nodes at 11 a.m. on Vi 
had been taken 0 


Se ricatins a ees oe Bee 
bourne Argus commenced to print the reproduc- 
tion of the photograph by 7.30 a.m. on Sunda: 
Mr. Edmond Turcotte responded on behalf of the 
delegates from Canada and other parts of the 


" CuntTraL. Apvisony WaTER COMMITTER, 
In exercise of the powers conferred upon him by 


Section 2 of the Water Act, 1945, the Minister of | 


compared with 4,506 in March, 1945, and 3,252 in 
March, 1944. The Education Sub-Committee of the 


oduated ink, tae Maken | eeeren: have bean . working Absongh. ai beary 


programme, the first stages of which involved the 
organisation of two extensive inquiries intended to 
ascertain the wants of industry in respect of welding 
education. It is hoped to frame a comprehensive 
educational policy for the. Institute. The second 
matter referred to the Education Sub-Committee 
was that of drafting a scheme of examinations for the 
associate-membership and graduateship of the 
Institute. Two new branches of the Institute were 
recognised in June, 1945, namely, the North London 
and the South London branches., Active steps have 
also been taken to form a branch at Nottingham to 
serve the . The income of the 


East Midlands 
‘Y- | Institute’s general fund for the year ended March 31, 


1946, was 9,5401., and the expenditure 8,7721., 
showing an excess of income over expenditure, for 
the year, of 7681. 


ALL-WELDED Sure CoNSTRUCTION. 


A discussion meeting of the Institute of Welding 
was held in London on June 5, following the annual 
general meeting referred to above, to debate the 


i 
i 
E 
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increase steadily 
Songs eat 


racy Bord eet onal int sen M. practi 


very great, but the number of 
recognised “‘ unknowns” which affected the result 
Con- | was also very great; there was still a long way 
to travel. “Let us weld,” he said, “ where it is 


sound, let us continue to rivet.” There had been 
trouble, he added, through corrosion of welded 
seams and butts (both machine-welded and hand- 
welded) which had involved quite large repairs. 
Labour conditions might be the deciding factor 
in the end, but meanwhile the decision to weld 
completely ought not to be rushed. Mr. Lillicrap 
was of the opinion that future ships would be all- 
welded, but with two qualifications; he thought 
that there would still be some use for riveting, and 
that present methods of welding did not necessarily 
represent finality. The principal advantages of 
welding, he said, were economy of weight, the 
superior ability of welded joints to withstand the 
hazards of both peace and war, and the relative 
ease with which watertightness and oiltightness 
could be preserved. The disadvantages were the 
natural inertia of the shipbuilding industry, the 
difficulty of adapting yards which had been laid out 
for riveting, and of modifying drawing-office 
technique and planning, and the vague feeling of 
uncertainty, among possible customers, resulting 
from certain mysterious failures in welded ships. 
Admiralty experience, he continued, had shown 
that some of the disadvantages could be overcome 
by making radiographic examination the rule, 
though H.M.S. Seagull, the Navy’s pioneer all- 
welded-ship, which had proved thoroughly satis- 
factory in service, had not been so examined 
during construction ; close supervision and visual 
inspection were all that was then practicable. 
Current designs for cruisers were based on all- 
welded fabricated construction. Shipyards must 
be re-arranged to permit the efficient use of weld- 
ing, even though this might involve a reduction 
in the number of berths. Drawing-office organisa- 
tion, like shipyard organisation, must be modified 
to suit the new technique. Shipbuilding had been 
changing its practices gradually for centuries, and 
now stood on the Miho threshold of a new era in which 
the shipbuilder’s art would tend more and more 
towards organised accuracy and away from indivi- 
dual skill, applied to the job; the individual skill 
and artistry would still be wanted, but would be 
used at a higher level. No development that he 
could foresee, said Mr. Lillicrap, was at all likely 
to alter that trend. 


CENTENARY OF THE NortH British Ramway. 

As mentioned in the article on the opposite page, 
the centenary of the opening of the railway connect- 
ing Edinburgh and Berwick, with a branch to Had- 
dington, falls on Tuesday, June 18. The completion 
of this line, which inaugurated the North British 
Railway and gave it the distinction of being the 
first railway to cross the border from Scotland into 


. | England, provided the Scottish link with the York, 


Newcastle and Berwick main line, thus forming the 
through route on the east coast between London and 
Edinburgh. "To mark the occasion, the London 
and’ North Eastern Railway (which absorbed the 
North British, North Eastern, and Great Northern 
systems under the grouping scheme authorised by 
the Railways Act of 1921), are arranging to hold a 
public exhibition in Waverley Station, Edin- 
burgh, on June 19 and 20, when a collection of the 
most modern types of locomotives and rolling stock 
will be available for inspection. As a contrast, a 
locomotive built in-1870 will be on view, and also a 
North British Railway horse-drawn “dandy ” 
coach, first used in 1861. An illustrated commemor- 
ative booklet entitled The First Railway Across the 
Border is in course of and it is expected 


preparation, 
that copies will be on sale at the bookstalls on the 





London and North Eastern system on June 20. 
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LETTER TO THE EDITOR. 


A SIMPLE TEST OF SIGNIFICANCE. 
To Tae Eprror or “ ENGINEERING.” 
Sm,—I have read with great interest the letter 
by Mr. E. J. Williams in your issue of May 24, page 
496, which goes farther into the details of the pro- 
blem raised by ‘‘ A. Mateur ”’ in an earlier letter. 
Mr. Williams touches the root of the difficulty of 
comparing the averages of two samples of the same 
population when he discusses the possible positions 
of the sample means with respect to the true mean. 
The fact that we cannot know the true mean at 
all shows, that, if we want to make a decision of a 
given significance, say 5 per cent. or 2 per cent., we 
have to use a statistics which contains neither true 
means nor true errors, ‘‘ Student ” has shown in @ 
now classical statistical paper how the normal dis- 
tribution has to be modified on account of our ignor- 
ance of the true values. _ Briefly, what he has shown 
may be summarised as follows. We know that the 
sample means A of a normal population are them- 
selves distributed normally with the true mean « 


as average, and Wii standard error, o being the 
true standard error of the population under con- 
sideration. ‘4—%) VN _ ; is therefore normally 


o 
distributed with mean 0 and standard error 1. If, 
however, we use the sample estimate s for o and 


form t = CAN VN it can be proved, that this ¢ 


is no longer normally distributed, although it ap- 
proaches normal distribution if the sample size N 
becomes very large. On the basis of these investiga- 
tions it has been shown that to compare the sample 
averages of two samples the following variate, which 


Gbeys o ¢-distzibution must be weed : tn if25—2) 


38’ 
RAT ee 
(N, +_Nj) 
two samples, N, and N, their sizes and s’ a standard 
error compounded from the estimated standard errors 
8, and 8, of the two samples according tothe formula 

((N, — 1) sf + Ws — 3) 83) 
yrs 1 2 

5 al (N, + Ny —2) - If we take a 
significance figure of 5 per cent., i.c., 95 per cent. 
probability that ¢ is not greater than a certain t, we 
find from a table of probability integrals of the 
t-distribution published by R. A. Fisher that this 
t, = 2, approximately, provided N, + N,>20. We 
therefore find for the allowable difference of the two 
means A, and A, 


= ‘ / (N, se N,) 
A A; <2s “NN,” 


For 2 per cent. significance, ft, = 2-5 approximately, 


and 
paty m ‘ (N, 2) 
A,—A, < 2-5 8’a [ne ee. 


i.¢,, there is only a 2 per cent. probability that 
the difference of the sample means exceeds the 
right-hand side of this inequality. 

It should be noted that this allowable difference 
between the two means is dependent on the sizes 
of the two samples, as is to be expected, since for 
small samples large random deviations have a 
greater influence on the estimate of the mean than 
for big samples. Neither “A. Mateur’s”’ nor Mr, 
Williams’s proposed tests of significance take this 
into account. 


x 





Yours faithfully, 
| i 
323, Dickenson Road, 
Longsight, 
Manchester, 13. 
June 1, 1946, 


ScHILLER 





BRITISH STANDARDS INSTITUTION.—The annual general 
meeting of the British Standards Institution will be 
held at 3.30 p.m., on Tuesday, July 16, at the Institution 
of Mechanical Engineers, Storey’s-gate, St. James’s 
Park, London, 8.W.1. The President, Lord Woolton, 
P.C., O.H., will be in the chair. 





PHOTOGRAPHIC RECON- 
NAISSANCE AND THE 
INVASION OF ENGLAND. 


By Lrzvt.-Commanver A. C. Betz, R.N. (REt.) 


Ir will be for historians to review all the 

about the German preparations to invade Great 
Britain that were received in London during the 
autumn of 1940 ;- and it will be for them to explain 
what was known for certain, and what was merely 
guessed. The following survey is intended to show 
what contribution was made to the whole corpus of 
intelligence that was then collected by the British 
i who reconnoitred the German, ian and 
French harbours during those grave times; for 


the materials that are available at present do not i 


suffice for a more comprehensive review. These 
reconnaissances were made in the following circum- 
stances. Even before the British army was expelled 
from the Continent, our military and naval authori- 
ties realised that the Germans contemplated the 
invasion of England, and that their advance 
through France and Belgium was a preliminary to 
it. The overthrow of the French armies on the 
Meuse was another warning ; for it was then grasped 
that the French armies were so ill equipped, and so 
outnumbered, that they were not likely to withstand 
the German t. When the French armies 
reformed on the line of the Aisne and the Somme, our 
experts were convinced that they would soon be 
dispersed and routed, and that France would be 
conquered before the autumn. From the early days 
of June, therefore, the invasion of England was an 

We were, at the time, ill equipped to collect that 
information, and to ascertain the facts that are the 
starting point of all military operations. The Ger- 
man invasion of France had swept away a large part 
of the machinery upon which we depended for 
collecting intelligence about the enemy’s military 
formations and their movements, and our military 
chiefs had not had time to set up a newplant. 
During July and August (which were, to us, such 
critical months) the German armies were, therefore, 
exceptionally well screened against the observation 
to which all armies are subjected in war. One part 
of our machinery was working fairly well, however, 
largely because it was operated from this country : 
the experts who intercepted and deciphered the 
enemy’s wireless were identifying and 


messages t 
locating the major formations of the Lufiwaffe very 


accurately and quickly, and our authorities were 
ied daily with information that enabled them 


to so close a scrutiny, and it was known about them 
only that certain Gruppen (three squadrons) were 
operating in certain areas. Notwithstanding this, 


specific purpose 


was executed on June 14—just six 


Dieppe, le Havre, | i 





length ; 

the scale of photographs by flying low was no 
longer practicable. The German fighter squadrons 
were, at this time, settling down on their new 
aerodromes in France and Belgium and our recon- 
naissance pilots were compelled, in consequence, 
to fly higher and higher when they traversed these 
hornets’ nests. Nevertheless, some very bold 
flights were executed, at four and five thousand feet, 
over some of the most dangerous places. 


were being enlarged at 

runways were being built : later observations showed 
that the same was done in France. For the 
rest, it seemed as though the enemy’s maritime 
preparations were not then begun; for nothing 
unusual could be detected in any of the harbours 
that were reconnoitred. Afso, the Germans had 
only begun to tidy up the countries that they had 
invaded. A great block of barges between Bruges 
and Ostende was not cleared for many days. 
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enlarged and improved. 


CONFERENCE ON 
MACHINABILITY. 


(Continued from page 545.) 
Wa.qenpioe below ane repent of the, dinvunioneh 


Engineers, Storey’s-gate, St. James’s Park, London, 
8.W.1, on Friday, May 24. The morning session was 
devoted to the first two of the four Groups into which 
the 14 papers were divided. 


prs fan ue heme 


chip. Photo-elastic studies were usually 
engineering 
materials used for machining purposes and for tool | ti 


light, and that observation led to the design of a 
small apparatus for ing cutting stresses. 
The apparatus could be placed on the table of an 
inverted projection microscope. In the centre of 
the picture was the diamond cutting tool, and 
there was a spring balance which exerted a cutting 
pressure, A clamping device made it possible to 
adjust the pressure, and the tool was mounted on 
a plate, which could be adjusted at different rake 
angles. Polarised light was passed through the 
centre. Such investigations were useful in several 

. In the case of diamond tools, it was 
possible to determine the clamping pressure and 
how it might be affected by extreme cutting 
sure. In the case of diamond tools, of course, the 
chip pressure was very near to the point edge, as 
only tiny chips were removed. In the case of 
roughing operations, the use of a diamond could 
not be encouraged, but the stress apparatus might 
be of some use. The method had not been fully 
developed. It was intended to make some systema- 
tic experiments, and in particular the apparatus 


uilding | needed to be included in a machine, and the tool, 


minute, every gallon 
expended during the preliminary 
was @ deduction from the time that the bombers 





chip and tool edge observed under actual cutting 
conditions, and not just exerting a static pressure. 
Mr. A. J. Moore observed that many speakers 


>| had emphasised the iniportant role of friction in the 


machining operation, how it used excessive power, 
and might be very high because of the continually- 
formed fresh surface on the chip. On the other 
hand, reference had been made to the use of lead 
additions, or even bismuth or tin or cadmium, to 
various metals to facilitate machining, the reasons 
for these additions being that they would facilitate 
breaking-up of the chip, or make it ‘ hot-short,” 

or. lubricate the surface between chip and tool. 


between the metals and also on the 
with soft metals, it could be assumed the area 


area of contact was high, but the shear strength was 
very low. On the other hand, for hard metals, the 
area saderveasians was low and the shear stress was 





sliding on a steel surface covered with a thin film 
ofindium. The coefficient of friction of steel sliding 
on unlubricated copper was 0-9, and sliding on 
lead it was 1-0; but when sliding on a copper-lead 
alloy which gave « thin lead film the coefficient 
dropped to about 0-18. In the deep drawi 
steel cups, it was possible to draw those cups wi 
1 See ye eine reper Ao panier tga 
could be as thin as 2 


HE 


of engineering, it was essential, in his opinion, that 
it be measured against a standard which was not 
capable of being translated according to individual 
opinion. He thought that opinions with regard to 
the most useful life of cutting tools might"prove to 
be more in harmony with one another, and, having 
fixed on one of those, it could be used as a standard 
against which to measure machinability.. The chart 
would then show, for a given material, the speed, 
feed, top rake and coolant to obtain that-standard 
tool life, using a set depth of cut and type of tool. 
On occasion, it would indicate a life which was in 
excess of or below the standard. He was afraid 
that it would not be possible to divorce top rake 
from this, because the rate fixer wanted to give a 
demonstration of how to achieve the results shown 


pres- | by the machinability index, and if he did not know 


the rake used on the tool it was difficult to see how 
he could do so. Suggestions had been made for the 
assessment of machinability against tool wear for a 
given period of cutting, say, one minute, at high 
speeds, but he thought that this was too short. 
There was no indication that the rate of tool wear 
was constant. Troubles in machining were usually 
found to arise from general hardness, which could 
be tied up with the Brinell reading ; from skin or 
scale hardness, which was not so easy to find ; from 
work hardening ; or from local hard spots. Another 
difficulty arose from abrasive characteristics causing 
rapid tool wear, even though the Brinell figure was 
comparatively low. Again, there were different 
reactions to different machining operations; one 
might get satisfactory results on turning, but find 
difficulties in milling, and material with elastic 
properties might resist light cuts where, with the 
same material, it was possible to take a heavy cut 
without any difficulty at all. The machinability 
index, therefore, had to take all those things into 
account, and he suggested that the only method of 
so doing was a general machining test covering turn- 
ing, milling, grinding, tapping, and threading; in 
the case of material alleged to be suitable for gears, 
an additional test could be given. In view of the 
work involved, it would not be reasonable to expect 
the maker of the material to undertake it; he 
thought that it could be undertaken only by a unit 
set up for that purpose. 

At this point, the Conference adjourned until the 
afternoon. 


The afternoon session was devoted to a joint dis- 
cussion of the papers in Group III (Cutting Condi- 
tions and their Effects) and Group IV (Machinability 
in Relation to Economy of Production). Mr. W. A. 
Carter introduced the papers in Group III, these 
being ‘The Effect of Speed, Feed, and Angle of 
Machinability,” by Mr. W. Whitworth Taylor ; 
‘Tool Materials,” by Mr. J. E. Attwood; and 
“ Cutting Fluids, Chipbreakers, etc.,” by Mr. W. A. 
Carter himself. The papers in Group IV, which 
were introduced .by Mr. L. Johnstone, were “ The 
Effect of Machinability on Heavy Engineering Pro- 
duction,” by Mr. G. M. Baker, B.Sc. ; ‘“‘ The Effect 
of Machinability on Medium Engineering Produc- 
tion,” by Mr. L. Johnstone; and ‘“‘ The Effect of 
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Machinability on Light Engineering Production,” by 
Mr. P. C. Redwood. 

The discussion was opened by Mr. K. N. Morten- 
sen, who said the Department of Munitions in Aus- 
tralia had investigated the of various 
cutting fluids during the war period, and their 
general conclusions could be summarised as follows. 
Firstly, experiments with a number of oils containing 
essentially the same sulphur-chlorine base, but 
blended with mineral oil to different viscosities, 
indicated the significance of viscosity and provided 
some evidence as to the effect of base concentration 
for a wide range of operations, The work had sug- 
gested that one base was satisfactory for a wide range 
of operations, but that the base concentration should 
perhaps be somewhat higher in threading and 
broaching than in other operations. That conclusion 
was consistent with statements in the literature. 
Secondly, the performance of cutting fluids in 
machining operations had been compared with 
friction measurements, using the Bowden-Leben 
machine. The results suggested that there was no 
general correlation. This might be due, in part at 
least, to the considerable difference in slidi 
in the machining and friction tests. It was hoped 
that, in the near future, friction measurements 
would be carried out at sliding speeds comparable 
with the tool-chip rubbing speed, but, even under 
those conditions, friction measurements between 
sliding plane surfaces would probably not be fully 
indicative of friction at the tool-chip interface. 
That would probably originate from the fact that 
the metal removal would lead to higher tempera- 
tures in the area of contact of the rubbing surfaces. 

The value of tests of the kind in question at similar 
sliding speeds could be made more apparent from 
discussion of the work of Schmidt, Gilbert and 
Boston, who had investigated the correlation 
between friction measurements and torque and 
thrust measurements in twist drills with SAE 2340 
steel. The friction test showed big differences 
between cutting fluids, but the drilling results, as 
interpreted by Ernst, showed high values for yp 
with small differences between the various fluids, 
the result being very close to 0-7, which was the 
figure obtained, incidentally, in dry cutting. Unfor- 
tunately, data on tool life and finish were not cited, 
but from the nature of the operation he would 
anticipate definite differences between dry cutting 
and the use of various oils. The point of concern 
was that cutting fluids which were known to function 
through their control of build-up and which were 
assumed to have their effect through the reduction 
of friction should give such high values for » at the 
tool-chip interface. The importance of obtaining 
further data was obvious, because it bore directly 
on the Ernst-Merchant theory. Dr. Clayton had 
drawn attention previously to the necessity of 
measuring the coefficient of friction directly at the 
tool-chip interface, but that could not be done at 
present without assuming the general validity of 
the Ernst-Merchant theory. It would probably be 
necessary to resort to the conventional friction tests, 
modified so as to permit the determination of fric- 
tion at higher sliding speeds. 

Referring to Mr. Carter’s broad classification of 
cutting fluids, Mr. Mortensen thought that, while it 


was difficult to make such a classification, there were | i 


certain points which it might be of interest to men- 
tion. Not all soluble oils had only slight lubricating 
effects. Oils and pastes which gave very low fric- 
tion in the Bowden-Leben test had been developed 
by the Vacuum Oil Company in Australia, and Sir 
Alfred Herbert had also referred to oils of this type 
in the Journal of the Institution of Production 
Engineers. One of the soluble pastes tried in 
Australia had given very good results in broaching a 
nickel-chromium steel (which was, incidentally, an 
operation at low sliding speed), and there was some 
correlation with the stick-slip test. Also, very good 
results were obtained in reaming the Bofors barrel, 
where there wefe troubles with other oils. He did 
not feel that sulphurised oils could be classed as 
coolants, as in Mr. Carter’s classification; when 
conrpared with the fatty and minéral oil blends, 
friction was reduced, and also, presumably, tool- 
chip temperatures would be lower, but it was con- 
sidered that any reduction due to this cause was not 
of importance. The specific heat of the fluid was 


speeds | rnbbed 





preyncdingg . é 
0 were generally similar 
which perhaps had led to a little difficulty in reach- 


ing a common basis. There were those who defined | It 


in terms of the work of removal, and 
those who thought of it as a measure of ease of pro- 
duction and as being assessed by tool life, finish, and 
power . He would point out that the 
work done in metal removal was indica- 
tive of ease of production. If the work done was 
the determining quality, then it would be of advan- 
tage to increase the of friction-producing 
bases in cutting oils, in order to reduce the tool-chip 
friction ; but there was evidence that the tool life 
could be very low in some ions where there 
was complete elimination of build-up, due to the 
use of an excessive proportion of an active base. 
Dr. T. Tabor, referring to the importance of the 
role of friction in the main machining operati 
(a point raised by Dr. Hankins and others), said that 
it was known that, when unlubricated surfaces were 
, the metals flowed plastically at 
the regions of contact until the area of contact was 


sufficient to support the applied load. Metallic | and 


junctions formed over that area, and it was the shear- 
ing of those junctions that constituted in the main 
the frictional force. If @ lubricant were placed on 
the’ surface, and the pressures were too high for 
fluid lubrication to occur, the lubricant was 

out, and a film of lubricant was left of the order of 
one or two molecules thick. The main 

of thé lubricant film at that stage was to 

the amount of intimate metallic contact between 
the surfaces, so reducing friction and wear; and 
the efficiency of the lubricant would be measured 
by the extent to which it reduced the amount of 
intimate metallic contact between the surfaces 
under the actual conditions of sliding. If the 
surfaces were hard, the that the film had 
to undergo was considerably increased ; neverthe- 
less, most ““ good ” boundary lubricants were quite 
effective ori hard surfaces. Because the pressures 
were high, however, the local temperatures developed 
during sliding would be much higher with hard 
metals than they would be under comparable 
conditions with soft metals; and therefore one 
of the crucial tests of any lubricant when the 
pressures were high was not so much that it should 
function under high but that it should 
function st the high temperatures that were reached 
during the sliding process. For example, Penn- 
sylvania bright-stock, which would lubricate hard 
steel at room temperatures 

tive as a lubricant above 100 deg. C.; and, as was 
well known, that was almcst useless for extreme- 
pressure operation. The search, therefore, for a 
good extreme-pressure lubricant, that could be used 
to reduce the friction between the nose of the tool 
and the work, resolved itself into a search 
for a boundary lubricant which operated effectively 
at high temperatures; and, of course, if that lubri- 
cant also acted as a coolant, so much the better. 


» became almost ineffec- | * 


lubricant to break down at 100 . C., because of 


the ebullition of the water from the lubricant film ; 


operations. 

Mr. F. Radcliffe, referring to the paper by Mr. 
C. W. George on the assessment of machinability and 
the need to pool ideas on machinability in general, 
observed that it was clear that the peripheral speeds 
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of polythene, of fibres of reasonable 
Ls which sould ote tens layers on wire, 
In the field of composite dielectrics there were the new 


properties for radar fairings. With the 
advances rord. made in synthetic fibres, new laminated 


materials with improved properties might be expected, 
in which the silicones t pay 5 ee an important 
eteae compositions 
in’ for normal tion, and iad the advan 
of freedom from , non-inflammability and 


ageing 
pacar ye for by ese purposes. Ceramics 
insulating materials based on 
poss? type ce ky os Pool structure which led to different 
combinations of electrical properties 
Materials based on magnesium silicate (soapstone 
or tale) were almost eaten for insulators 


ic 
of tropical equipment and, on an experimental 
, vacuum-tube work In the field of te sti 
dielectric ceramics with permittivities ranging from 

10 to 100, considerable progress was being made experi- 
mentally in the improvement of electrical properties. 
These materials, based mainly on titanium dioxide, 
had given trouble in respect o r factor variation 
with . Close study of the behaviour of the 
titanium dioxide, notably of its tendency to reduction 
Ce Renee Sie eee assay 
conducting properties, had shown how power 
factors might be achieved. The result was likely to 
be a considerable improvement in q . Another 
useful step had been the development of a range of 
dielectrics of closely controlled temperature coefficient 


g 


new group of materials with an extremely high 

Ly memonone at was based on titanates of metals 
the alkaline earth group. Complex titanates of 
porn strontium and calcium could be made wit 


po ae 





showed considerable ae of 
power factor frequency and temperature their 
temperature/ ity gave _ remarkable 
permittivity in materials, 


oe with only moderate variation of 
perature. While most of the 


of | this benefit would be passed on b 





age ees understood | jg 
fies Gay we eosenbly Wider | 
og etren canpemes asso 

betty nf exploited until a stable 





THE IMPLICATIONS OF VOLTAGE | the 


STANDARDISATION. 


A piscussrow on “ The Implications of the Decision 
a Standard Voltage of 240 Volts,” was opened 
. Nimmo, one of the Electricity Commissioners, 
at a meeting of the Institution of Electrical 


for current 
and 220 volts for direct current, while in 1925, 230 volts 
was, for the first time, adopted for both. This voltage 
bythe Post-War Planning Commitee ofthe Int 1944, 
Committee of the Institution | i, 
, however, the 
subject with 

the 


the alternatives of a 200/340 volts fer sony oaierng lerance 
of + 6 per cent. and a standard of 230 volts, with a 
secondary standard of 240 volts, unanimously decided 
to adopt a standard of 250 volts with a tolerance of 


+ 6 per cent. 
Considering the implications of this decision, Mr. 
Nimmo said that it should be possible to change all 
tig and eure | avupiins to 240 volts within the 
next eighteen mont ystems invol a ter 
change than 10 volts would, however, an pene 
a period of from 10 to 12 years the present 
conditions of restricted supplies and labour. As 
tolerance, as it was the voltage at the consumers’ 
appliances which was really the criterion, the tolerance 
at the supply terminals might ultimately be fixed at 
— 6 per cent. and — 4 per cent. 

In the course of the subsequent discussion, it was 
suggested that due consideration had not been given to 
the cost to consumers, of whom 54 per cent. were now 
supplied at 230 volts. The cable capacity was not an 
important factor, as steps in stan sizes were 
seal adenhindl “eideie to 100 per cent. The 

ee position would be hay de] the 
-voltage su: were stepped up the 
desired increase. Though 10/1. was denuidewed to be 
a reasonable sum per consumer when the voltage 
change exceeded 10 volts, the figure of 10s. for a 10 volt 
change seemed unduly low, as in one case it had cost 
lls. per consumer merely to survey an installation. In 
considering th e change-over from 280 volts to 240 volts, 
attention must be paid to supplies whieh had already 
been changed over from 220 volts, as the effect in these 
cases was a total change of 20 volts. 

There was liable to be an increase in consumption 
owing to the increase in vol and the cost of the 
change-over would ultimately be borne by the consumer. 
As, on the other hand, the manufacturer would ulti- 

benefit, it was not unreasonable to that 
a reduction in the 
cost of appliances. In view of the increase in maxi- 
mum demand which the increased voltage would cause, 
Sineab alli  ateschonb apneteb aie te'tin sade. 
mee tet oestrogen Ba re ert 5 

There was some difference of opinion whether 
the increase in voltage would have an adverse effect 
on the life of apparatus, and the case of an overseas 
was quoted where the voltage had been 
raised from 200 volts to 220 volts in a series of steps 
without any complaint from the consumers. 





InstrruTe oF BRITISH FOUNDRYMEN.—The Council 
of the Institute of British Foundrymen have awarded 


: hauliers who survive will enjoy greater 





Resumption of licensing in its strictly pre-war form 
unlikely, as experience since 1939 indicates the need 
for both extensions and modifications. Nationalisation 
ee The furnish- 
ing of adequate particulars of objection in advance of 
hearing is, for example, likely to be made a statutory 
, while onus of proof may be placed in clear 
terms on the o to a renewal application. It is for 
excessive formalities and some uncer- 


repercussions of the do! yoana tcabameedes Basic 
tonnage and discretionary tonnage may have new 
datum-lines and connotations, additional tonnage will 
be more difficult to secure, while a 

Interim or short- 


are settled, there can be little doubt that’ Hic licensed 
security of tenure 
sere eee mney We tasieht Gels 
businesses than fore. There may be occasion also 


the | te ove for the tiomnsing of clearing houses. These 


undertakings have been busily engaged on a 
“ get-together” scheme through their own national 


her or not there will be an independent Appeal 
Tribunal, or, as on the passenger side, one answerable to 
, remains to be seen. The Salter Conference 
pcm ara was :—‘‘ We consider it of great 
importance that this machinery of appeal should be 
such as to avoid delay and in particular legal expense, 
the dure being such, for example, as to make the 
em t of Counsel unnecessary and unsuitab 
is Eossibly desirable in the abstract. On the other 
hand parties wish full information to be available 
to the licensing authorities, and that its presentation 
should be in capable hands. It is difficult to forecast 
an alternative code which will improve upon the record 
of decided appeals for the buld-up of which the labours 
of Mr. Rowland Harker, K.C., are so widely 
Those who criticise often fail as constructive contribu- 
tors to an effective alternative to the procedure which 
they condemn. 

Among points to be considered in any modifications 
or alterations in procedure re co-ordinated “A” and 
“B” licences there might well be included, among 
others, requirements for fleet grants by total tonnage 
or measurement to be coupled with reduction of forms 
where corny simplification of grounds for renew- 
als licences and genuine transfers of business ; 
simplifications for interchange of vehicles in service, as 
is common in motor-’bus practice ; acceptable ‘ yard- 
sticks’ for normal ivading and chronic or persistent 
light loading ; and compliance with an agreed code of 
conduct, 

Among points and requirements to be stated for 
consideration on an application for a co-ordinated ‘“‘ C ” 
licence there might be found normal area or radius 
of user, and whether the vehicle would be 
and if so how frequently—to travel beyond the stated 
limit; whether there is one-way loading only, round 
journeys with iy we only or also pick-ups, or regular 
return loading ; the approximate percentage through- 
out the year (also gi total of miles run) of ranning 
with less than cites teas; whether the vehicle will 
at any time—and if so how frequently—be engaged on 
traffic for inter-works continuous or semi-continuous 

of materials; if reply to the question of 
normal area or radius, mentioned above, is stated 
as a radius of more than z miles (20-25 has been sug- 
), reasons to be stated for not using professional 

lage facilities available for the longer journeys ; 
if exemptions are claimed for occasional long-distance 
journeys, grounds to be stated and other supporting 
; whether lower costs of operation, 

essential ownership, or owner’s packing methods, com- 
pared with service, ae and conditions by rail 
transit or hired road haulage, are reasons for the 
application; and whether special packing, returned 
empties, expert handling or unusual stowage affect the 


ba ~ sagt 's general practice. 
records of eee, ee would follow upon 
such need not be either complex or costly. 
An authority dealing with such applications, 

hearing submissions by objectors that existing 
alternative faeilities b il or road were adequate, 
would have to be sure such was the case ; “‘ means 
of transport” are not necessarily to be classed as 
“facilities” unless.in fact held ready manned and 
ily for prompt movement. Furthermore, a 
of extra-radius permits, already in his possession 





* The first Henry Spurrier Memorial Lecture, delivered 
before the Institute of Transport at a meeting held in 
London on December 10, 1945. Abridged. 
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for use in emergency at the “‘C” licence-holder’s own 
immediate discretion might have to be embodied. 
I attach much importance to the granting of some such 
latitude at the initial discretionary use of “ C ”’ licencees. 

It appears to be generally agreed that virtually 
complete exemption would be allowed in certain 
instances, such as local wholesale and retail deliveries ; 
bona-fide need of own transport to deal synchronously 
with returned empties; inter-works conveyance of 
materials in course of processing in sequence ; use for 
articles, commodities or structures requiring exclusively 
expert care or i duri collection, . transit 
and delivery, Quick decisions under such procedure— 
that is, virtually the equivalent of automatic grants 
as now, for local wholesale and retail delivery and 
certain other purposes—might well proye to be the 
experience in fully 85 per cent. of the total “ C ” licence 
applications. 

The importance of full employment in the immediate 
and later post-war years leads to consideration of the 
bearing of the percentages of gross revenue disbursed 
for salaries and wages in railway-transport operation 
compared with road-transport operation. Including 
salaries and wages on the railways ascribable to track 
maintenance, but omitting the salaries and wages 
paid by the State and local authoritiés in respect of 
highways, it appears that the proportions are : ‘railway 
companies (including track), 51 per cent. of gross 
revenue; road transport (excluding track), 37 to 44 
per cent. The national and social importance of this 
aspect of comparisons between the two systems may 
call for closer regard than has hitherto been the experi- 
ence, and even more so if all highway wages were 
brought into account. Both show how great is the 
call for labour and staffs. 

In the field of economics, one is led to look at the 
corresponding percentages of gross revenue appro- 
priated by the operators as interest on debentures or 
loans, dividends on share capital, and allocations to 
free reserves. It appears that for a normal pre-war 
year (1938), the proportions were of the following 
order: railway companies, 16 per cemt. of gross 
revenue* ; road transport: passenger-service vehicles, 
9 to 13 per cent,, and goods vehicles, from 2 to 8 per 
cent. These relationships and their implications are 
receiving much attention at the hands of those who 
to-day so largely influence the attitude of the Govern- 
ment and their decisions as regards future development 
of, or restrictions upon, the several main branches of 
inland transport. If the State takes over, the salaries 
and wages percentages may be higher, and the annual 
percentage appropriations in respect of share capital 
lower. 

Transport will unceasingly experience the impacts of 
technical innovations and will contemporaneously 
require a responsive flow of trained personnel possessed 
of capacity, quick minds and power of adaptation. 
In his speech at the luncheon to mark the Institute’s 
26th anniversary, on November 6, 1945, Mr. A. Barnes, 
Minister of Transport, showed that he clearly recog- 
nised improvement of efficiency as worthy of all 
encouragement. That prospect hinges upon the means 
to press ahead with education and training in the art 
and science of transport. A great measure of attention 
to facilities and schemes for the training of personnel 
in all branches has characterised the decade from 
1936 to 1945. Individual manufacturing and operating 
companies are increasingly equipping and staffing 
their own schools or sections to facilitate training of 
promising young men and pupils with, in many cases, 
@ generous measure of provision by way of grant or 
payment during the terms or periods of study. These 
steps are all to the good and augur well for higher 
degrees of efficiency in the various branches of road 
transport. 

There were, during 1930 and 1931, as has been briefly 
mentioned, numerous fanciful prognostications about 
the rapid displacement in commercial road transport 
of ordinary petrol engines by compression-ignition 
engines using heavy oil. Some.enthusiasts gave petrol 
engines only five or six years to disappear from the 
roads. Registrations have been officially divided as 
between these two types from the year 1934, but the 
figures are, of course, no guide to contemporary per- 
centage compositions of fleets in service, My own 
estimate, in an address to the Oil Industries Luncheon 
Club in 1931, was “ no predominance as regards eom- 
mercial types of road motors earlier than 1941.” That, 
too, proved optimistic in respect of some important 
operators, although correct as an average. 

(To be continued.) 





West AFRICAN TrMBeER.—It was announced in the 
House of Commons recently that West African timber 
was being imported into this country at the rate of some 
four million cubic feet per annum. This was more than 
double the pre-war rate. . 

* The results given for the railway companies, in each 


case, are derived from the official returns, subject to 
certain qualifications which the lecturer cited,—Ep., E, 








LABOUR NOTES. 


THE ing need for Britain to increase her exports 
is aah boy 8 recently issued forty-seventh annual 
re of the ee enters of 

quoting figures ts at some in sup- 
port of his contention, Mr. George Bell, the general 
secretary of the Federation, states, “The Federation 
has istently emphasised the importance of 
in tion to our national economy ; at last, it isdimly 
being realised that Britain must export more and more 
or depopulate . . . It is clear that exporting industries 
are in the manufacturing group. total number 
employed in this group in 1939 was 5,670,000, of which 
1,000,000 were in making goods for export. 
On February 28, 1946, the figures 
which 1,052,000 were engaged in 
export.” 


Mr. Bell considers that only exports will bring 
prosperity and desires that the number of persons 
employed on exports shall be greatly increased. He 
writes, “ That the number of workers employed. in 
export goods must reach 2,000,000 is evident ; 
Britain will be on the way to clearing up her liabilities 
and make good some of the losses sustained. Then the 
British public will be able to enjoy the return from 
austerity to reasonable comfort and enjoy the taste of 
the fruits of the earth, and live more happily and 
securely. Britain must become export minded, the 
desire for trade stability and domestic necessities must 
take precedence of the desire for immediate extra 
personal and domestic luxuries. A greater bulk of 
consumer goods when produced must, in the interest of 
Britain’s social and economic future, be directed for 
export. This is the only way for industrial Britain to 
win the peace and for the British to be able ultimately 
to enjoy the winning.” 


Unions. 


were 5,070,000, of 
making goods for 








The number of workpeople involved in the 206 trade 
disputes, involving stoppages of work, which were in 
progress during some part of April was 42,400, causing 
thereby the loss of a total of 158,000 working days. 
Twenty-one sto’ which began before April were 
stil] in progress at the beginning of that month and, in 
addition, 185 new ones commenced. In March, 222 
stoppages were in p , involving 55,900 work- 
people and accounting for the loss of 270,000 working 
days, while the figures for April, 1945, show that 228 
stoppages were then reported affecting 44,700 work- 
people and resulting in the loss of 98,000 working days. 





The coal-mining industry accounted for 123 (60 per 
cent.) of the 206 stoppages reported during April, 
involving thereby 19,100 workpeople and resulting in an 
aggregate loss of 41,000 working days. The metal, 
engineering and shipbuilding industries combined, were 
responsible for a further 45 stoppages (22 per cent. of 
the month’s total} which involved 12,400 workpeople 
and caused an aggregate loss of 59,000 working days. 
In the 185 stoppages which commenced during the 
month, more than 32,000 workpeople were: involved 
directly, and about 7,000 more were thrown out of 
work at the establishments where the disputes occurred, 
without being themselves parties to the disputes. 
One hundred and eighty-four stoppages of work were 
ended during April, 94 gage. Srv one day or less ; 
pape ne errehnaete: 4 16 having lasted three days ; 
and the remaining 45, four days or longer. 





The causes of the stoppages which began in April 
were, demands for advances in , Tesulting in 31 
stoppages ; di arising from other wage questions, 
responsible for 51 stoppages; questions as to working 
hours, accounting for five stoppages; difficulties 
respecting the employment of particular classes or 
Laer pm depot te Str por agra ions 
regarding. working arrangements, responsi ‘or no 
less than 68 stoppages. Difficulties respecting trade 
union principle were the cause of the remaining ten 
stoppages. 


The employment figures for separate industries up 
to the end of March, now made available by the Ministry 
of Labour and National] Service, show that men have 
been ually replacing women in most industries 
since the end of hostilities. In the majority of indus- 
snnttuthily-dalined. "he Oguite fechas ealypeosons 
ma - ine . 
insured under the rein ate Insurance Acts, 

with women in part-time employment, two of 
whom have been counted as a unit,. Taking into 








mid-1939, there were 8,706,300 men, and: boys, and 
3,718,800 women ACES in insurable employment, 
making a total of 12, 5100, ‘opm with the total 
for March last of 11,068,900. represents a de- 
crease of 1,356,200 at the latter date. 


The engineering group of industries, which comprises 
general, marine and constructional - 
ing, employed a.total of 1,169,300 persons in 
909,100 men and women, this representing 
a slight decline on the total for February, which was 
1,172,800 persons, 902,700 men and 270,100 women. 
The total employed in the same group. of industries 
in mid-1939 was only 939,800 persons, as compared 
with the total in mid-1945, when hostilities ceased, of 
1,438,000. The many sections of the metal-manufac- 
turing trades employed a total of 315,000: in 
mid-1939, rising to 351,700 in mid-1945, 
344,100 in " a 
small increase to 346,700, in. spite of the continued 
decline in the number of women employed. Commenc- 
ing with 17,700 women engaged in thi 


then | in mid-1939, the numbers rose to 71,900 in mid-1945, 


and then fell to 56,700 in February, and to 55,700 in 
March, 1946. There were 624,800 persons engaged in 
on the ..construction and repair of . vehicles, 
compared with 637,100 in February, 937,400 in mid- 
1945, and 538,900 in mid-1939, 





The shipbuilding and ship-repairing total for mid-1939 
was 144,700 persons, comprising 141,800 men and 
2,900 women, but had risen by mid-1945 to 252,300 
persons, of whom. 230,400 were men and 21,900 women, 
the figures for March, 1946, 227,700. persons, 
215,500 men and 12,200 women. In this industry, there 
has been no decline in the number of women employed 
during the period Feb: to March, the number 
registered in both these months being 12,200. In the 
metal-goods industries, which cover a very wide range, 
845,600 persons were employed in March, compared 
with 837,200 in February, 886,300 in mid-1945 and 
820,000.in mid-1939. The number of women em- 
moves in this group of industries was 348,600 in March, 

,600 in February, 425,700 in mid-1945, and 262,500 
in mid-1939; the same industries employing 497,000 
men in March, 486,600 in February, 460,600 in mid-1945, 
and 557,500 in mid-1939. 





The first post-war congress of the International 
Transport Workers’ Federation was held at Ziirich 
on May 6 and the five following days, the date chosen 
marking the fiftieth anniversary of the Federation’s 
foundation. The Unions of thirty-nine countries, hav- 
ing a total affiliated transport membership of 1,659,928, 
were re ted. The delegates sent by the Transport 
and General Workers’ Union included the Union’s 

eral secretary, Mr. Arthur Deakin, and Mr. J. 
ovan, the national secretary of the. Union’s dock 
group. Mr. Ernest Bevin sent a message of goodwill. 





After a review by Mr. Arthur Deakin and others on 
the work of the Federation during the war, other pre- 
liminary business took place and discussions were then 
held on a number of transport problems and their 
effects on those engaged in the industry. One such 
discussior took place on the relationship between the 
Federation and the World Federation of ¢ Unions, 
when it was resolved, the Transport and General 
Workers’ Record states, ‘‘ that the principle of integra- 
tion be accepted, and that negotiations between the 
two bodies be continued, and a report submitted to a 
further conference.” 


s 
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MACHINABILITY AND STRUCTURE 
_)\OF ‘FERROUS’ MATERIALS. 
By C. Syxzs, D.Sc., 


4, Baral 
Ph.D., F.R.S. 





free-machining properties’ can be 
tially of ferrite and iron carbide. Both these consti. 


the more complete must the spheroidisation 


Steels i than 0-9, per - carbon 
consist of and Wied eA BiAd  erhithtehoata be | The and, of 
course, if the additions are too great’ the! increase in 











— Reena ae eh: eae eerastans he + me 
can ry. sui ‘orging trea followed b excessive. Usually such a elements 
by annealing so as to bring about s idisation, but uss" Wided" foe ehebr eMlbat 'ext'apstlonaioat sospertice 
the annealing may be carried too far, when the resulting | 4nd any effect they have on is incidental. 
“being soft, canes Wetle Wear oni the An’ exception to this is phosphorus; which causes a 
; tl machined. surface is torn and | tts ‘comparatively large loss in ductility for ht increase 
pease rype Sardar ype bcc ppd m tool | in hardtiess. is therefore: sometimes deli- | 
wear and surfa ‘treat- | berately added to steel in quantities up to 0-1 per cent. 
to give good eas ot but the resulting 
in ductility and in has 
in discouraged its wider application 
The stainless and austenitic steels are generally more 
difficult to work than structural steels of « similar 
ere usually very ductile and 
capacity for work ing. They 
asus chaps chbeateontiby vacates 
of the tool fo eb ae perpen 
lead, ete., are” ‘to improve 
give very satisfactory results. ‘Such 
} noteworthy increasé in 
ty mor n j relatively simple operations such 
Korps + salt al 5 pre ® in-buch 
er con , austenitic steels are to be 
crn gem Ch eo tonne 
Engineers, London, on Friday, May 24,1946. | city as to | fecseyan Renae? a 
= tion of the chips from the working face of the tool. 
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combina- | lead 
; | there is an objection on 
one “during 


in 
santos cote ; 


chip control 
machining elements takes place in a very short time, 


zB 


Fo 


i particles. While it 
has no harmful effect on the mechanical properties 7 
is similar $0 that 


It is perhaps of interest to note that the very effective 
about by the addition of free- 





t about by reducing the 
; ough this is accom- 
‘an increase'in hardness, the initial 


is not 


is |:formed in turni 


-catbon steels is so low that the overall ‘effect 
. élements 


to the amount. 
the prone of ris nina il ait in ‘chip | W4 


MACHINABILITY AND STRUCTURE— 
NON-FERROUS: METALLURGY.* 
' By A. J. Murnrny, M.Sc. 


-Macutwasinity. means the facility with which a 
material can be net were gl 


Diity may relent 


cheminal 










Z } such as the 

structure of the metal. "ee 
The type of crystal structure encountered in the 
non-ferrous industrial metals in connection with which 


machining is of interest — 
po tre in -base alloys, 
high-tensile brass, 


Face-centred cubic : copper and 
“10/30” brass, “60/40” brass, 
phosphor bronze, 1, aluminium bronze, alu- 
minimum and aluminium-base alloys, Duralumin type, 
Ya aluminium silicon, and aluminium mag- 


Body-centred cubic: special cases of high-tensile 
“ beta ” brass. 

Hexagonal close-packed : magnesium-base and zinc- 
base alloys. 

Comparing the non-ferrous metals on this basis, 
the outstanding good machinability of the, hexa- 
gonal close-packed magnesium alloys is notable. At 
ordinary temperatures, slip occurs only on the basal 
of this lattice, whereas in the face-centred cubic 

ice there are four slip planes. The limited facility 
for cold working which this connotes would be expected 
to’ cause easily removed, discontinuous chips to be 
urning ions. Evidence fromthe other 
hexagonal-latticed industrial. metal—zinc—by which 
the validity of this view might be tested, is not avail- 
able. A correlation of machinability with crystal 
structure is, therefore, only conjectural at present. 

It has been observed that in planing ingots of zinc, 
cleavages occurred parallel to the basal face in crystals 
oriented in such a way that this face was i 
to the direction of cutting. When the tool travelled in 
a direction parallel to the basal plane no cleavage or 
tearing of the surface was caused: In castings of 
copper-tin alloys such as gunmetals, a coarse macro- 
structure, for example, with grain diameter 5 mm., 
makes it difficult to obtain a good finish. The smooth- 
ness of the surface varies the i 

to their individual orientations ; in oblique 





according 
lighting the-macrostructure is then revealed as clearly 


as if the surface had been etched by a chemical reagent. 
Hot working gives rise to a directional macrostructure 
by elongating, in the direction of flow of the metal, 
sogvegetod constituents present in the cast ingot or 
billet, and this is especially pronounced in extruded 
bars of duplex alloys. A transverse test-piece from 
such a bar usually shows a lower strength and ductility 
in tension than a longitudinal specimen, and this 
probably accounts for the fact that rod with this 
banded or “ fibrous”’ macrostructure is readily ma- 
chined in operations involving cutting transversely, as 
in turning in automatic lathes. 


A classification in relation to machining characteris- 
ties’ which has been employed for copper , and is 
 micro- 


capable of wider mapper is based on 
erty (Sallitt 1939). Group A’ is constituted of 
loys having a one-phase microstructure, and includes 
-drawn phosphor bronze, cold-rolled and cold-drawn 
brass, cupro-nickels, and pure copper. Because of the 


-| great capacity for cold-working of these one-phase 
alloys, re 


chip does not break up at the tool face, 
and the problem arises of disposing of a continuous 
turning having considerable When copper 
alloys rub on steel it is commonly found that the friction 
is greater when the alloys are of homogeneous structure 
than when they are duplex. Sliding of the homogeneous 
alloys oN iy Sage along the face of the tool, is therefore 

y 


accom: greater friction and development of 
heat are observed with duplex materials.’ For 
the best machinability, materials of Group A should 


be used in the hard condition, ¢.g., cold drawn, since 
the directional y, i.¢., the so-called “ fibrous 
structure” is most Bye Rees benefit 
to transverse cutting operations. Severe cold-working 
of machining stock also gives the advantage that less 
deformation has to be produced in the chip before the 
ductility of the ial i and shearing 
occurs. 


microstructure 
ad or other similar additions, is made 


up of the cast bronzes and brasses, hot-worked brasses, 
such as Muntz metal, high-tensile brasses or manganese 


'® Paper contributed to Group I, (Physical Basis), of a 
Conference: on Machinability, held at the Institution of 
‘Mechanical Engineers, London, on Friday, May 24, 1946. 
Abridged: The full title of the paper was “ Relation of 
Machinability to Structure—Non-ferrous Metallurgy.” 
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bronzes, nickel brasses, ont aluminium boing 
Investigators have found difficulty in determini 
sdhotiSosaauttivel Cetepe Apaiti® @ Seapeed al eoctian: 
bility: The stronger members, such as complex alumi- 
nium bronzes, are more difficult to machine because of 
the greater power required to produce shear, but the fine 
macro- and microstructure assist in attaining a good 
surface finish. Group C is the most interesting for 
the — discussion, since it contains the alloys in 
which special elements have been added to improve 
machinability, the basic structure being either homo- 
geneous or duplex. 

The best known case of an addition made for this 
purpose is that of 1 to 3 per cent. of lead in brass, to 
produce “ free-cutting” or “ high-speed screwing ” 
brass. Lead is practically insoluble in solid,.copper, | i 
and in the microstructure of free-cutting brass it. is 
seen as isolated globules distributed uniformly through | wrought materials than in, castings, and in the high- 
the alpha-beta structure of the copper-zinc. system. | copper alloys than\in ‘“‘ 60/40.’ or even “ 70/30 ” brass. 
It is generally considered that these icles of lead| Among the common aluminium alloys, especially in 
improve machinability either by weakening the resist- | terms of the surface finish obtained in turning, machina- 
ance of the chip to transverse shearing, or by reducing | bility’ generally improves as the» hardness increases. } i 
the friction between the chip and the face of the tool, | In castings, the piston alloys constituted of high propor- 


TABLE I.—RELaTION BETWEEN LEAD CONTENT, MECHANICAL PROPERTIES, AND MACHINABILITY. 








Ultimate 


Copper Lead Tensile Elongation 
Alloy. Per cent. oe Per cent... 





Free- brass 
Hoe stampite brass 
Muntz metal .. 


























or by both effects together. pal et Mp. ys om 
not frse from difficulty as it is found that lead as 
it exists in extruded brass, has no very marked effect on 
the tensile strength or ductility as determined by tests 
on @ massive section, ¢.g., of 4 in. in diameter, but the | ti 
lead particles may reduce the of chips by act i tine ‘ 
as notches in the severe bending of the braas at the i i ' ; . we 
The results in Table I indicate the relation between i ) n THE, ; 
lead content, mechanical properties, and machinability fen CUTTING, OPERATION.* 
(Cook and Davies, 1939). " ONE \P8e., PhD. M.S), and 
A fuller ing of the influence of lead requires By Prorzssor R. : , D-Se., Ph.D., M.S., 
information on the shearing deformation of F vga , i ‘was, ~ G. Wh-Ex. 
brass studied especially on a micro-scale. The efficacy 
d the temperature of the 
8 iently to melt the lead, rendering 
“‘ hot-short ” at that point in spite of the 
fact that leaded brass can be hot-worked by extruding 
and stamping; in these opmenvione the metal is 
ported in @ manner which from that of the chip 
in machining. In ordinary free-cutting brass bars, the 
size of the lead icles is of the order of 0-001 mm. |. The 
i t of lead particle 
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top. rake 
, | proceeds in. this manner, chip thickness 
x . than depth of cut d, and since 0~ sin ¢ an approxi- 
_| mate value for the coefficient of friction tan ¢ may be 
jac’ | obtained. 


, »» Phe actual cutting is the result of rather eomplicated 
jis 


OP» THE CUTTING, OPERATION. 
: ne apgi2e” ° 


Fig.2. 
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Fhe 6, Cur wrra Comsrvep SHEARING AND 
RUPTURE. 


ents N’ and F’ of which N’ produces com; ion and F’ 
shearing on plane X X. It may readily be deduced that 
the average shear stress on this plane is 


«and angle of friction. ¢., .When, cutting 
ip thi D is greater 


over, reveals that-it, offers emer ta tae 





action, though in practice the shear path may assume & 


| Bowden 
metals in contact is greatly affected 





the cutfing conditions may promote the formation of 
an entirely discontinuous chip in which the metal is 
detached intermittently in i its. This is 
well illustrated in the 
one of which is reproduced in Fig. 5, and 
the ‘ tear’ type of chip referred to by 
Sturney (1925). The cycle of operations appears to be 
(1) com; jive deformation of the metal with i i 
vertical cutting force and atin or no king hich of the 
chip, followed by (2) rupture by cracking which origin- 
stevdd tid toal piitatietid proheahie'ta ties deter statase 
accompanied by a rapid decrease in cutting force. 
This action is essentially one of fracture by tension. 
(d) Miscellaneous Types.—A variety of cutting 
phenomena may.occur which do not strictly belong to 
the above categories. Two of these may be noted, 
That shown in Fig. 6 frequently observed, combines 


_| the shearing of type (¢) with the tensile rupture of 


type (c) to produce a continuous but serrated chip. 
That of Fig. 7 indicates that rupture may occur in 
machining cast materials by groups of crystals being 
torn fromthe surface. The latter suggests the existence 
of considerable tension on the metal surface. The 
material was aluminium and the cutting speed was 
6-9) ft. per minute. 

Influence of Friction.—The components of the cutting 
force in the direction of cutting may be deduced from 
Fig. 1.as P = R cos (¢ — @), and since 


iG) 


this may be simplified to P = 2K’ cos 8. A logical 

measure of the machining is the work expended 
r unit volume of metal removed, Denoting this by 
we obtain 


2F’ cos 8 = 2a, pa aN 
Ws et ee i  ,, (1) 
Agsin:@ tan @ 7, bor @ 
tan(7+$-$ 


where A, is the shear area and s,, the shear stress on 
plane XX. This expression shows the connection 
between the cutting operation and the ies of the 
metal, 2s,, being the approximate ile stress at which 
continuous deformation occurs. When work-hardening 
is present (line AC of Fig. 2) the work expended per 
unit volume may be much greater... Expression (1) 
above also indicates the im; of the friction 
coefficient. » = tan ¢; thus if p = 1-0 (a not uncom- 
mon, value) more work is expended in friction than in 
ing the metal 


Investigation has shown (Ernst and Merchant, 1941 ; 

and Hughes, 1939) that the friction between 

oot ni Tene 
of oi r 

gases, oxides, etc. These films are difficult to remove, 
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but when speci 


of may become — greater than 
pre  A k 
and 
viowly expand tothe morpho 
of adsorbed surface films. It tends to 
frictional forces which may result in a “ built-up ” 
ior finish. ‘To counteract this it is 


partially achieved in 

Influence of the Conditions.—The t 

formation on (a) material; (5) 
+ {e) et re (d) top rake, (¢) depth of cut, 
some of these factors are themselves interrelated. 

A discontinuous or torn chip is the normal consequence 

paper brittle metals, but ductile metals exhibit 

a variety of chip formations. In such cases any influ- 

ence which reduces either the shear strength of the metal 
or its coefficient of friction with the tool is 

(see equation (1)). 

ini tem 

and the latter by lubrication of theo 
* built-up” edge and discontinuous aap may be 
prot ae by lubrication at low cutting speeds, while 
at high speeds, where lubrication is ineffective, : the 
decrease in shear strength with temperature leads to 

a similar result. Top/rake is an illusive factor ; when 

large it tends to produce a continuous chip, but this 
may be obtained with a negative rake provided speed 
and témperature are high. The latter is made use of 
in modern machining (Ernst 1944). It should be noted 
that high top rake has a weakening effect on the tool. 

Lastly, the greater the depth of cut the greater is the 

tendency to produce discontinuous cutting. 

The Tool.—The characteristics of the tool material 
obviously influence the cutting process. High hardness 
—that is, high resistance to permanent deformation— 
is an essential property, and materials which ‘retain 
hardness at high temperature are invaluable. Brittle- 
ness, however, is invariably associated with extreme 
hardness, and this has necessitated the introduction of 

tools. The low coefficient of friction of hard 
metals’and of diamond is, however, beneficial, and can 
be utilised to the full by fine lapping of the tool face. 

Vibration.—Under certain adverse cutting conditions 
vibration may exist.: Investigations by Arnold (1945) 
indicate that it is a form of self-induced and forced 
vibration. The former is due to the cutting’ force 

speed, while the latter is a 


ice by the use of lubricants. 


t 


decreasing with a 
result of impulses received in cutting the surface waves 
produced during the previous revolution. The p 


which accompanies forced vibration helps to explain the 
intriguing “‘ chatter” patterns observed on machined 
surfaces cut under such conditions. 





ANNUALS AND REFERENCE BOOKS. 

Dictionary of Engineering and Machine Shop Terms. 
—This is the second ‘edition of a pocket-size reference 
book which appeared first in 1943. The author, Mr. 
A. H. Sandy, A.M.1.P.E., is an instructor and lecturer 
in the mechanical’ engineering department of the 
Borough Polytechnic, London, and presumably the 
needs of students for some elementary definitions have 
been his main guide in compiling the work. In review- 
ing the first edition, we pointed out 6 number of errors 
and other shortcomings which needed attention; but 
only two of the eleven instances that we gave have beer 
amended, and our list was not exhaustive. The second 
edition still refers to the Gantt system of payment by 
results as the “ Gnatt ” system, and explains’ N.Br.” 
as the abbreviation for “ navel brass” [sic]. Spelling 
mistakes of this kind, and such looseness of description 
as “ Gear tooth—A suitably shaped projection on a 
gear wheel,” which would never confuse the experienced 
reader, may easily mislead the novice ; and it is of the 
utmost importance wed the newcomer to a technical 
study such as © should be imbued from the 
outset with the bit. of of précision in thought, speech 
and writing. Further revised, Mr. Saridy’s Dictionary 
might extend its sphere of usefulness well ‘beyond that 
of the novice. The publishers are Messrs. Crosby Lock- 
wood and Son, Limited, 20, Tudor-street, London, 
E.C.4, and the ard shed 6d. net. 

British Register of Ships.—Gradually, as 
war-time conditions give way to those the 
familiar reference red are returning to general circu- 
lation. Prominent among them is eee 
published ‘by ‘the British Corporation 
. ng and Aireraf fm thes head ofog at 14 

asgow, outwardly not 
wotaaschyedilieeone es thee thasiddiatortann tine altho 
pre-war years, but i jor sort” and other eubateaeey 
number of “* Empire,” “ Fort” and other 
ships, and a considerable fleet of all-welded. “‘* 
tugs. Thesubscriptions to the Book are £4 af 
for the first and £2 28.each for additional copies, to 
individuals and firms ; and £5 5s, and £3 3s. to on 
Wolthng nestein theeny siete ineweaere 


ial’ methods are employed to: exclude 
them (by deoxidation, testing in vacuo, ete.), the value 
unity. This has 


t béaring on the cutting process 
is in contact with metal not pre- 


therefore devoid 
promote high 


mecessary 
to ensure the’ formation of a surface film, and this is 


of chip 
cutting 


ABSTRACTS OF SPECIFICATIONS: ee TLY 
PUBLISHED UNDER THE AOTS OF 1 TO 1939. 


The nut views given the 

Ms "Shatin cok case ; be ane on 
Specification is not illustrated. 

Where inventions are communicated from the 
Names, etc., of the Communicators are given in 

Cc of 

<i oY : W.0.2, ie i ak. 

The date of- the- advertisement of -the-% 

Complete Specification 


; 
case, @ the Pale i been seed when the 





appended. 
within two months 


wat the Patent 
> amma ah te \ of 


word “ 
Any person ama 
notice 
oppantion fe’ gent 
AERONAUTICS. 
574,873. 
Whitworth 


of Coventry. (4 Figs.) ‘October 28, 1942. * The invention 
is an eircraft having a -com- 
bustion engine aligned with a turbine jeot-propulaion unit. 
The int ] bustion engine can be used for starting 
up the jet-propulsion unit when required, and the control 





an exhaust-gas 
has a PS 3 driving, through a 4-to-1 bevel gearing, the 
shaft. 9 connected to the jet engine 6. Cooling air is 
circulated round the casing of the exhaust-gas turbine. 
In ordinary conditions, the exhaust. gases to the ae 








‘Thus, during a part of 
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it_may be presumed that most of the others fell 
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HONG KONG DOCKYARD.* 


By ENGINEER Captain Epear C. SMITH, 


0.B.E.,’ R.N. ee ae 


By the auinmer of 1910, 1 had been in the 


for 2} years and, being over 38° 


age, I was probably the oldest ‘senior ated | 


Service. Another appointment was to be expected, 
therefore, and this came when the ship was me 
exercises off the West Coast of Scotland. 


appointment was to dnother “‘ 30-knotter,” pd 


ship to the Orwell, and evidently was made 
my records having been consulted. A 
from the captain to the Admiralty led 


to its cancellation, and shortly afterwards I had the 


There was another side to the picture, not quite 





pleasant surprise of being appointed to Hong Kong 
Dockyard. I believe that Engineer Commander 





Fie. 1. Tue Prax Friacstarr, Hone 


W. J. Anstey, then Engineer Manager at Devonport 
and afterwards, as an Engineer Rear-Admiral, 
Assistant -in-Chief at the Admiralty, had 
something to do with this.appointment, and it was 
not the only occasion when I was indebted to him. 
However this may be, a Dockyard job was entirely 
to my liking for, according to, my view, life in, a 
“stone frigate” has undeniable advantages. over 
one on. the rolling deep. In 1898-1900, too, I had | Do: 
enjoyed many months at Hong Kong and could 
appreciate the view of the Governor who, as early 
as 1865, had declared that, he. would rather liye in 
Hong Kong than in any Colony with which he was 
At, one time, Hong Kong had as bad @ reputation 
as the West Coast of Africa; and suggestions had 
heen, made that it.should be abandoned. . In one of 
the beautiful cemeteries on the round the 
famous recreation ground, Happy y, is @ monu- 
ment to naval engineers who died.on the China 
Station,during the years 1858-67. The monument 
consists -of a broken shaft standing on a, plinth 
which bears no fewer than 46 names. Four of them 
are of officers who were lost in the Racehorse, but 


victims to. malaria, enteric or plague. Of the 46, 


7) The previous article in this series appeared on page 
485 0f vol,.160 (1945), 








80 pleasing ; for the conditions made it impossible 
for me to take my family with me, and I had to solve 


all but two were in their twenties or thirties. By 
1910, ‘however, thanks to the advance of medical 


course of three years, I learned many interesting and 
curious things about farming, horse fairs, 





to become acquainted with the latest steam-turbine 





Se ships were sent to the 























Fie. 2. View From’ Mess Room. 









LAI-CHI-KOK 
Lily, dae 
’ Ly bi YW, 
y 4 Uy 
CY yj, KOWLOON 
STONECUTTERS V4 fy, 
ISLAND Yj 
TYPHOON buat 
| wena” 7," yea ly 
NAVAL ¥ 
Kone. fAVAL bw), 
LOON 
the problem of “wharves” « MY QuaRay 2 it G 
ZI, TAIK 
where they should TYPHOON oof/™ i DOCKYARD 
liye during m U CITY OF Pree . 
two or three : e “VIETORIA nto x“ Ay, 
years — suLPHUR moo, 

absence. Happily, CHANNEL Ss 
we secured a suit- ISLAND OF HONG KONG 
able house,in the ©#°°*) “ENGINEERING 
Fenland village of 


Donington, near Spalding, Lincolnshire, where my 
wife’s brother-in-law, J-.W. Worman, was restoring 
the fortunes of an ancient grammar school which had 
fallen on evil days, “‘ Jim.” was not only a success- 
ful schoolmaster, but wrote his name in the cricket- 
ing annals of Norfolk and Lincolnshire ; and, when 
I go to visit: him, I like to pick up the ball, bearing a 
silver plate inscribed, ‘Norfolk v. London County, 
Aug. 3rd_and 4th 1902, W. G. Grace b. Worman, 0. 
b. Worman, 31.” _ 

My family were received with open arms by the 
good folk of the village, some of whom might have 
stepped out of “Cranford,’’ It was one of these grand 
old ladies who, learning that our house had no name, 
but observing that. the youngsters were wearing 
H.MS. Carnarvon cap ribbons, decreed that it 
should be called ‘‘ Carnarvon House,” as that might 
assist the police if any member of the family strayed. 
lg aig ys gran a 
Hong Kong Dockyard, | cannot say; but, in the 





China Station. While up north, I had the pleasure 
of renewing my friendship with the late Summers 
Hunter, C.B.E., who was much interested in nayal 
education and had sent me drawings for exhibition 
in the Britannia. My had been booked in 
the P. and O. steamer Nubia, which, leaving the 
Albert Dock, London, on November 19, 1910, 


‘reached Hong Kong on the first day of the New 


Year. Among a strangely assorted century or so 
of passengers, first and second class, were some of 
the flower of the youth of England, making for tea 
or rubber plantations, or joining the Colonial 
Service. The group effectively kept monotony at 
bay,,and concerts, theatricals and tournaments 
made the voyage & pleasant one. While the com- 

petitions were a success, the ship’s newspaper, not 
too discreetly edited, caused revolt among the ladies ; 
but the storm passed, and on January | the conver- 
sations, flirtations and disputations alike came to an 
end ,when we set out to tread our diverse paths. 
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In a review of the life of Voltaire, Mr. Desmond 
McCarthy has said that “There are not many ways 
of spending our time more entertainingly than sitting 
in judgment on our fellow men.” Profitable or not, 
it is an occupation that can be enjoyed to the full 
on @ voyage to the Far East on a P. and O. 
steamer. 

By 19}1—the year of the coronation of King 
George V and of the Chinese Revolution—Hong 
Kong had been a British possession for 70 years, 
having been ceded to us on January 20, 1841, 22 
years after Sir Stamford Raffles hoisted the British 
flag on the island of Singapore. That was all m 
the days of the Honourable East India Company, 
which had a big say in Eastern affairs. Laver, 
we gained a footing on the mainland at Kowloon 
and, in 1898, a further 300 square miles of territory 
were leased to us for 99 years. The intrinsic value 
of the island, Hong Kong, a century ago was 
negligible, for it was just »n irregular mass of bare 
granite hills, scored wich ravines and gullies, 
producing neither timber nor crops, and devoid 
of any marks of the ancient civilisation of China. 
It is but one of many islands lying at the mouth 
of the Pearl River, on which, 75 miles away, stands 
the great emporium of Canton. Long before, the 
Portuguese had been given the small port and 
settlement of Macao, but trading ships usually 
ascended the river. The island is about 11 miles 
long, with an area of some 30 square miles, or about 
one hundred-thousandth of the area of China 
proper. The axis of the island lies east and west, 
the main ridge of hills terminating in the Victoria 
Peak, 1,774 ft. above sea level, to the flagstaff on 
which our eyes were often turned for signals of 
incoming mails. A photograph of the flagstaff is 
reproduced in Fig. 1, on page 577. 

About half a mile separates the eastern end of the 
island from the mainland, and between this channel, 
Ly-ee-Moon Pass, and the. western entrance, 
Sulphur Channel, lies the fine harbour, some 
17 square miles in area, shown in the sketch map, 
Fig. 3,;,0n page 577; it is the finest anchorage 
in South. China. Sulphur Channel took its title 
from the sloop of that name which, in 1843, became 
the home of “engineer boys” at Woolwich, some 
of. whom were known as ‘Sulphur engineers.” 
Looking southward from the harbour, one faces 


the hillside with its terraces of houses, barracks, 


the Cathedral, and the Governor’s residence; and 
so up to the Peak, which can be ascended if desired 
by a cable railway. Official departments, banks, 
big business houses, missionary societies, and some 
residents have houses or bungalows in the Peak 
district, where in summer the temperature is 
considerably lower than’ at sea level, though the 





HONG KONG DOCKYARD. 


Fic. 4. Orricers or Honc Kono Dockyanp, 1913. 


humidity renders a. ieing room @ more urgent 
domestic premoon than a refrigerator. 

A naval in maps of Hong Kong 
as early as 1843, ‘and fom thi depot has grown the 
well-equipped, ‘Somewhat circumscribed, 
Royal Dockyard of to-day, occupying a central 
position on the north shore of the island. Ever 
since 1832, when the old Navy Board and the Civil 

, the Dockyards 

. ‘on "the same plan, with a 
naval officer -admiral or —as the 
Seeatinaategs: Ae ible to the Admir- 
alty, but under the authority of the Commander- 
in-Chief of the port or station. The 8 nt | Ci 
at Hong Kong was a captain, holding the rank of 
Commodore. As he was in charge of the 
victualling yard, the Royal Naval Ordnance Depot, 
and the Torpedo Depot, and had naval duties, 
he had both a civil and a naval He 
resided in the depot ship Tamar, but 
in the Yard. The so-called “ Principal Officers ” 
in a naval yard are the Captain of the Dockyard ; 
the Manager, Constructive Department (or Chief 
Constructor); the Manager, i 
ment (or Chief Engineer); and the sing 
Electrical Engineer, The professional assistants 
of the last three are known as “‘ Superior Officers ” 
and under them come the “ Subordinate Officers,” 
the foremen, inspectors and chargemen who deal 
directly with the craftsmen and labourers. 

The four Principal Officers are responsible for 
the movement and docking of ships, and for repairs 
to hulls, machinery and equipment. ‘The duties of 
all grades of officers are laid down in books of 
regulations and there is seldom cause for ys 


property ; a Naval Store Officer, who obtains and 
issues coal, oil and stores to both Yard and ships ; 


munity of about 30, most of those who were married 
nathan fe crite ok erred nef The 


reproduced in “Fig. 4, on this 
my last year in the Yard 


Cooke, and Cashier; and Assistant 
ee ae Middle row, standing : 
A. Knight, Assistant Electrical Engineer ; 
Lieutenant W. Dawson; J. B. Penman, 


Rome ge abi ae Fe W. T. Harbord, Assistan t 
; and J. H. Hearn, Assistant Naval 


always, have been fortunate i in my chiats, 


as “Georgie.” Both had grad 

Seieesesse sil onl ~aiaiine ft the 
Highton I ‘seen at refrigerator trials 
Sans Pareil. He was a somewhat shy and ea 
bachelor, and conversation. with him was apt to 
flag, but his mind was as keen as his body was 
spare. He died suddenly, shortly after returning 
home. Roome died on March 21, 1945, at the age 
of 80, and one who had served with him longer than 
I did wrote to me: “Yes, we have lost the best 
fellow to work under’ that I struck in the Navy.” 

I was equally fortunate in my colleagues. The 
present Engineer Rear-Admiral Mark Rundle was 
the first assistant and, in November, 1911, when he 
left the Colony, ps geewarnte Mei ng cond My 
relief was the present Engineer in W. Dawson, 
ah engineer to his finger tips, without the ‘word 
s fhightothe tn is Voce Bilary: Tn 1911, Engineer 
Lieutenant W. N. Macdonald was in charge of the 











JUNE; 21; 1946: 


ENGINEERING. 


* 579 











page:577). As these were the only bachelors’ quar- 
toed the Yard and were most conveniently situ- 


write for him, “‘ Sir, 1.am very happy to say that 
you were so kind to employ me in this place. I hope 
earnestly you have the kindness to recommend me to 
be an apprentice to a manufactory and that I will 
never forget your kindness even day and night.” 
What followed, I don’t. know, but I maa that now 

experienced man, helping to repair the 
ravages of war. Ah Fai, I expect, a Aap ar eae 
to his ancestors, but his parting gifts still remind me 
of a patient and faithful servant. 

The revolution led not only to the Chinese barbers 
working overtime in removing the once-prized but 
now obnoxious queues, but to much rejoicing, no 
one dreaming of the civil wars to follow. The 
declaration of the Republic of Kwang Tung was 
one reason for jubilation, and it was the occasion 
for the following letter, given here as received : 

Chinese Institute of Engineers, 
Hong A 
! 12 November 1911 
The Chief Engineer of Naval Yard 
Hong Kong 
Dear Siz 

The Committee of the i 
Institute, Hong Kong, begs most respostfully to 
reguest. the Chef Engineer of Naval Yard kind 
permission to allow members of the Engineering 
propersion to one day leave of absence on Monday 
the 13th November 

The reser is that owing to the Succes of Republic 
of Kwong Tung, a grand reception is to be given 
to members from Canton. Members having respos- 
sible position in any work in your Dept. who 
through ther absence will hanicap your busines 
will not stay away, unless you feel in Chinese 
to let them go. 

. | Hoping you will not refuce this urgent reguest 
on this.important oceasive, & thanking you before- 


Chinese 


sights of ships in, dock for the 
regs Pa angel Pane ym any 





we had a small at Lai-chi-kok, with the 


some of the 
no ntaligtChoe in hep These work- 


men were qualificati 

aes thle Waly ‘Cob Tegal LAPS ted one of 
them to ask x whet dae” the @litte between 
the circumference and the + eeicaniie. 

There was os costs Bog Rec lad 
Chiness as aes in the miattét of engitioertag 
they were. rete Reais The harbour 
was full of tam sche, bul by Chines the 





wanted two small lightly-armed motor boats. 
arrangement, the boats were designed by the Chief 
Constructor of the yard, while an engineer officer 


was to the construction of the machinery 
—twin sets of Thornycroft six-cylinder engines. 
The Chinese contractor had a small yard on the 
water-front. One day it was noticed that he had 
one of Thornycroft’s beautiful engines opened up 
and was measuring everything. Asked whether 
he could make such engines, he replied, “Can do, 
all same pattern”; then, placing his hands with 
the palms close together, he added, “Can do more 
small,” and, spreading his hands farther apart, 
“Can do, little more big.” How very simple! 
No doubt, the Chinese students of the Hong Kong 
University. gained a more profound knowledge of 
such things from Professor C. A. Middleton Smith, 
who was an old student of the Royal Naval Engineer- 
ing College at Keyham. 

When Rundle left for home in, November, 1911, 
I took over the refits of the boilers and machinery 
of ships. There was a fine new boiler shop, equipped 
to deal with water-tube boilers, but the fitting ship 
was old and crowded. Among the ships we dealt 
with at. various times. were the cruisers Minotaur, 
Kent, Monmouth, Hampshire, Flora, Astraea, and 
the turbine-driven Newcastle, which suffered from 
the. then .common complaint, “‘ condenseritis.”’ 
There were also several sloops and gunboats, and 
the three petrol-engined C-class submarines, the 
first. to be sent to the China station. At the time of 
the Revolution, some other vessels were sent North 
from the Australian squadron, among them being 
the Pegasus (or “ ”) and the Prometheus, 
both belonging to the Peloras class of light cruisers, 
of 2,135 tons displacement and 7,000 ih.p. The 
charge of the. machinery of these vessels was not 
a job to be coveted, for only a pygmy could have 


| moved about the engine rooms in comfort, 


Just before the Prometheus left Sydney for Hong 
Kong, she had had her Thornycroft . water-tube 
boilers retubed. When the job was done, the boilers 
were boiled out with soda, and then emptied ; but, 
unfortunately, not completely—a fatal shortcoming, 
for such boilers would never steam satisfactorily 
want pure water, Immediately the ship sailed, 

trouble began—boilers priming, glands leaking, and 
distilling 





steam slowly until_now both engines, port 
sods Sana Sense 
Chief Australia may be informed.” 
The epic voyage ended a day or two later, and in 
the next few months we did our best to put her into 
good shape. When the ship was ready for trial, 
the new chief engineer was sick in hospital, and it 
fell to me to take his place—fortunately, only for 
the occasion. The ship’s career was nearly over, 


’| however, and shortly afterwards she 


from. the Navy List. Her aasival 4p iene, Keng in 

company with) the Cambrian had. been .celebrated, 

a few days later, i onl png nea 
and those 


quarters, 
‘| Commander J. M. J. 5 Murphy, ofthe Pegaens, whowe 


literary skill had been remarked when he was at 
Keyham. There was much talk and about 


;| the adventures of the “ poor old ‘ Pro.’,” and.on the 


following morning came into my office. 


Murphy 
iby Niresiveing. a short. of Sealsnon, e.ouglnen thet, 


unable to sleep on the previous night, he got up 
and wrote a parody on the song, “‘ Poor Old Joe.” 
He gave me the verses and, even after 34 years, they 
seem to deserve a better fate than to be 

for they preserved the gist of the story of the . 
Prometheus, as we had had it at first hand; but 
they are rather too long for quotation. To the regret 
of many of us, Murphy died in 1917 from the effects 
of his immersion in the sea when the Majestic. of 
which he was then chief, was sunk off Gallipoli. 

* (To be continued.) 





LITERATURE. 
Vorlesungen iber Baustatik (Lectures on Structural 

Statics). Vol. I. By Prorgessor Frirz Srtsst, 

D.Sc.(Tech.). Verlag Birkh&user, Basle. [Price 

34.50 Swiss fr. unbound, 38.50 Swiss fr. bound.) 
“THe stability of a building is inversely propor- 
tional to the science of the builder.” This rather 
cynical comment, attributed to Thomas Tredgold 
may still indicate the mental attitude of some 
“practical” men towards the modern theory and 
analysis of structures. Fortunately, these days are 
past, and the science of structural statics has been 
well established for a long time. Louis Navier, the 
French engineer (1785-1836), was among the first 
to apply mathematics and mechanics to the design 
of engineering structures and closely to relate 
mechanical theory to constructional practice. After 
Navier, many engineers and famous mathematicians 
strengthened the foundations of the new science, 
The Swiss school, headed by Karl ee 
(1821-1881) and Wilhelm Ritter (1847-1906), has 
been conspicuous by many outstanding, even classi- 
eal, contributions. With this new publication, 
Professor Stiissi, the present holder of Culmann’s 
chair at the Eidgenéssische Technische Hochschule 
at Ziirich, follows the tradition of his great pre- 
decessor, who published his lectures on Graphical 
Statics just 80 years ago. 

In ten chapters this Volume I covers the statically 
determinate systems of the solid web and. lattice 
types, their stress analysis, the elastic deformation, 
the elementary problems of stability, and a short 
outline on suspension cables, Dr. Stiissi begins 
with the general principles and definitions, and 
describes the differences between, and the common 
ground of, the aims and methods of structural 
statics and theoretical mechanics. After discussing 
the conditions of static equilibrium of plane and 
space frames, he deals with the statically determinate 
beams of the solid web type ; for example, the simply- 
supported beam, the hinged (Gerber) beam, the 
three-pin arch, and the less common beam 
combined with a pinned arch. Both graphical and 
analytical solutions are given, influence 
lines. A similar sequence of treatment is followed 
in the chapter on statically determinate plane lattice- 

type structures, which includes. multiple. lattice 
> A of higher redundancy and the elements of 
the kinematic theory for latticed structures. Then 
follow the theory and the solutions of statically 
determinate space frames, dealing with 
the cupola structures of the Schwedler and the 
Zimmermann types. The modern method of calcu- 
lating space frames by splitting them up into plane 
elements (Dr. H. Schwyzer’s ‘ridge forces,” 1920) 
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is clearly © "Phe subjedt “of ‘bending “is 
treated in two chapters: the “Classical Bending 
Theory ” is thoroughly discussed to the extent of 
70 pages, including the stress analysis for straight 
bars of constant cross-section and the conditions of 
linear, plane and spacial stresses, while another 
chapter on “* Special Bending Theory ” covers beams 
of varying cross-section, beams curved in plan, 
composite beams, and torsion. Part of these chap- 
ters is devoted to the various theories of safety under 
conditions of static and repeated loads, and to the 
different theories of failure, namely, maximum 
stress, maximum elongation, maximum shear, and 
constant strain energy. A separate chapter deals 
with the deflection of straight and curved beams, 
the influence of temperature, the elastic deformation 
of plane latticed structures, and with Castigliqgno’s 
theorems and their applications. The book con- 
cludes with a study of the problems of stability 
(buckling of struts, columns and girders) and with a 
chapter on the statics of the suspended cable. 

According to the preface, the second volume is 
being prepared by the author’s colleague, Professor 
Max Ritter, and will be published shortly. It 

-will deal with statically indeterminate systems, 

special structures, some problems of elastic deforma- 
tion, and theories of earth pressure. The two 
volumes are meant to cover the full range of the 
practical designer’s day by day requirements. At 
a later date, the two authors intend to treat the 
up-to-date methods of the theory of structures in two 
additional volumes, which will deal, respectively, 
with the application of the theory to framed steel 
and timber struétures (Dr. Stiissi), and to mass 
structures (Dr. Ritter). 

The contents of the present volume are a tribute to 
the author’s erudition, thoroughness and methodical 
mind. The text is refreshingly free from academical 
remoteness and, in fact, displays a notable balance 
of judgment and clarity of analysis and expression, 
combined with a rare ability in explaining the 
problems of structural statics. _ Both students and 
practising structural engineers should welcome the 
book and will find it the more valuable as no similar 
work on the theory of structures has been published 
in Switzerland since the appearance of Ritter’s famous 
Graphical Statics in 1906. The three further volumes 
which are promised will be awaited with interest. 


Memorandum on Bridge Design and Construction. H.M. 
Stationery Office, Kingsway, London, W.C.2. {Price 
ls. net.) 

Tuts publication brings together under one cover 

the regulations and trend of practice of the Ministry 

of Transport in relation to bridge design and con- 
struction. Compiled by the appropriate technical 
officers, it provides a helpful reference work for 
engineers responsible for the design of bridges in 

Great Britain and may be regarded in many respects 

as a code of practice for bridges. Although @ slim 

production of only 50 pages, it contains a great deal 
of .valuable information, well arranged for’ easy 
reference and application, and is fully illustrated. 

In addition to the technical requirements and details 

of both long ‘and ‘short bridges and culverts of 

various types of construction, attention is-given to 
preliminary site investigations, the desirability 
of paying due regard to esthetic considerations, and 
the services that can be rendered by the Royal Fine 

Art Commission in this respect. edihenies 

on a folding plate, reproduces the Ministry of 

Transport’s standard loading curve for highway 

bridges ; this, of course, has been in use for some 


time and, in general, no changes in stresses are | i 


stipulated from those latterly employed, which 
follow current British Standards and Codes of 
Practice. Much more information is given, however, 
than has been published hitherto in official form by 
this Ministry. While noticing this memorandum, 
we might mention, also, Circular No. 582, which was 


addressed to local authorities in May, 1944, and |i 


which covers the conditions of appointment of 
consulting engineers and architects for bridgework, 
under eo Ministry of Transport. The d 

may be on their initiative in producing 
documents which afford such practical help in the 
tasks of post-war reconstruction and 

by making available both the ‘essential and the 
general requirements. . 





PHOTOGRAPHIC. RECON- 
NAISSANCE AND THE: 
INVASION OF ENGLAND. 
By Lrevr.-ComManver A.C. Beit, R.N.(Rer.) 


_ (Concluded from page 569.) 

Iy the, meee of August, the Germans altered 
their plan of First, they made successive 
incursions, in a | day, against Northumber- 
land, Durham and ¥ ‘orkshire, a Kent and the 
Thames estuary, and Portland, Southamp- 
ton and Eveagre J enemy's raiding forces 
were met and fo ts, and this seems 
to have the "te waffe "Ceuneails that 
they must reduce our fighter forces before they 
undertook anything 
August and the first week in September, the Luft- 
waffe therefore bombed the airfields in Kent, 
Surrey, Sussex and Essex. These attacks were 
executed by the German squadrons in north-eastern 
France ; the forces that were stationed farther west 
(which had hitherto operated against Portland, 
Southampton and Portsmouth) did not participate, 
and, apparently, were ordered to carry out the 
night attacks that were then This 
bombing of the airfields until September 7. 

It was during the last days of August that the 
first significant facts about the papier ny pli 
were ascertained. The facts were : 
ping concentrations were being detected, but 6 collec- 
tions of my which had been stationary for weeks 
past, were disa’ On August 29, it was found 
that a large number o' barges, previously located in 
Amsterdam, were no longer there; and on August 31 
it was ascertained that 100 barges had left Antwerp. 
During the two days following, it was learned 
that these barges were being moved to the south, 
for barges began to be assembled at Ostende, and 
large numbers of them were seen at the northern 
entrance of the canal between Terneuzen and 
Ghent. 

A few days later, the direction of this great move- 
ment was ascertained beyond all possibility of doubt. 
Two hundred barges were located in Ostende on 
September 6 ; simultaneously, barges were found to 
be arriving in Calais, and a procession of them was 
seen to be moving into Dunkerque, alorig the canals 
to the east of the town. More significant than all 
this, however, was the fact that this concentra- 
tion of barges was accompanied by the assem- 
bling of the small craft and auxiliaries 
used in all great expeditions. This 
apparent at on September 5, 
special — were located. The Teport 


the features of E-boats. When seen in movement 
off Cap Gris Nez they were moving at considerable 


On the following day, the route that these barges 
were believed to be following was reconnoitred, and 


more. During the last week in| 


In Boulogne there were not many barges, but 
naval auxiliaries were gathering. 

At Dieppe there was nothing unusual. 

At le Havre torpedo boats were assembling. 

oat eshioee g as in le Havre, torpedo craft were 


nothing unusual beyond a 

large collection of fishing ers. 
The implications of all this, which were clear 
, were made éven cléfrer by the events of 


ful than any that had’ preceded them. The oil 
farms round Thameshaven were set alight; great 
havoc was caused in the east-end slums, and some 
dislocation was caused on ‘the ‘railways: ‘This, 
moreover, was accomplished at no great cost, for 
the Germans lost few bombers and their losses in 
fighters were not heavier than they could bear. 
From all this it was manifest that the Germans 
were embarking upon the last part of their pre- 
parations; and that they had: begun :to batter the 
port of London and the great railway terminals, 
because they intended to sever communications 
‘between London ‘and the coast, where our armies 
would meet their own invading! forces.. The 
attacks upon London and the assembling of barges 
and auxiliaries: were, in fact, parts of .a single 
operation. As for the assembly that was taking 
place'in Ostende, Dunkerque and Calais, it confirmed 
what had always been assumed, namely, that the 
heaviest: onslaught would be against Kent and 
Dover, and that the German main body would be 
carried across the shortest sea route. Finally, the 
German preparations, though well advanced, were 


.| not complete, for the great concentration of barges 
- | and small auxiliaries which had been observed up to 


then would obviously be followed by a general 
assembly of large ships and naval vessels. 

The week that followed the first great attack upon 
London was, presumably, the time when the 
enemy completed their preparations, and it will 
be worth while to’ examine our observations of 
them in’ some detail. It was during this week 
(September 8-15) that the Germans collected the 
merchant vessels and the auxiliaries that, were 
required for the expedition and dispatched them to 
their ports of assembly. The observations. that 
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It was on this day, September 15, that the 
Lagren? SEEIa ries, Sinan SERRE: SNe 
London and south-eastern England. The engage- 

ments of the day have not yet been dispassionately, 
reviewed, and it is still impossible' to 


been possible, and they protected their bombers so 
well that. the, losses of the day were borne almost 
entirely by the fighter escorts. The enemy's losses 

the 


engaged in it. “But the ‘major objecta of these 
ions in the air were as little i 


our aircraft factories and ‘a Poe a 
industries had been hit occasionally, but 
Yield of Wolk: and o€ goods couploand saa atlfered 
was rising and not falling. As for the railways, they 
had certainly suffered some damage ; but they were 
still able. to. supply the armies on the coast, with 
everything that they needed. Indeed, anyone who 
studies the traffic returns for this period cannot 
fail to be impressed by the smallness and the insuffi- 
ciency of the German achievement ; fewer 
gers were being carried on the Southern Railway, 
the tonnage of goods transported was below 
but. not dangerously so. That was all, 
this achievement cannot. be 
entirely to the German bombing; for 
, presumably, other contributory causes. 
the Luftwaffe could not operate continuously 
y operated on September 15, a lull followed, 
ly ar br in ny red 
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Book IN RvussIAN ON BRITISH GRINDING MACHINES.— 
Messrs. The Churchill Machine Tool Company, Limited, 


of.a cloth-bound book of pocket size, contains 130 pages 
of clearly-printed matter and numerous half-tone and 
line illustrations. 





' SUMMER SoHOOL FoR X-RAY ORYSTALLOGRAPHY.—For 


alogy and Petrology and in the Cavendish Laboratory 
of the University of Cambridge: The ‘intention is to 
provide an introduction to the fundamental theory, 
methods and techniques.of X-ray diffraction. The 
greater part of the course will be devoted to practical 
work on the interpretation of the various types of X-ray 

alternative 


work of the course to metallurgical problems will be 
studied. The school will be held from Monday, Septem- 
ber 2, to Friday, September 13. A detailed syllabus 
and form of application for admission may be obtained 
from Mr. G. F. Hickson, M.A., secretary of the Board of 





THE WELSH ‘INDUSTRIES FAIR, 
CARDIFF. 


a giving a short account of the Welsh Industries 
Fair, held in Cardiff from Monday, May 27, to Saturday, 
The National Ind 


wy rots and regularly 
described in these columns, the pre-war description 
appearing in ENGINEERING, vol. 146, page 625, et seq. 
(1938). distinction is "of apeaaeally ae = 
the relatively few exhibits OF dee 

ing material shown, the main object yrad the 


Industries Fair to demonstrate the oumat 
to which pide 4 eae including food pre- 
clothing, furniture,} plastics 


products, jr and sehen have been created, 
or are now being started in South Wales, and to enable 
other firms to gain some knowledge of the op ities 
and conditions which obtain in that area. The list of 
industries established since pre-war days in the Tre- 
forest Trading Estate is representative of the changes 
which have taken place ir recent years ; rete ay 
this particular district, some 70 Srskg octyl 
tories. This does not imply a Wiahleshlo’ transi perm Para 
of an tion there ; the head office of quite an 
sporethllte number of ms, in fact, is still located in 
London or elsewhere in England, though the factories 
themselves are rey in mae This hard of affairs, 
po are at first t-apparently undesirable, operates 
edi taks ae practice. Another characteristic of the 
tion of South Wales, recently developed, is 
the large number of firms managed or wholly run by a 
refugee tion. We understand that there are 
at present atleast 50 such firms with a total of some 
3,000 employees, and it is stated that there have been 
no labour disputes in any of them. 

From the above remarks it will be clear that the 
amount of engineering material shown at the Fair is 
much less than that in the specifically engineering 
exhfbitions organised by the South Wales Institute of 

, and that, in consequence, this article will 
be shorter than those dealing with the previous Cardiff 
exhibitions ; incidentally, the spice available did not 
= caged an extensive display of engineering products. 

point is emphasised so that the i or will not 

be given that South Wales is not pi as regards 
the ‘engineering industry. It may be of interest to 
give some indication of what the Fair was intended 
to illustrate in the way of the non-engineering industries. 
There are, on the one hand, new industries the setting 
up of which is due to the introduction of techniques 
hitherto not practised in Great Britain, but derived 
from the sot eg 19 and skilled craftsmen, and, 
on the other , industries formerly situated else- 
where in the country which have been removed to 
ae Wales on account of the greater facilities for 
ion available there. Examples of the first 

group are the setting up of a factory at Caerphilly for 
ther gloves and waistcoats; at "Rhondda, factories 


*| for slide fastenérs and for tinsel ribbons; at Cardiff, 


the first meat-canning to be established in 
South Wales, and also the first British factory for 
es spangles, with other factories for unbreakable 

crayons, for ree articles, and for 
shoes st taeda at the Treforest Trading Estate, a 
factory for paints, varnishes, cellulose and synthetic 
enamels, factories for the printing of rayon and silk, 
leather goods, plastics, etc. 

Under the second group are firms manufacturing 
sweets, drugs, domestic hardware, ete., though some 
firms making Me coe products come under this 
head. One such with an interesting exhibit at the 
Fair was Messrs. Godins (The Rollers of Steel Sections), 
Limited, Court Works, Newport, Mon., who 
formerly had their works at Park Royal, London, 
N.W.10. The display of this firm was of particular 
technical interest in its own field, as some of the 
cold-rolled formed sections shown were of exceptionally 
intricate contour ; strips up to 12} in. wide in the flat 
were involved in a few instances. The sections are of 
bright or black steel strip, aluminium alloy, brass or 
other ductile metals, Pace are suitable for general 
engineering purposes, building, railway, furniture, 
automobile and similar industries. Another firm, well- 
known in the Wolverhampton area, now has a factory 
at Millands, Neath, Glam; this is the Midland Metal 
Spinning Company, Limited, manufacturers of alumi- 
nium hollow ware, ew for domestic use, of which 
stem Ree wien = display at the Fair. 

Thorn Electrical ustries, Limited, Hirwaun 
Estate, Aberdare, Glam., hitherto having works 


‘Trading 
at Edmonton, London, is awaiting the completion of a 
at*Merthyr 


Tydfil, for the manufac- 


large new 
ture of “ Atlas ” e aaalips, A number of local girls 


have been trained in London and are now employed on 
 ovhabortog a Royal Ordnance Factory at 
the new prémises are ready for occupa- 


Eirwocm, until the 
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tion., The Metal Box Company, Limited, with. head 
offices at The Portland-place, London, W.1, 
have factories at Neath and Clydach ; the firm’s display 
at the Fair consisted of a variety of tin-plate and 
aluminium containers for various commodities. Messrs. 
Truvox ineering Company, Limited, with a head 
office. at ibition Grounds, Wembley, Middlesex, 
have a factory, 000 sq. ft. in area, at the.Hirwaun 
Trading Estate, firm’s. exhibit of loudspeakers 
being Bag eae by the public-address equip- 
ment in broadcasting music and announcements 
during the exhibition. . Messrs. J. Collis and Sons, 
Limited, 42-46D, Regent-square, Gray’s Inn-road, 
London, W.C.1, makers of trucks, stackers, conveyors 
and other mechanical-handling equipment, will shortly 
be in production at their oxton Works, Barry, 
Glam. Another firm from London which will open a 
new factory in the near future at Cardiff. is Mesars. 
Cardiff Plating Company, Limited, c/o S.I, Holdings, 
Limited, 4, Broad-street-place, London, E.C,2. 
stand of this firm displayed protective and decorative 
finishes in various metals, 

The above typical instances of new, or transferred, 
industries will give some idea of the natureof the 
industrialisation of South Wales, but the causes under- 
lying this movement may be referred. to. Some informa- 
tion on this point was given in a speech by Dr. H. A. 
Marquand, M.P., Parliamentary Secretary (Overseas 
Trade), Board of Trade, at the i 
tion. It was impossible,, Dr. a said, to foresee 
prosperity for Wales without an adequate production of 
the coal, steel and building materials which were the 
foundations of all other industries. . There were, at, that 
day, nearly 35,000 unemployed men in the South Wales 
Development Area, but there were nearly 7,000 vacan- 
cies, mainly for men, in these basic industries, The Gov- 
ernment would play its part in a mays J them but 
he would appeal to the workers of Wales to man these 
less attractive industries as quickly as possible. , The 
aim of the Board of Trade was to provide employment 
in new industries in South Wales for 125,000 workers. 
As regards what had been done, in the new 
factories set up by the Commissioner for Special Areas 
before the war, there were now 13,000 people at work, 
Eleven of the factories built for war purposes were 
being turned over to civilian production. At the 
present time, 3,350 men and boys and 2,400 women and 
girls were at work in them. It was planned to raise 
employment in the factories to 10,000. On the 
Treforest Trading Estate there were 4,500 males, and 
3,500 females at work. Another 19 new factories were 
to be started there and it was expected to raise em- 
ployment at Treforest from the present 8,000 to 
14,000 or 15,000. . On the Swansea Trading Estate the 
target was to employ 10,000, while at Bridgend and 
Hirwaun together, it was expected that another 10,000 
workers would be needed. In South Wales,alone, Dr. 
Manquand believed, there would be at. least as many 
workers in the newer industries as in the coalmining 
industry, while Wales as a whole would be one of the 
country’s main sources of supply of rayon and nylon. 
It would also be a great manufacturer. of engineering 
products, and an important centre for watch and clock 
manufacture, radio apparatus, furniture, etc. 

In spite of the prominence given in the Fair to the 
industries just rred. to some of the more long- 
established engineering concerns of South Wales were 
represented. us Messrs, Guest, Keen and Nettle- 
folds, Limited, Castle Works.and Rolling Mills, Cardiff, 
had a stand showing several of their products.. The 
stand itself illustrated reinforced concrete continuous 
floor slab and beam construction, the production of 
reinforcing rods being an important part of the firm’s 
work. There were also. shown examples of cold- 
rglied steel strip, up to 20 in. wide, and of drawn wire 
up to Z in. in diameter. A nail-making machine, 
turning out: 700 nails per minute, was shown at work, 
while there were examples of grey-iron castings especi- 
ally for railway work, and of bolts and nuts. The 
firm also handles the Ledloy steels manufactured by 
Messrs. Exors. of James Mills, Limited, Bredbury.. A 
stand was also occupied by Messrs. Whitehead Iron and 
Steel Com , Limited,., Newport, illustrating the 
products of their installation of continuous hoop and 
strip mills, semi-continuous bar mills, cold-rolling mills 
and three-bar push. pointing drawbench, the annual 
capacity being 350,000 tons. Messrs. Whitehead, Hill 
and Company, Limited, Cwmbran, Mon., had a typical 
exhibit of wiredrawing work, which the firm has prac- 
tised for nearly 90 years, as well as examples of the 
different kinds of bricks. Another firm. with a long 
history, Messrs. Loveridge, Limited, Bute-road, Docks, 
Cardiff, showed examples of their tackle blocks and lift- 
ing gear with accessories. Messrs. D. Mo Rees and 
Sons, . i fer pie poe Cardiff, . well known 
as manufacturers 0: wire ropes for mini i 
engineering, and marine use, had aie lisplay. 
Two other local. firms had also exhibits of different 
Moteathanmns on ae rit 

Cardiff, 





CUTTING FLUIDS: AND 
CHIPBREAKERS.* 
By W. A. Cura. 


In any metal-cutting ion, when long tool-life is 


of importance, the amount of heat , and the | *# 
F impo: generated the 


the chip and the tool, must be main- 


Heat generated by t 
to the chip, the work : 
and the amount distri 


efficiency of the cutti 
o8 the eheaks place ean ths 


flow away. with the chip. i 
generated is more than can be carried away by the bulk 
and the rate of flow of the chip; the excess therefore 
passes, to an undue extent, into the work piece or the 
tool or both, unless a coolant is applied at a rate suffi- 
cient to convey the excess away. 

Friction between the chip and the tool is due to the 


of the. Exhibi- cutting 


seize or weld) or 


(with resulting good, or bad, 


; wearing 
surface of the tool may be smooth but that of the chip | ! 


may be rough or smooth ; and‘cutting speeds 


may : 
from a few feet to 500 or more feet per minute. Condi : 


tions at the tool interface, therefore, are not comparable 
with those in well-designed bearings ; seizi i 
is a definite | 


bearings or 
ibility ; the surface of the chip 


determined only by the process which tears it from the is 


work piece; the highest rub’ velocity is low 
Soiapalul +05 Aud OF emmcbnk ‘teabudagy' and a. high 
rate of wear and fatigue is inevitable: The coefficient 
of friction applying to the chip and the tool largely 
decides whether a lubricant is necessary, but in any 
case lubrication will 'y ‘allow for a higher 
cutting speed and tool life measured with 
respect to the work done. In the absence of a cutti 

fluid the chip and tool cannot be considered as no 

contaminated surfaces, because the clean newly-made 


Lchip will scrub the tool face clean. They are therefore | ® 


abrasive surfaces liable to weld unless the chip 
is continually broken, or the coefficient of friction is 
small. Often the coefficient of friction can be more 
than 1-0 and seizing or welding will occur unless a 


cutting fluid is used. 
Types of cutting fluids vary considerably but they 


can be broadly classified as follows :— 


Alkaline soap solutions dae aie with only 


Soluble oil emulsions (milky) slight lubricating 

Soluble oil emulsions (clear) effects. : 

Mineral oils... 

Fatty oils $34 Re 

Blends of mineral and 
oils ... ved id 

Sulphurised mineral oils... 

Sulphurised blends of mineral 
and fatty oils i ae 

Sulphurised and chlorinated 
oils 


_.. ' Uliubricants “with “only 
small cooling effects. 


fatty 


ants with anti-weld 
and pressure-resist- 


oe and cool- 
ing properties. 


Fixed oils with or without 
diluents or solvents such as 
paraffin, turpentine, etc. ... high-speed work. 

Air jets se ... Coolant and to disperse 

chips. 


one 





Sntbrionaibs Aettns gee | ; 
wetting power for | ; 


the 


2 


| 


EEF 





pressure will be more. nearl: 


ing and 


nae 


i 


rubbing contact’ of the nose of the tool with the 


work piece and, to prolong tool life, good lubrication 
required; at that point. If the metal is ductile 


of the chip be smooth, and_ plastic, 
constant, and t 


vibration of the tool be less severe. In this 


case the anti-welding property is. mostly required. in the 
fluid used. a = a 


emulsifying with the oil used in the machine 
iy bow soluble oil emulsions water 
ri to compensate for evaporation 

but this should not be resorted to if evaporation 
to an extent which leaves an unduly 

proportion of oilto water, because in that condition 
contain ‘the water, instead of vice versa, 
mix with added water, while ‘the fluid 


useless for its . .For this and other 
e ws aN ee ve ib ee ta 
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simplest and most favoured chipbreaker is a- shallow normal all-up weight.is'21,642 Ib., and the imum 
srt on pa argue * talov| RECENT TYPES, OF FAIREY NAVAL| mend! Uuirialiasn aia i'oa hs rn 
Alth wae rig ele rnp tape WREeA » when in use as a torpedo bomber, is 41-5 Ib. 
called a chipbreaker, its first function is to curl, or coi Iy an article which appeared on page 316 of our wt mR Bh lB ge 3 loading at take-off 
the chip at a definite radius, while the angle at which | 160th volume (1945), with the types of opera- mats 26k Game earn Oe The normal load 
it is cut—with respect to the cutting edge—determines | tional aircraft used in the Royal Navy at the latter end | of fuel is gallons, but '5é 4 ya collab earng 
the pitch of the coils in a continuous helical form, or | of the war, some i were given of the Firefly | as a maximum ; the oil capacity is 29 gallons, and there 
the radius of the curl, in order to Mk. IV ' is thee for 15 gallons of methanol, for use when 
is broken, by some such taking The maximum speed is 254 (292 land 
cutting tool at a point away from the « miles an hour) at an altitude of 14,000 ft., and 228 knots 
A deeper st hd he weld Od the cnet (262 miles an hour) at sea level. The service ceiling is 
cause the chip to bres xy henging,. ; 25,000 ft., and the aircraft can climb to 5,000 ft. in 
but this w \dditior load ol, 3 ‘minutes 40 seconds, or to 20,000 ft. in kia woth) 
ine 7 onetimptic ‘tool weer The range at 15,000 ft. is 900 sea miles (1,036 land miles) 
the breakiz : los papotitinn afl rg at optimum cruising speed is 5-3 
riod s : a, = ~ 
PeTThe hallow should be very The Spearfish can operate as a land-based general 
finished and ¢ m. to the top rake of the tool in most purpose aircraft, or from the deck of a carrier; and 
cases. I wever, be g @ positi the fuselage is rapes eae! Ae 4 to ats ornare 
rake, ifs to satisfy particular stores, parts, or other freight in considera! 
reenis Ug Eats eee Gots fe ons docign be but the pri role’ envisaged in the 
widest di ‘at; the nose of the tool that of a torpedo carrier or dive bomber. 


small sng to the edge, but Alternative mountings may be fitted to carry either 


an 18-in. or a 22-in. torpedo, four 500-Ib. bombs, one 
1,600-Ib. bomb, one 2,000-Ib, bomb, four depth charges, 
30 multi-flares, or an extra 180-gallon Lite tangs tel 
tank. There are four 0-5-in. Browning machine guns, 
two being fitted in the wings to fire forward and two 


tting speed. If the chipbreaker £3 ae dorsal fairing | aft, in a remote-controlled barbette ; and, in addition, 
it will nce a gen chip which ; been. stren 16 rockets can be carried externally beneath the wings. 
pie leads to a possible nd by employi When the aircraft is to be used as a dive bomber, a 
vibration. Also such tend to i cha: i- | bomb ejector is mounted, in the bomb bay, which will 
piece, for this per 8 ’ throw the bomb well clear of the aircraft even in its 
oa ode fame saben go ing, and i te evens for ths roller’ Shick fa faleio-covebiit’ the 
rule in © is : ind its effec : for r, which is fabric-coyered, 
obstruction to chip flow, but a designed influence on | aircraft | by accommo Spear is all-metal, the exterior surfaces being of 
the chip can direct or break it as desired. stressed-skin form of construction. Trim and 


tabs are fitted to all control surfaces. The 





i i extend from the ailerons to the fuselage. They can be 

200 MILLION-VOLT BETATRON 12 in. in ord lorri -tr Sod ence Vented dive ty desik for Se as ng, 
LAS : ive are pro on the 

FOR G GOW UNIVERSITY, - | mubber-lined bearers, supporte averse beams so| top and bottom surfaces of each Gi wing. The 
Own of the mést tenportant items of oquipaninttol « aden 7 beat with the fuselage when folded, the 
be purchased from the made by the ost. It may be mentioned 


of and Ind 


opening in the leading edge 
for . y * : 








is the air intake to the oil cooler. The self-sealing main 
1 fuel tanks are situated in the centre section and another, 
ter, and is de irons to te of the id similar, ‘tank is housed in the starboard leading 
energy levels for X-rays of great | Access to the the The 


iage units retract outwards into the wings. 
Baal! Degpirec mage ad Sena an sroen 12 |S Seontooe balked oo Which the vebene weed 
of such equipment in this country. The sma ‘f ackenir ‘ and attaching sli a to which the tu 

i 1 the oth is de urt pD engine mounting is bolted. The structure is in three 
. | sections, ‘hamely, the forward and centre plane, the 
rear fuselage, and the rear wedge ; all are covered with 
light-alloy is, flush-riveted to the frames and 
stiffeners. Tear wedge, which housés the retract- 
able tailwheel, is attached to the fuselage by bolts. 
The radar equipment is housed in the fuselage, and is 
retractable when not in use. The “ tail-sting ” 
arrester hook is released by a hand control in the 
- | pilot’s cockpit. A continuous transparent hood covers 
-| the two cockpits, which are separated by an armour- 
buikhead having a small aperture, covered by a 
trans t panel, for communication between 
the pilot and the gunner. The hood is power-operated 
and can be jettisoned in an emergency. The bullet- 
proof wind screen‘is optically flat, tho oh set at an angle 
to assist the streamlining, and gives the pilot an unin- 
forward view down to a line 12 deg. below 
the'axis of the fuselage. At the rear end of the cockpit 
hood there is a gunsight cupola, from which the gunner 
Operates the twin rear Browning guns. His seat is 
ara gg foe rrr. eg dl gir ap 

navigating, io, aiming and torpedo-ai 
instruments, all of which are situated s Sypriogpre 
cockpit. It was stated in the previous article that the 
engine fitted was the Bristol Centaurus 57, of 2,585 h.p. 
shield | The type now used, however, is the Centaurus C.E.58, 
bei i radial air-cooled cylinders in two rows and 
“ry of developing a take-off power,.on methanol 
fuel, of 2,800 ‘brake horse-power. The maximum 
level output at 14,000 ft. is 2,320 brake horse-power. 












ms are yto travel outwards in a spi . primary 
path on to Sine’ oe target and so ‘aceon hag 4 process is er T9575 in a Vokes cleaner of area, 
igh penetra power. As already so arranged i i 
matic vols Betatron will be well’ for fundamental | intake duct when it is out of circuit. The action of 





INDUSTRIAL Fam, Lizce.—An Industrial Fair is to 
be held at Lille from July 24 to 29.. Particulars are 
obtainable from Foire Internationale, 69, Rue Faidherbe, 
Lille. 
“Puna ON StkeL Propvcrion.—_Messrs. Hadfields, 
Limited, East Hecla Works, Sheffield, 9, inform us that 
five-reel sound film, entitled ‘‘ The Production of High- 
‘Quality Steel” has been made at their works by Verity 
‘Films, ‘Limited, of London. The film occupies 45 
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im d is available for both 16 mm. and 35 mm. 
sound projectors. Applications for the loan of the film 
from firms, institutions, technical, societies, foremen’s 
panels, and other bodies should be addressed to the firm 

the above address. : 
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‘* MARFLEX’’ FLEXIBLE FUEL 
CELLS FOR AIRCRAFT. 

Te, Seite eee cen. Meme clam 1 to4 
on this and opposite pages were duri 
the war by ek ine Chemical 
Limited, Nobel House, i G 
8.W.1. The structural design was due to their sub- 
sidiary com , Messrs, Marston Excelsior, Limited, 
Dealensaes, Welvesbaconin and the experience gained 
in research by six of the L.C.I. manufacturing divisions 
was made use of in selecting suitable materials. The 
‘* Marflex,”’ flexible fuel cells, as they are called, are 
eonstructed of non-metallic material which will with- 
stand the chemical action of fuels, is impermeable to 
petrol or aviation spirit, and retains its flexibility over 
a reasonably wide temperature range. The flexible 
fuel cell has certain outstanding advantages over rigid 
metal tanks for aircraft. In the first place, it provides 
the maximum mg, own that the aircraft structure, will 
allow, the tanks being normally installed in the wings. 
This advantage is due to the facts that, in order to 
utilise all the space. available, the construction of a 
rigid tank would be costly and troublesome, whereas a 
flexible cell built up of material which is easily cut and 
joined can be made to follow the most awkward con- 
tours. Moreover, a rigid tank requires a gap of its 
own size for insertion into the wing structure, while the 
flexible cell can be collapsed and folded so that it will 
pass through smaller opening, though it is expanded 
to its full capacity when it is filled. in The ratio 
of weight to capacity is also lower than that of a metal 
tank and the risk of damage and subsequent fire, should 
the aeroplane crash, or make a heavy landing is greatly 
reduced, 

These, however, were not the considerations. which 
influenced the design of the Marflex cell from the start, 
the first step in the research being originally directed to 
the “‘ bullet-proofing ” of metal fuel tanks for opera- 
tional aircraft ; neither was the idea of cons ing a 
tank with fuel-retaining cells of flexible non-metallic 
material new when the research was commenced, since 
a number of patent specifications on the subject dating 
as far back as the 1914-18 war were in existence. The 
bullet-proofing research referred to above commenced 
tow the end of 1939 at the request, of the Ministry of 
Aircraft Production. At that time only a small propor- 
tion of British aircraft had any self-sealing protection 
against projectiles, this protection being i 
achieved y layers of natural rubber attached to the 
outer wall of the metal tank. The first step towards 
improved conditions was the development. by L-C.1, of 
a cellular type of sponge rubber which was lighter and 
more efficient as a self-sealing medium solid 
rubber. When supplies of solid rubber became: res- 
tricted, a synthetic form of sponge was evolved and 
this, in conjunction with felt and similar materials, was 
extensively used, While this research was going on 
Messrs. Imperial Chemical Industries learned. of 2 
flexible fuel tank known as the ‘‘ Mareng ’’ cell, deve- 
loped by Messrs, Glenn L. Martin Company, Baltimore, 
U.S.A. The design of this tank, constructed of the 
synthetic rubber product neoprene, was based on the 
principle of a flexible cell the volume of which is 
greater than that of the surrounding supporting struc- 
ture, so that the cell walls are relieved of tension and, 
in consequence, there is no tendency when the wall is 
pierced by a missile for the resulting hole to expand. 

The self-sealing characteristic of the Mareng cell 
was so promising that I.C,I. acquired the sole manufac- 
turing rights for Great Britain and other countries, 
and in 1940 Messrs. Marston Excelsior began to,experi- 
ment with flexible tanks. made of neoprene-coated 
fabric “‘ tailored ” on to wooden forms or jigs, a method 
of construction subsequently perfected and patented 
and now used in the manufacture of Marflex cell 
tanks. In the meantime the leathereloth division of 
L.C.I, was successful in producing a neoprene-coated 
fabric with existing plant. Further research estab- 
lished that the most. suitable combination was a 
material consisting of three plies of fabric and two 
layers of neoprene, this combination giving greater 
strength and being known as Neoprene T.F.I. It must 
not be imagined that the new tank would resist, the 
impact of a bullet, but neither will a metal tank; both 
require a protective covering plate. This plate, for a 


FLEXIBLE FUEL CELLS FOR AIRCRAFT. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON. 


Fic, 1. 


Main-Wine Cetts; “Tupor” IL. 


i 


Fie. 2.. Leaprne-Epez Cen; “ Sprrvme *\ Marx VII. 


prene was only partly suitable for the larger tanks, and 
was, in addition, in great demand for other war pur- 
poses. An alternative material had,, therefore, to be 
sought. . In this connection, the Ministry of Aircraft 
Production drew attention to a synthetic resin known 
as, ‘‘ Formvar,” . manufactured the Shawinigan 
Company. of Canada, Although thi i 


metal tank, is } in. thick to withstand 0-303 in. ammuni- | to 


tion, but the self-sealing properties of the flexible tank 
enable this thickness to be reduced to, # in,. Moreover, 
the flexible tank is less liable to damage if severe dis- 
tortion resulted from, say, a crash landing. 
duction of this type of tank was commenced in 1941, 


but it was not sconuted very readily by ,aircraft 
designers who hesitated to make the in struc- 
ture necessitated by, the substitution of a 


ible tank 
for a metal one. Neve 


of Spitfire. 


pit: , 
A full solution of the whole problem, however, was not 


considered to have been attained at this stage since neo- 


rtheless, considerable numbers | in, 
of these early Marflex fuel cells were used with excellent | 
“results in Service airéraft, particularly in certain. types }; 


The pro- |;to 








which retained all the characteristics of the earlier 
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Ni (TAGVIA HZTRiAd and having @ vapdeity of 145 gallons may weigh, 
FLEXIBLE....FUEL .CELLS FOR ATRORAFT. sae tc ass Rea Car 
; gb yee reps. aircraft and having a capacity of 550 gallons 
IMPERIAL CHEMICAL INDUSTRIES“LIMITED, LONDON. ee 0 205 Ib. gallon capacity, in spite 
¥ “ginal cag got has ous a games j el psn ane diate pv 
; — —— — » & tank with Sogvane see wane Slee i 
récorded.as-wei 0-97 Ib. per gallon capacity. 
“* Marflex” principle has been applied also to self- 
latge capacity tanks motor torpedo 
béats, to oF 2,500 gallons capacity for 
ee ee oe ee ee 
mental tanks of different types. to meet special naval 
st | gequirements. Moreover, ground storage tanks of 
| 800 gallons and 2,500 gallons capacity, built) on the 
“ Marflex ” priseiple, have been ye in large 
a numbérs both to the War Office’ and por wird 
Aircraft Production. These tanks can be rolled up 
for ape mag “yw up where stocks of a 
are required held. 
would weigh’ svabouk 900 by or 07060 Ihe pes on 
capacity. © ® 


Fie. 3; 











Fie. 4. Secrion Tarover Typicat Frrriue. 


all cases the production of unusual shapes is much 
more tapid with the flexible cell than it would be with 


is as follows. Detailed drawings of the compartment 
of the aircraft into which the cell is to be fitted are 
furnished to Messrs. Marston Excelsior, and from these 
a wooden form or jig is constructed by interlocking 
and screwing. This form, which represents the shape of 
thé cell, canbe dismantled after the fabric hes deca 
built upon it and the parts can be withdrawn h 
one of the left for the subsequent attachment 
of the fittings. After the tank has been 
built up on the’ form and the joitits wrapped and 
cemented together, theedges of the joints are sealed 
by a bonding of thin fabric cemented in position, . The 
ont nae ready to receive - outer cover, after which 
ittings are attached and a pressure test app 

the inerecpernian Nalng paintings The cell material 
consists of a sandwich and intermass of ‘‘ Formvar’?- 
Glyceryl-Adipate synthetic resin ealendered on to 
two-ply cotton fabric. If the cell is required - for 
military aircraft, the self-sealing coat for 0-303-in. 
ammunition consists of two layers of 4,-in. woven 

win layer of 3-5-mm. cellular rub 

t 


together by cold-setting ives the thickness between } in. and 3? in: ’ Naturally, the 

The fittings include a coupling for separate | ratio between and depends on size 
cells, ‘a filler cap with a locking device, a non-return | also, and can be given since the weight 
outlet valve, a float’ depth , tubular struts, ete. | of the fi ‘ small tank may be the samé as those’ 
A pair of struts is shown in place in Fig. 2. are | on figures ‘may, 





coverings shaped as flanges at each end and laced by 
cords to a re ing dise cemented to the inside of 
the tank. A somewhat similar, though more rigid, 
pillar houses the float-operated depth gauge shown in 
tts ba method of attachment yaa two of the metal 
own in Figs. 2 and 4. Fig. 2, a fitting 
is seen on the top of the cell and another one, sectioned 
to show its construction, on a separate piece of fabric 
in the foreground. Another type of fitting is shown in 
Fig. 4. In both illustrations it will be seen that a metal 
ting, to which the outer layers of the cell wall are 
cemented, is ped on one face by the flange of the 
fitting and on the other by a second and wider ring, 
the whole ‘assembly being firmly bolted 
There is also a star-shaped reinforcing ring of fabrio' at 
each opening. f 
The weights of the cells, as well as the thickness of the 
walls, d largely on the particular type’ of aircraft 
to which they are fitted. For pS err aatoweatan og 
aircraft; there are light-weight cells, the wads of w 


weigh 4 oz. ‘per square foot and have a total thick- 
hess of 0-05 m. If a crash-protecting la obeys 
foot an 


the weight increases to 131 oz. 
the bent 


sal pawl With = ion, for 
military aircraft, the weight is Oz. 
foot and the thickness # in. Ifthe teiiki ure’ for 


naval craft and armoured vehicles the weight may be 


between 1 Ib. 10 oz. and 2 Ib. 8 oz. per square foot and 


tog or Some recent typical 
however, given; thus a tank with a t cover 





. STANDARD BUSHES FOR SMALL 
BEARINGS. 


Aw interesting development im the production of 
bronze-lined bushes of the wrapped butt-jointed 
type has been made recently by Messrs: The Glacier 
Metal Company, Limited, Alperton, Wembley, Middle- 
sex: The bushes are manufactured in nearly 200 
standard, sizes, ranging from § in. to 2} in. bore, and 
in. and 2% in..in external diameter; there are 

four standard lengths, in some cases more, 
or each diameter of bore. Moreover, a similar range 
of bushes in metric sizes is being manufactured, prin- 
cipally for the export market. Messrs. The Glacier 
Metal bo ge point out that the wrapped butt- 
jointed of rolled bronze has been used for some 
years in the motor industry for light-load applications, 
but the standard bush, now to be described, is suitable 
for use in conditions involving heavy loads and high 
8 This has been made possible by manufacturing 
the bush in a bi-metallic form. It consists of a steel 
shell lined with a lead-bronze alloy and copper-plated 
on the exterior to prevent rusting of the steel. The 
lead-bronze lining is firmly bonded to the steel shell by 


formed in the flat, at. which.stage an_oil hole is drilled 
through it, and grooves are formed on what is to be the 
bearing surface radiating from the hole to provide 
lubricating passages. 

The strip is then rolled into cylindrical form with the 
ends butting one against the other, or rather, with the 
ends slightly separated, the actual butting taking place 
when the bush is pressed into the housing, which are 
machined to Newall “B” limits for holes. The 
bush is inserted in the housing by means of an arbor 
having a pilot end. The bush is placed on the pilot, 

inserted-in the housing and the arbor is then 

in, either by using a' press or draw-bolt, or even 

sostinn il ont colindty vice. When in place, 
the bush has a fini ance in the bores. Subse- 
quent burnishing in p is recommended, a stepped 
burnishing tool being suitable for large-scale production 
assemblies, and a- ball burnisher for small quantities. 
In circumstances in which burnishing is impracticable, 
a fine boring tool or a helically-fluted reamer may be 
used, will be found, after burnishing, to conform to 
as @ lubricant in all finishing operations. The bore 
diameter, provided the correct size of tool has been 
used, will be found, after burnishing, to conform to 
Newall ““B” limits. The use of shafts finished to 
Newall “‘ X” limits, in conjunction with the bushes, 
will provide operating clearances considered suitable 
for most general engineering purposes. Where the 
application renders it necessary for the operating 
to be more closely controlled, the shaft 


ther, | tolerances must be reduced. 


It is claimed by the makers that the bi-metallic 
bushes offer advantages over cast bushes in that they 


are less e ive, lighter, stronger, and have a longer 
life. The cost is due to the fact that the bushes 
are ced on a large scale by a rapid process, while 
the lighter is secured by employing a shell of 
strong material which makes possible the use of a 
more com! housing, thus reducing the overall 


weight of the part to which the bushes are fitted. 

as bearing load, is increased by 
the use of a steel shell without sacrifice of bearing 
qualities which are claimed to be very good for lead 
bronze. The lead content of the ing alloy contri- 
butes to the longer life claimed for the bushes ; it also 
tures. The possibility of seizure is, moreover, mini- 
mised, since some residual porosity is deliberately left 
in the lead-bronze lining, so that a small amount of 
oil'is retained in the pores during running, and is thus 





available when starting up. 
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INSTITUTION ELECTIONS. | 


Lystrrution Ov Muouamical Exarvmens. 
Graduate to Associate Memberi—Simon. Abraham 
samen aes Captain Austin David Gilbert 

Arch, B.Sc. (Eng.) (Lond.), R.EM.E., ‘Manchester ; 
Thomas. Alfred Arthurs, Cleckheaton ; Edward Atkin- 


D.FL. et Major 
London ; Da vid Wallace Bottle, B.Se. (Hing.) (Lond), 
Farnborough; Cyril. Norman Brown, Sevenoaks, 
Kent ; in David. Michael 
London ; 
mell Copsey, Thornaby-on, 
tcl Robert Hunter Orig, Se. (Eng) (Lond) 
embley, Middx. ; R-E.ME., 
C.M.F.; Sqd.-Ldr. sn pennie Facade Gibhiad 
M.B.E., B.Se. (Eng.) “(Lond.), R.A:B.V.Ri, CMF. ; 
Claude §Stonor Goyder, B.A. (Cantab.), London; 
Captain John McKenzie Gray; R.E.M.Ei, New Delhi; 
Thomas Re Rugby; Captain Douglas, James 
Hallam, R.E.M.E., Croydon, Surrey; William Patrick 
Hamilton ‘ean London; Frederick Joseph _Georg 
Haut; Barnet;, Captain Joseph 
R.E.M.E., Bolton ; . Kenneth 
Neweastle- -upon- Tyne } Major 
M.A. (Cantab.), R.EME:, Wo 
James Walker Iveson, Gateshead ; 
Johnson, Birmingham ; ‘Eric’ Lancelot ‘Jones, North- 
fleet, Kent; Harold) Robert Stuart Gordon Lake, 
B.Sc. (Eng.) (Lond.); London; Major Archibald 
R,E.M.E.; B.A.O.R,; Captain David John 
McKay, R.E.M.E., Nairobi, Kenya ; Alexander Daniel 
Mackenzie, Southampton ; Jack Simon Maisner, 
London } «William Francis ‘Marshall, Birmingham ; 
Thomas Alan Morley, Newcastle-upon-Tyne; F.- 
William Muirhead, R.A-F., Henlow ; George Geoffrey 
Pratt, Grimsby; C hi Don Rampala, 
Mount Lavinia, Ceylon ; Henry Roberts, BiSc. (Eng.) 
(Lond.), Whitton, Middx. ; Lieut. (E.) Edward Mar- 
shall Silver, B.Se. (St. Andrews), R.N., Montrose ; 
Richard Brash Smith, Glasgow ; Cyril Squire, Halifax ; 
John Crabb Stevenson, London; Major Robert 
Evelyn Thornton, B.A. (Cantab.), R.E.M-E., B.A.O.R.; 
Captain Jack Richard Ward, R.E.M.E., London. 
Student to Associate Member.—Rupert Griffiths, 
B.Sc. (Eng.) (Lond.), London; Arthur Shanks 
Whieldon, Belfast. 








“THE MODEL ENGINEER” ExuisiTion.—The ?2ist 
exhibition organised by ‘“‘ The Model Engineer ”’) will be 
held in the New Hall of the Royal Horticultural Society, 
London, 8.W.1, from. August 22 to 31. Particulars 
may be obtained from the exhibition manager, ‘‘ The 
Model Engineer” Exhibition Offices, 23, Great Queen- 
street, London, W.C.2. 


BRITIsH DIESEL ENGINES FOR ICELANDIC TRAWLERS.-— 
Iceland is building a number of fishing boats of between 
35 and 55 tons capacity. Last year British Oil Engines 
(Export) Limited, Duke’s-court, 32, Duke-street, London, 
S.W.1, secured an order for marine-propulsion engines 
for installation in nine of the vessels and they have now 
received an order for a further six. The engines, which 
are of 140 and.180 h.p., are manufactured by Messrs. 
Mirrlees, Bickerton and Day, Limited, Stockport. 


Royal TRAIN FoR SouTH AFRICA.——-The Metropolitan- 
Cammell Carriage and Wagon Company, Limited, Metro- 
politan-road, Saltley, Birmingham, 8, have received an 
order from the South African Railways and Harbours 
Administration for a new Royal Train to be used by 
Their Majesties, the King and Queen, and the two 
Princesses, on the occasion of their visit to South Africa 
in February, 1947. The construction of the 12 fully 
air-conditioned coaches will follow broadly that of the 
“ Blue Train ’’ built by the firm in 1938 for the boat-train 
service between Cape Town and Johannesburg. The 
interiors of the new coaches, however, will be specially 
furnished for the purpose for which they are required. 

GENERATION OF ELECTRICITY IN GREAT BRITAIN.— 
The official returns rendered to the Electricity Commis- 
sioners show that 3,237 million kilowatt-hours were 
generated by authorised electricity undertakings in Great 
Britain during the month of May, 1946, as compared with 
the revised figure of 2,812 million kilowatt-hours in the 
corresponding month of 1945, an increase of 452 million 
kilowatt-hours, or 15-1 per cent. During the first five 
months of 1946 the total kilowatt-hours generated by 


authorised undertakings was: 17,719 million kilowatt- | 
hours, compared with the revised figure of 16,593 million || 

corresponding period of 1945, | | 
representing an increase, of 1,126 million kilowatt-hours, | 


kilowatt-hours for the 
or 6-8 per cent. . The total kilowatt-hours sent, out ‘from: 
the generating stations 


of authorised undertakings during 
May, 1946, was 3,049 million, while 16,728 million kilo-. 
watt-hours were sent out during the first five months, . 
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interest | M-I.Loco.E., who succeeded to the position of Chief 
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Engineer of of the London and North Eastern 
OR a Mga is 
© on, vt .. PEPPERCORN, 0.B.E., 


Vincent-street, Glasgow. Mr. R. STEEL, B.Sc., has been 
eee ee ee. 


ous Metals Federation, 18, Bennett’s-hill, Bir- 


n and 
P rec sion ‘Tool Com- 


London, N.13. (Telephone : PALmers Green 2271). — 


Messrs. AvisTION DeveLorMents, LiarrEp,, Welwyn 
Garden City, Herts., have formed. a subsidiary company 
in the United States to be known as AViaTION DEVELOP- 

MENTS INCORPORATED. MR. Frank Lanes, formerly 
alee aiveckoe of Ketetion ihevplepmenti has. 
England to become President of the new company. |, 


Messrs. B. H. Joins uct TO) Tarr 
Edgware-road, The Hyde, London, WwW. have uired 
the building of machine tools 

Snder te mapervnin uf the managing decor, Mn 
MR. 8. PLAYER Kas béen appointed 

d Mr. G. 'C. Hisperr, the 


Joo, 


toninvs Wid “hs 4h 
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NOTES FROM THE NORTH. 


GLaseow, Wednesday. 
‘Bleel.—The demand is still rising, and steel- 
‘in the West of Scotland are inundated with 
work. It has been estimated that only about 70 per cent. 
of the demand from home users is being met from current 
production ; the export position is worse, and the figure 
is probably under 50 per cent. It is understood that 








England, particularly Lancashire 
and possibly South Wales also, Gdeiitiaiec ac cane 
is being carried out to ease the general problem of keeping 
industry moving at the highest possible general level. 
shendiantiniidiouse nas tele Gene ae but the 
stocking programme has been slowed _ somewhat, 
Apart: from this, the complaint is made 


regarded with anxiety. Inferior fuels are fairly plentiful. 
The briquetting demand is , and , 
are experiencing a spell of activity. domestic 


is believed that the replenishment of private cellars 
has made good’ progress during the past month or six 
Scottish Shipbuiiding.—The yards are fully engaged 


activity for many months. 
account of the high costs prevailing for: 
and the lengthy time for delivery of” 
reported that the Government will seek a 

of steel for shipbuilding purposes. This will entail further 
curtailment of business for other purposes. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—More labour is needed in the iron and 
steel foundries. Messrs. Edgar Allen.and Company 
Limited, Imperial Steelworks, Sheffield, will be busy 
for many months in their engineering department on a 
contract for the supply to China of ee aioe 
plants, details of which are given on age. 
for alloy steels continue to reach works if Bhs 
but in some cases exporters have been unable to comply 
with delivery dates and have had to the business. 
The of the steelworks by taxed, and 
there is still difficulty in securing extra labour. 

South Yorkshire Coal.—Supplies of coal are shorter 
owing to the holidays, and there is pz to secure 
and by gas 


and electricity undertakings. It is that it | ®° 
may become both gas and 

in Sheffield. There is to be a -Peduction of 10 per 
cent, in coking coal deliveries, mean less coke 
and less coke-oven gas for Already coke 


of house coal 
of export trade 



















NOTES FROM CLEVELAND AND 
THE SORTER COUNTIES. 
MIDDLESBROUGH, Wednesday. 


General Situation.—The continued rise in the demand 
for iron and steel is straining the sources of supply to the 


NOTICES: OF MEETINGS. 


re 


Ir is requested that , for insertion in this 
column shall reach the Editor not later than Tuesday 
ee ee rere aoe the meeting. 





limit. The aggregate tonnage output is 
heavy and might be stl further Inreased but forthe 


. Producers of several commodities have s¢ ne 
what congested order books for the third quarter of th 


dates for the commodities they require. ie SBR 
Foundry and Basic Iron.—An increase in the ‘produc: 

Son of high-phosgtinrae Die fais Se SEaaien ee ve 

large and growing 0 bh 


blast furnaces. Tho bak sethe Solero tale ame 
sumed in North Eastern works is from other producing | 
districts, and efforts are made to obtain larger 
deliveries of Midland brands: There is no basic 
the market, the whole of the output ‘being 
for the makers’ adjacent eae errs 

Hematite, Low-Phosphorus and 
Coast hematite makers, by careful 


that deal satisfactorily with actual » but 
larger deliveries, for stocking purposes, would be welcome. 
The outputs of low- and medium-phosphorus grades of 
iron are only sufficient for current needs. The make 
of refined iron is steadily taken up. 

Manufactured Iron and Steel.—Semi-finished iron is 
obtainable in quantities sufficient to meet the demand 
and there is no actual shortage of finished iron, but 
makers of nearly all classes of steel are unable to cope 
with the buyers’ heavy requirements. The large output 
of steel semies has still to be supplemented by imports, 
but adequate parcels of bars are now reaching the sheet 
mills. On the other hand; wire makers and re-rollers 
of light sections continue to experience difficulty in 
securing adequate deliveries of billets. Plate producers 
have very extensive bookings and the rail mills are very 
actively engaged, while plants manufacturing fish plates, 
chairs and other railway requisites have a great deal of 
work in hand. Increased quotas of nearly all types of 
colliery equipment are being sought. 

Scrap.—All grades of cast-iron scrap and machinery 
metal are in brisk demand and good heavy steel scrap is | 
in strong request. 

——SSS 


CEMENT PLANTS FOR CHINA.—Messrs. Edgar Allen |’ 
have just received a contract, of a value of 420,0002, 
two complete cement plants for China. Bach plant 
prises a raw-material crushing plant and grinding 
@ rotary cement kiln, a cement mill,  & packing 
and auxiliary equipment, as well as a electricity 
generating station. Each kiln is to be a“ Rema” 
anit\eca! plant, to be made by the Brill: Sinead” 
Manufacturing Company, Limited, a subsidiary of Messrs, 
Edgar Allen. Each of the two cement works will produce 
200 tons of cement a day, or approximately re 


per annum. 








~ | don. . 
|1220 pam. The Society of Motor Manufacturers and 













i 8 co, = lane Manpower in the week 











are able to keep the home users supplied with parcels | ' 


and Company, Limited, Imperial Steel Works, Sheffield, 9, | 


 teersrunson, oF Hictebineans ENGINEERS.—Saturday, 
22, én. Esso House, Milton Hill, near Abing- 
Post-War Graduates’ Rally. Friday, July 5, 













« 148, Piccadilly, W.1. luncheon 
‘followed by a series of short addresses, in celebration 
of the Institutidn’s fortieth anniversary. For further 


details, see page 533, ante. 


aj} Royal Socrery or ArtTs.—Wednesday, June 26, 
5- | 3-30 p.m., John Adam-street, Adelphi, W.C.2. 
General 


Annual 
Meeting. Report of the Council and Financial 
‘Statements for 1945. Revision of By-Law 75, relating 
— to the Council. 





a ‘NoTes FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 
Wen Coal Trage.—The output of coal from the 
Wales mines, during the week ended June 1, 
to 516,781 tons, an increase of 21,497 tons 


274 


an increase of 87 over the previous seven days’ 
figure being 107,686. A year ago the output 
28 tons, obtained by 111,074 men. Following 
7 ck caused by the holidays, outputs have now 
pr oma ' Practically the whole of the additional 

coal . fuced, Dhar found a ready outlet in the 
Inland consumers maintained a steady 


available for export ; nevertheless; 
c lately. In addition to the 
coals: which hhave been all that shippers have 
had to offer consumers for some time, there 
was some quality anthracite coals available from 
the opencast working which have recently come into 
operation. Some better quality steam coals have also 
become available through the decision to lift some of 
the Government emergency dumps. Once this source 
has been exhausted, however, the position, so far as 
steam coals are concerned, will again be confined to 
shipments of the poor coals not required by home buyers, 
unless there is a substantial and unexpected increase in 
outputs. The demand for all the large descriptions is 
‘very heavy and, with bookings sufficient to account for 
almost the whole of the potential outputs for the next 
month or so, the*tone was very firm. The sized and 
bituminous smalls were available only in oceasional 
} odd parcels, which were eagerly taken up at high values ; 
‘some low-grade dry steams were on offer. Cokes and 
Dane fuel.were buny tn He teehee aecticn. 


sy 


es Paine biicrads Crus.—A pamphlet 
issued by Messrs. Cinema-Television, Limited, Worsley 
Bridge-road, Lower Sydetham, London, S.E.26, deals 
with the photo-electric cells manufactured by them. 
These cells are all of the emission type and are manufac- 





| tured in a variety of patterns whici: differ in spectral or 


colour sensitivity, in vacuum and gas filling, and in 
overall and. cathode dimensions. Full descriptions of 
construction and performance are given. 


ALUMINIUM CasTING ALLOys.—Messrs. Alar Limited, 








Tuomas Gray MEMORIAL TRUST PRIZES.—Thé Cc 
of the Royal Sootety of Arts offer a prize of 50. ti 
the Thomas Gray sora Trot any patent 
British or Allied nationality who may bring | 
notice an invention, publication or diagram, 
the opinion of the judges, is considered to be an veneers 
ment in the science or practice of navigation, p 
or invented by himself, in the period January 1, 1 
to December 31, 1946. ‘Competitors must forward thelr | 
proofs of claim, between Ootober i. andl’ Decelssiite 307 
1946, to the secretary, novel Sidi dt 4c ae ae 
Adam-street, Adelphi, London, W.0.2. In a : 
Council offered a similar prize. Twenty-six e 





be endorsed, however, by a recognised authority or 





responsible person. No award was made in 1945. 


er| of their 


in | rel 


o", 


offer may be brought to the notice of the Council by any by the Production 
‘person not later than December 31, 1946. They must | Trade, an office of \ 


35, New Broad-street, London, E.C,2, have sent us copies 

data sheets concerning L.A.C. 112A and D.T.D. 

424 aluminium casting alloys,. and the selection of 

ry aluminium casting alloys. The data given 

-to chemical composition, mechanical properties, 
characteristics 


bility, » corrosion resisi- 


—< properties of interest to founders and 
né ‘pies of the y. be obtained on 
appl feat \lhecntlnans gh sat of Alar Limited. 


a enen aS. ome tan of the tosh. 
known as Alar Limited 


the collaboretion of a group of light-metals 







ees the war. The purpose of the 
organisation the present high standard of 
secondary nium alloys and to bring about a wider 
‘| appreciation of properties. 


oe 


PRODUCTION EFFICIENCY IN . BrewcHam.—Firms 


over from war-time work to post-war manufac- 


me | tain may be experiencing difficulties in reorganisation 


acd 


production. Assistance will be given in 
stablishing efficiency in such matters as layout, progres- 
mn of operation, internal organisation of stores and 

transport, p 


nt 


, administration, and costing 

Service of the Board of 
has been established recently at 
Waterloo House, Waterloo-street, Birmingham, 2. The 
service is available to any firm free of cost. 








JUNE! 21, 1946. 








ENGINEERING. 





“HV, 40 NOILONULSNOF) ONIMOHS “‘HRaWOG .. 











HSIAUVadS,, “p “OLA 





‘uaaNOG AAT GNV OGgd4O], ., HSIMAVAdG,, “Eg “Oly 





» = 




















‘SAOdy WOUt Nag ‘AT MAVPL ., AMAMY,, “Z ‘OT ‘MOTE WOU NUG ‘AT MUVY ,, ATAMUIG,, “[ “Oly 











(‘gs¢ 2bnd 208 ‘uoydrsovagy 404) 
“XUEATGGIN ‘SSHAVH ‘GULINIT ‘ANVAWOO NOLLVIAV AUIVA ‘SUSSaW 


“LEVaOdIV 'IVAVN LUNGOWY 





Nee eee VAST RUOCLION OF JLJAIL. 


“Ys 


oe os ae a. 

















JUNE 21, 1946. ENGINEERING. . 589 
CONTENTS. from June 22 to June 28, in Cambridge; from 
ENGINEERING. ae 2 ae i? ee PacE | July 1 to July 4in Oxford ; and, finally, in London 
ong Kong Kkyard (Illws.) + «.«.: Cu rim....-... OF liga 6 and Ji 8. rsed between the 
55 & 36. BEDFORD. STREET, STRAND, | Literature. -Vorksmuhgon Ghee Batetctid' Momo: | Qieerelon: smestings are: visite to-eeteblishmente of 
LONDON, W.C.z. antes ee hone Design pa: Donsenetit: ~, 579 | scientific interest, such as the National Physical 

Reconnaissance asion 

Laboratory, which the delegates visited on the after- 
The Welsh Industries Fair, Cardiff... sel noon of June 19, the Cavendish Laboratory at 
We desire to call the attention of our readers to | Cutting Fluids and Chipbreakers 2.0.0.0. 00.... 582 | Cambridge, and the various research laboratories 
the fact that the above is the address of our Regis- | 200 Million-Volt Betatron for Glasgow University 583 | operating under the auspices of the Department of 
seood. Othe atid inh ne. ‘cckastling, euler tdlinata Recent Types of Fairey Naval Aircraft (Illus.)..... 588) Scientific and Industrial Research. If there is a 
this Journal and any other publication bearing a | “Marfiex’ ‘Flexible Fuel Cells for Aircraft (Iilwe.) 584] complaint to be made against the scope of the 
similar title peonmers: Hashes Sx tie Bearings besyeete- > hancaeeee Aeite 4 programme, it is that there appears to be insufficient 
Telegraphic Address : British Standard Specications <0. Sa] for the individual delegate to turn 
“ ENGINEERING,” LESQUARE, LONDON. | Books Received _....... OR 10 'Soyimne 586 | *ide from the path mapped out for him, in order 
Personal 596 | to make, contact..on his own account with the 
Telephone Numbers : Notes from the North Seale __..... 587'| associated technical activities and personnel, more 
TEMPuie Ban 3663 and 3664. Notes a South Yorkshire aX. 587 | particularly in the manufacturing and educational 
sacihe Notes from Cleveland and the Northern ties... 587)| fields, on which so. much depends. when the time 
ings site bes cten cng Dien y comes to implement and apply the results of scien- 
Fhe: ewe and all other correspondence to the Notes from Se Meh Nid te tie enieangl: the, didioulties :in - the: weg) ene 
. ens obvious, of course; but if some of the delegates 





Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 


newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ....)............... £3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies ............ £3 3 0 
For all other places abroad— 
Thin paper copies... £3 3 0 
Thick paper copies 3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address, 
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Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour t, as 
well ag for insets, can be obtained on application to 
the Manager. The are 12 in. deep and 9 in. 
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The charge for advertisements classified under the 
i of “Appointments Open,” “Situations 
Wanted,” “ Tenders,” etc., is 8s. for the first four lines 
or under and 2s. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 24s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis. 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent, for twenty-six; and 
33} per cent. for fifty-two insertions. 
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than first post Wednesday, 
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advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The Proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 
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THE EMPIRE SCIENTIFIC 
CONFERENCE. 


On Monday, June 17, at the Senate House of the 
University of London, His Majesty the King opened 
the Empire Scientific Conference, organised by 
the Royal Society, of which he is Patron. His 
Majeety who was accompanied by the Queen, in 

speech to the assembled delegates, expressed 
the ae that the Conference—the first of its kind— 
would be “ the beginning of an era of closer contact 
in scientific affairs within the Empire,” because 
“nothing can take the place of personal contacts.” 
This is a truism that the delegates have already 
had some opportunity to put to the test, and which 
the full programme of and visits that has 
been arranged for them cannot fail to emphasise. 
The insularity of which the inhabitants of these 
islands are sometimes accused—rightly enough— 
is not peculiar to them; it has its counterpart 
elsewhere, as is inevitable in communities separated 
from each other by thousands of miles. of open 
water. Modern science has done much to bridge 
these gaps and to bring the more prominent members 
of the various scientific “ cells’ within the Empire 
into more intimate contact, especially during the 
war years; but the gaps remain for a very large 
proportion of the rank and file, and by no means all 
of the principals can find the time or money 
to undertake extended expeditions to other 
parts of the Empire. One of the most important 
functions of this Conference is to discuss how the 
barriers of distance and finance can be best sur- 
mounted, so as to establish between men of science 
everywhere under the British flag those personal 
contacts which are so much more valuable than the 
most interchange of publications in stimu- 
lating thought and promoting unity of purpose. 

The organising body ible for arranging the 
programme of the Conference is the Royal Society, 
as is only fitting, working in close collaboration 
with the Department of Scientific and Industrial 
rani gbarengh cba tberag Fame 9 
departments elsewhere. From June 17 to June 20, 
the, meetings are. being held in London; then, 





return to their own countries with a feeling that 
there is still a hiatus between theory and practice 
that, as conférenciers, they have not quite succeeded 


593 | in filling this may be one of the principal reasons. 


Many of the subjects to be discussed fall outside 
the normal scope of this journal—for the time being, 
at all events; it is a characteristic of modern 

in so many fields (for example, the 


The fact that 


as some of the authors of papers have indicated or 
implied very cogently, the influences which deter- 
cunt ho-tttndl eoeenaiteet siiritinnd Sith oun axidlaatiy 
interwoven, despite their diversity, that the ancient 
tag, Homo sum: humani nihil a me alienum puto, 
has acquired a new significance. Indeed, the man 
who is so bold as to ignore any human a¢tivity which 
is more than merely parochial is quite likely to find 
that he has overlooked a factor of importance to 
fields which, before the advent of the internal-com- 
bustion engine, might not have been affected at all. 

It may be placed on record, therefore, that the 
meetings in London on June 18 and 19 were con- 
cerned with ‘‘ General scientific organisation,” and 
on June 20, with *‘ Methods of improving the inter- 
change of scientists throughout the Empire.” The 
subjects to be discussed at Cambridge between 
June 22 and June 28 include)“ Natural products of 
the Empire and the chemical industries that are, or 


might be, based on them” ; “‘ Agricultural science 
in the ire,’ and ‘‘ Mineral resources of the 
Empire”’; “‘ Measures to secure greater uniformity 


in physieal standards of measurement and the use 
of units, terms and symbols,” and ‘Collection and 
interchange of scientific records and experimental 
material, including the safeguards that will have to 
be taken to minimise the risk involved in the dis- 
tribution of plants, seeds and animals”; “A 
scientific information service (for scientists) i 
though the reason for the parenthesis in the pro- 
gramme is not quite clear and might even appear a 
little invidious were it not for the concluding item 
for discussion in London on July 8; and “ The 
etiology and control of infectious and transmissible 
particularly those which are insect-borne.”’ 

At Oxford, the first of the four days’ meetings will 
consider, inter alia, two subjects of .considerable 
importance to the Empire, namely, “ Physiological 
and psychological factors affecting human life and 
work under tropical conditions and in industry,” 
and “Modern methods of mapping and exploration 
by air, including the use of radio technique in 
Ordnance Survey.” On July 3, there will be papers 
on “ The science of nutrition.” and “ Recent deve- 
lopments and applications of infra-red work in 
chemistry, and physics” ; and on July 4, “ Land 
utilisation and conservation, including forestry, soil 
erosion, irrigation, etc.” Two days later, when the 
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Conference is resumed in London, it will be to 
discuss ‘‘ Empire co-operation in the scientific field, 
with existing and projected international organisa- 
tions.” Finally, on July 8, in the lecture hall of the 
Royal Institution, there will be a meeting to con- 
sider “ The dissemination of scientific news to the 
public generally.” 

It was the original intention that the Press should 
not be admitted to hear the proceedings of the Con- 
ference, apart from the last-mentioned meeting. 
The reason for this decision, as was explained by 
Sir John Anderson when, as President of the Parlia- 
mentary and Scientific Committee, he addressed a 
gathering at which the members of that Committee 
were enabled to meet many of the delegates to the 
Conference, was the desire to preserve an atmosphere 
of comparative informality in which the delegates 
would feel free to express their views as individuals 
without being assumed, necessarily, to be expound- 
ing the policies of their respective organisations. 
Abstracts of the discussions were to be made avail- 
able daily and representative delegates—usually the 
chairman and the recorder of each morning session— 
would be at the disposal of the Press, to answer 
questions arising from the official communiqués. 
While this method is obviously better than a policy 
of complete silence, it would not have dealt ade- 
quately with the problem .of presenting to the 
technical public the aspects in which they would be 
interested ; nor would it have met the needs of that 
larger section of the public who, while not claiming 
the status of “scientists,” even in the newspaper 
sense, desire something more than the daily Press 
are likely to require or to print about topics that 

general.” 


“ 


are ‘‘ caviare to the 

Fortunately, other counsels have prevailed and, 
rather late in the day, it has been decided to admit 
the Press to all the meetings, leaving it to: the 
individual to indicate when necessary 
that their remarks are to be treated as “ off the} 
record.’ Whether the original embargo © was 
imposed at the instigation of the Royal Society, 
or the Department. of Scientific and ‘Industrial 
Research, or of some of the delegates themselves, 
we do not know; but the fact that it was imposed 
at all, and the inconvenience attending such sudden 
changes of plan, are sufficient evidence of the wisdom 
of including im the programme the question of the 
dissemination of scientific information. In some 
respects, it might be regarded as one of the most 
important items on the agenda ; now that scientific 
research, formerly dependent so largely upon private 
funds, is becoming more and more a charge upon the 
public purse of the country pursuing it, it is very 
necessary that the public should feel a personal in- 
terest in the work, if only so that they may be able 
to resist attempts to economise in the wrong 
directions. 

The conditions under which daily papers are 
produced—apart from the present difficulties of 
paper shortage—would oblige them in any case 
to pick out of any report only~a few salient facts, 
which, naturally, would be selected for their “ news 
value”; in other words, their appeal to the mind 
of a non-technical sub-editor whose business it is 
to predict the average reaction of @ million or two 
of non-technical readers. A system of “ handouts,” 
possibly supplemented by an explanatory Press 
conference, therefore covers the needs of most 
newspapers; but the treatment which suffices 
for them caters hardly at all for those journals 
which are accustomed to comment at greater length 
on the basis of conclusions formed at firsthand, 
for the information of readers who, though they 
may not be engaged in such scientific work them- 
selves or be capable of undertaking it, have sufficient 
of a scientific or technical background to appreciate 
its objectives, and the methods and conclusions 
described. This. is, indeed, only another aspect 
of the importance of personal contacts, stressed by 
the King in his opening speech to the Conference ; 
and we hope that the chenigt of poliey now antiounsed 
is a reason for hoping that, in arranging future 
Conferences of this kind, special consideration will 
be given to the needs of those Press representatives 
whose function it is to act as the eyes and ears 
of the more technically informed public who require 
something between the full text of the 
and a mere’ selection of popular “ high lights.” 





NAVIGATION ON THE 
COLUMBIA RIVER. 


Te Bonneville and Grand Coulee dams have 
been constructed on the Columbia River in the north- 
west corner of the United States as part of a scheme 
for the improvement of the more important navig- 
able rivers of the country, which was formulated 
im the River and Harbor Act of January 21, 1927. 
It is laid down that, in addition to increasing 
navigational facilities, any plans drawn up must 
also have regard to the utilisation of water power, 
the control of floods and the development of irriga- 
tion. The survey of the Columbia River was 

in 1932 and the construction of the 

two dams was authorised in 1933. Both are now 
completed and have been described in these 
columns.* The irrigation part of the Columbia 
River project is particularly concerned with an 
area of some 1,200,000 acres lying to the south of 
Grand Coulee. This is largely an uncultivated, 
treeless plain of low rainfall, and even in the more 
favoured parts of the district the cultivated area 
has tended to decrease in size ; between 1930 and 
1940, 400,000 acres went out of cultivation. Long 
pa of drought, with consequent overtaxing of 
the underground water supplies, combined with the 
felling of timber, gradually rendered dry farming an 


oceupation. 

Much of the area to be, irrigated lies 650 ft. above 
the original level of the bed of the Columbia River ; | .44 
the bulliling of ths {isend Conlee dam has created a | 
lake 151 miles long, but the high-water level of this 
is still below that of the land to be cultivated. A 
and, | balancing reservoir has accordingly been copstructed 
into; which all irrigation water is pumped. This 
has a maximum capacity of 1,150,000 acre-ft. and 
raises the sefvice head by 280 ft. A canal 10 miles 
long connects the balancing reservoir with the 
northern end of the area to be irrigated. This 
connects to two distribution canals, respectively 
150 miles and 100 miles long, which, in turn, feed 
lateral channels serving the farm lands. In connec- 
tion with the whole project, the Bureau of Reclama- 
tion, in 1939, instituted a series of investigations 
into various of the problem. 
One of these concerned the rate at me age water- 
supply services should be developed. The com- 
mittee dealing with this aspect of the matter has 
recently reported. They point out that much more 
than the construction of irrigation canals is involved 
in the development of the area ; farm building and 
electricity supply are two obvious examples. It is 
recommended, however, that construction should 
be pressed forward both to meet the growing food 
requirements on the Pacific Slope and to offer 
opportunities for employment for the large number 
of people whose occupation has ceased with the 
termination of the war. It is that 
‘relative to its population, the Pacific Northwest 
could become the No. 1 unemployment region of 
the country,” and is estimated that 250,000 persons 
in Oregon and Washington, the States most directly 
concerned, have lost their jobs in shipyards and 
aircraft factories. A tentative programme is put 
forward for the development of 50,000 acres per 
annum, but this may not be attainable. 

There is an aspect of this matter of direct British 
interest. The settlement of a large population on 
what are now almost waste lands will raise questions 
of transport both outward for farm products and 
inward for supplies. There are various railways 
contiguous to, or passing through, the area, but a 
committee appointed to examine the question of 
river transport in its relation to the planned develop- 
ment reported that, with suitable improvements on 
the Columbia River, increased use of water transport 
might save 732,000 dols. a year. The British 
interest lies in the fact that by the Oregon County 
Treaty of 1846, British subjects have the right to 
navigate the Columbia River to its mouth. The 
river rises in British Columbia and the first 465 miles 
of its length lie in Canadian territory. One of ite 
important tributaries, the Kootenay River, also 
rises in British Columbia. It was up the Columbia 
River and its Canadian tributary, the Canoe River, 
that early voyagers travelled from the Pacific coast 


* See ENGINEERING, vol. 151, page 301, et seq. (1941). 














to Hudson Bay, This British right of navigation 
has probably not been much exercised in the past, 
but at Revelstoke, on the Columbia River, there jg 
main-line railway connéction with Calgary, about 
200 miles away, and it may be that improvements 
on the lower reaches of the river may ultimately 
prove of considerable commercial interest to Canada, 

The importance of the Columbia River as a trade 
route has long been recognised, and the first funds 
for the improvement of the navigable channel were 
éxpended in 1873. Work of the same kind was 
carried out in 1876. on the Snake River, which 
joins the Columbia some 500 miles from its mouth. 
Early was concerned mainly with the 
removal of rock formations in the channel. © Various 
improvements were carried out in later years, a 
channel being dredged from Vancouver to the 
sea in 1905, this being increased to 30 ft. in 1912. 
In 1894, a boat railway was built to enable small 
vessels to pass the Dalles Rapids, 300 miles from the 
mouth. These were drowned out by the construc. 
tion of the Bonneville dam, which has backed-up 
the water for a 47-mile stretch of the river. 

At the present time there is a low-water depth 
of 45 ft. over the bar at the entrance to the river 
and a 30-ft. channel 300 ft. wide to Vancouver. 
Funds have been provided for the dredging of a 
channel 27 ft. deep up to the Bonneville dam. 
This work is not yet completed ; on December 31, 
1944, the controlling depth was 15 ft. The locks at 
pe Nye ide a depth of 24-2 ft. over the sills, 

y mentioned, a 47-mile length of the 
river above this point is clear for navigation. Some 
120 miles above Bonneville, navigation on the river 
is checked by the Celilo Falls, but small craft are 
able to pass through the Dalles-Celilo canal, which has 
four locks with a depth over the sills of 7 ft. From 
the upper end of this canal, a channel 7 ft. deep is 
being provided to the mouth of the Snake River. 
Improvements on this river to provide a navigable 
depth of 5 ft. for 230 miles are in progress. It is, 
however, in improvement of the channel of the 
Columbia River above the confluence of the Snake 
River that Canadian interest. lies. 

The whole of the western boundary of the irriga- 
tion district is formed by the Columbia River, and 
if water transport is to be developed to an important 
extent regulation of this part of the river will be 
necessary. Work of this kind would extend the 
possible range, at least of barge traffic, nearer to 
the Canadian border. The matter is one of long- 
term policy. The complete Columbia River scheme 
provided for a total of ten dams on the United 
States section of the river. Two of these have been 
built and four of the remainder are to be situated 
between the mouth of the Snake River and Grand 
Coulee. These are to be provided with locks, and 
it is considered that this stretch of the river can 
be rendered favourable to navigation. The con- 
trolling depth at low-water is considered likely to. be 
only 3} ft. over gravel shoals, but as the low-water 
stage occurs only during the winter, when the river 
is frequently blocked with ice, this 34 ft. depth 
will not. be a controlling condition from the point 
of view of navigation. The first of the remaining 
dams of the programme likely to be constructed 
appears to be that at Umatilla about 35 miles 
downstream from the mouth of the Snake River. 
This would form a pool 64 miles long on the 
Columbia River and extending 12 miles up the 
Snake River. The present traffic on the Columbia 
River consists largely of petroleum products the 
weight of which passing from Celilo Falls to the 
mouth of the Snake River in 1943 amounting to 
422,740 short tons. With the development of the 
irrigation area, not only might an outward traffic 
in farm products to the north-west ports of the 
United States develop, but it is estimated in the 
report that 100,000 short tons of general merchan- 
dise would enter the area annually. It is in con- 
nection with the catering for this and other traffic 
that the saving of 732,000 dols. ot cane An pone 
t is 


ultimately bé provided in the form of electro- 
chemical and electro-metallurgical products. Elec- 
tric power is available within a 15-mile radius of 
the Grand Coulee dam power station at 14-5 dols. 
per kilowatt-year and 17-5 dols. beyond that radius. 
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NOTES. 


Tue Brerupay Honours List. 


Tue Honours List, published on June 13 on the 
occasion of His Majesty’s birthday, contains the 
names of many engineers and technicians of distinc- 
tion. Knighthoods have been conferred upon Mr. 
George Evetts, O.B.E., M.Inst.C.E., M.I.Mech.E., 
M.1.GasE., lately gas adviser to the Ministry of Fuel 
and Power; Dr. W. T. Griffiths, F.R.1.C., F.Inst.P., 
chairman and managing director, The Mond Nickel 
Company, Limited; Mr. H. W. L. Kearns, C.B.E., 
B.A., Director-General of Production Services, 
Ministry of Supply; Mr. A, L. McColl, chairman, 
Lubricating Oil Committee, Petroleum Board; Dr. 
C. C. Paterson, O.B.E., M.Inst.C.E., M.I.E.E., 
F.R.S., director, Research Laboratories, General 
Electric Company, Limited ; Mr, A. J. G. Smout, 
J.P., Director-General of Ammunition Production, 
Ministry of Supply ; and Mr. R. W. Wharhirst, C.B., 
C.B.E., Director of Armament Supply, Admiralty, 
Among those who have been made Knights Com- 
mander of the Order of the British Empire are Sir 
Maurice E. Denny, Bt., C.B.E., D.L., M.Inst.C.E., 
M.LN.A., M.I.Mar.E., lately President of the Air 
Registration Board; Mr, A. A. Jamieson, M.C., 
chairman of Vickers Limited; Professor J. E, 
Lennard-Jones, D.Sc., F.R.S., Director-General of 
Scientific Research (Defence), Ministry of Supply ; 
the Hon. J. P. Maclay, President of Chamber 
Shipping ; Sir Percy H. Mills, President, Economic 
Sub-Commission, British Element, Control Commis- 
sion for Germany ; and Major-General E. B. Row- 
croft, C.B., C.B.E., M.I.Mech.E., M.LE.E., late 
Royal Army Service Corps. The new Commanders 
of the Order of the British include Mr, 

G. 8. Babb, Chief Mechanical and Electrical 

Engineer, Air Ministry ; Mr. C. K. Bird, B.Sc, (Eng.), 
A.M. Inst.C.E. (* Fougasse”” of Punch), for ser- 
vices to the Ministry of Transport ; Mr. R. E. Bishop, 
chief designer, de Havilland Aircraft Company, 
Limited; Mr, A. B. E. Blackburn, M.Inst.C.E., 
engineer and general manager, Sunderland and 
South Shields Water Company ; Mr. Mungo Camp- 
bell, lately director, Ship Repair Division, 

of Transport ; Professor P. I. Dee, O.B.E., M.A., 
F.R.S., lately Superintendent, Telecommunications 
Research Establishment, Ministry of Aircraft Pro- 
duction’; Mr. E. M. Fraser, lately Director-General 
of Aircraft Production, Ministry of Aircraft Produc- 
tion; Mr. T. Fraser, M.I.P.E., director, Metropoli- 
tan-Vickers Electrical Company, Limited ; Professor 
W. E. Garner, D.Sc., F.R.S., late Chief Superinten- 
dent, Armament Research Department, Ministry of 
Supply; Mr. Harold Grinsted, O.B.E., Director of 
Technical Research and Development, Ministry of 
Aircraft Production ; Mr. G. M. Gullick, for services 
as Chief Mechanisation Adviser, Ministry of Fuel and 
Power; Mr. E. E. Hoadley, M.I.E.E., chief engineer 
and manager, Borough of Maidstone Electricity 
Department ; Mr. C. E. Horton, chief scientist, 
Admiralty Signal Establishment ; Dr. W. B. Lewis, 
F.R.8., for service as Superintendent, Telecom- 
munications Research Establishment, Ministry of 
Aircraft Production; Dr. A. Parker, F.R.L.C., 
M.I.Chem.E., Director of Fuel Research, Depart- 
ment of Scientific and Industrial Research; Pro- 
fessor E. 8. Pearson, D.Sc., Professor of Statistics, 
University College, London, and associate member 
of the Ordnance Board ; Mr. R. G. Prichard, O.B.E., 
B.A., A.M. Inst.C.E., Civil Engineer (Fortifications), 
War Office; Mr. A. A. Rowse, M.A., Wh.Sc., 
M.Inst.C.E., M.I.Mech.E., M.1.A:E., M.LE.E., chair- 
man, Messrs. 8. G. Brown, Limited; Dr. H. Scho- 
field, M.B.E., B.Sc., A.R.C.Sc., ees 
M.1I.Mech.E., Principal, Loughborough College ; 
H. A. Short, MC., Secketeall senechep: conintgmn 
Southern Railway ;. Mr. J. Swanson, chief engineer 
officer, 8.8. Queen Elizabeth; Mr. E. W. Taylor, 
joint managing director, Messrs. Cooke, Troughton 
and Simms, Limited; Professor W. N. Thomas, 
D.Phil., M.Inst.C.E., M.I.Mech.E., F.R.1.B.A., Pro- 


fessor of , University of Wales; Dr. T. 
Walmsley, .E., M.LE.E., Chief Radio 
Engineer, Air ; Mr. C. R. Wheeler, lately 


Controller of Iron “and ‘Steel, Ministry of Supply’ 
and Dr. R. Whiddington, F.R.S., Cavendish Pro 
fessor of Physics, University of Leeds. 





Tue NationaL PuysicaL LABORATORY. 


During the course of the war many important 
investigations were carried out at the National 
Physical Laboratory, involving the installation and 
use of several. new items of equipment. As many 
of the investigations were connected directly or 
indirectly with the war effort, it has not been possible 
hitherto to give the public any information 
them, but this week, for the first time since 1939, 
facilities have been provided for some sections 
of the public to see an exhibition of the equipment 
of the Laboratory and to witness demonstrations 
of the work in pro . The , of which 
Sir Charles Darwin, K.B.E., F.RS., has been 
Director since December, 1938, was opened , to 
visitors on Wednesday, Thursday and Friday, 
June 19, 20 and 21, these days being allocated, 
respectively, to the General Board of the Laboratory 
and the delegates to the Empire Scientific Confer- 
ence, university staffs, and representatives of 
Service and industrial organisations. In a visit 
of a few hours’ duration it is possible to see only a 
very small proportion of the work in hand and the 
equipment available, although everything possible 
is done by the Superintendents and the tafie of 
the ten divisions which now comprise the Laboratory 
to facilitate the inspection and to provide any 
information the visitor may desire. When it is 
mentioned, however, that about 260 numbered 
items were exhibited and that some of the exhibits 


ber of | were of a highly comprehengjve character, it will 


be obvious that we can only mention two or three 
of them here, in spite of the fact that practically 
the whole number are included in the field covered by 
ENGINgERING. A notable recent addition to the 
Division, of which Dr. G. A. Hankins 
is Superintendent, is a large supersonic wind tunnel, 
the working part of which is 11 in. square in section 
and is provided with plate-glass walls so that the 
air flow can be examined. The tunnel is of the 
closed-circuit type and the air flow is produced 
by means of a 1,500-h.p. motor. It has been 
employed extensively during the war for experi- 
ments on model projectiles up to 2 in. in diameter. 
Another important addition to the equipment of 
the Division is a dead-weight primary standard 
testing machine of 50 tons capacity. One of its 
applications is the calibration of portable elastic 
proving rings which are used as secondary standards 
for calibrating commercial and other testing 
machines. An exhibit which aroused particular 
interest was a quarter-scale model of part of the 
proposed debating chamber of the new House of 
Commons ; the model is being used for in 
the ventilating arrangements. Each “‘ Mem 
it may be of interest to note, is represented by an 
electric lamp enclosed in a tinplate casing in the 
form of a truncated cone with a circular opening 
in the . Another recent. development which 
should be mentioned is the construction and use 
of tidal models for investigating water flow and 
silting problems in river estuaries. A model of 
the estuary of the rivers Tigris and Euphrates was 
being demonstrated at the time of our visit. We 
can refer only very briefly to an important addition 
to the equipment of the Aerodynamics Division, 
which is a whirling arm that has been erected in a 
new building near the north-western end of the | was 
Laboratory. The arm is about 60 ft. in diameter 
and can be rotated at about 30 rpm. It is used 
for studying rotational motion in yaw and pitch, 
and includes many details of considerable technical 
interest. 


Exaisition oF British Screntiric INSTRUMENTS 
IN STOCKHOLM. 


As mentioned in ENGINEERING, on page 227, 
ante, the first exhibition of British manufactured 
goods to be held abroad since the war took place 
in Stockholm from May 24 to June 4. It was 
promoted by the British Scientific Instrument 
Manufacturers’ Association, in co-operation with 
the Royal Swedish Academy of Engineering Sciences, 
the Swedish Association of Technical Physicists, 
and the British Council. The exhibition was housed 
in the Technical Museum, Stockholm, by courtesy of 
the Director, Mr. T. Althin. Forty-one firms of 
scientific instrument manufacturers participated, 
and a most comprehensive display of recently 





developed apparatus was shown ; this should con- 
siderably enhance the prestige of British-made goods 
in the Scandinavian countries. The opening cere- 
mony was performed by H.M. Minister, Mr. C. B. 
Jerram, C.M.G., before some 300 scientists and 
industrialists, headed by Professor Nauckoff, Presi- 
dent of the Swedish Royal Academy. An‘inaugural 
address was given by Sir Charles Darwin, F.R.5., 
Director of the National Physical Laboratory, on 
“Scientific Instruments in Britain,” in which he 
stressed the interdependence of scientists and instru- 
ment manufacturers. A series of 15 lectures was 
given during the exhibition, each occupying one 
hour. The lectures covered a wide range of subjects 
of'a scientific nature, mostly directly associated 
with the instrument industry. The lectures a 
well attended, and obviously appreciated by audi- 
ences of scientists, industrialists and students. 
Three sessions were devoted to British industrial 
films, presented by the British Council. A visit 
was paid, during one of the public sessions, by the 
Crown Prince and Princess of Sweden, who were 
recéived by Mr. F. Wakeham, Vice-President of the 
§.1.M.A., and members of the Council, the British 
Minister and the Director of the Museum. They 
spent about two hours examining the exhibits. The 
general organisation of the exhibition was in the 
hands of a Swedish Committee, under the chairman- 
ship of Professor G. Borelius, and was excellently 
carried out. The layout was such that no exhibit 
could be overlooked, the stands, which were all 
of the open type, being arranged so that they 
formed part of a circuit., The décor and arrange- 
ment was uniform throughout. Prior to the opening, 
the Director of the Museum and members of the 
Committee made a critical survey of the 
whole exhibition, required the removal of redundant 
exhibits, and made expert suggestions for improving 
the display. We have no doubt that the exhibition, 
which was attended by about 900 daily, 
will give a marked stimulus to British export trade 
in a field that, prior to the war, was largely in 
German hands. It is understood that invitations 
have already been received by the 8.1.M.A. to stage 
similar exhibitions in other European countries, 
which is an effective tribute to the i and to 
the quality and variety of the goods displayed. 
Tue Newcomen Socrery’s Summer MEETING. 
Before the war; the annual summer meeting of 
the Newcomen Society (which exists ‘‘ for the Study 
of the History of Engineering and Technology ’’) 
usually extended over three days: During the war, 
one-day meetings were the rule, but this year there 
| was a partial return to the pre-war scale, the pro- 
” | gramme covering Thursday and Friday, June 13 
and 14. The venue was west Hertfordshire, the 
former day being spent in Watford, Hemel Hemp- 
stead and the Building Research Station at Garston, 
and the second day at St. Albans, the members 
returning to Watford in the early evening for the 
annual dinner. The first visit was to the Watford 
i Works, where the party, headed by the 
President (Mr. S. B. Hamilton) were received by the 
directors, Mr. L. N. Burt, M.I-Mech.E., and Mr. 
John Paramor, M.I.Mech.E., and conducted round 
the shops, which are devoted mainly to the con- 
struction of pai . The business 
founded in 1827 by George Tidcombe, sen., 
she was associated with Bryan Donkin in the intro- 
duction to this country of the Fourdrinier type of 
machine. In the afternoon, a short visit was paid 
to the works of Messrs. Davis and Bailey, agricul- 
tural engineers, of Hemel Hempstead, where the 
prime mover for the shop tools is a compound beam 
engine, built about 35. years ago by J. and E. Hall, 
Dartford, and a somewhat unusual valve 
gear. The drive to the valves is through a bevel 
gear from the crankshaft to a cross shaft beneath 
the cylinders, the end of this shaft carrying a crank 
having, as crankpin, an equiangular heart cam 
working in a slotted crosshead to which the valve 
rods are-attached. Another machine of interest 
was a tilt hammer of American make, which was 
supplied new only about 25 years ago, thus providing 
a good example of an old idea brought fairly well 
up-to-date. The remainder of the afternoon was 
ook at the Building Research Station, by courtesy 
of the Director, where the most recent. researches 
into building materials and problems were ex- 
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pounded by Dr. Norman Davey and the staff, and 
various types of metal and metal-framed house were 
seen in course of construction or testing. On the Friday 
morning, the party visited the chronometer works of 
Messrs. Thomas Mercer, Limited, at St. Albans, call- 
ing on the way there to inspect the Moor (water) 
Mill at Colney Street. By courtesy of Mr. T. Mercer 
and his son, Mr. Gurney Mercer, they were enabled 
to see the manufacture of marine chronometers, 
repeater clocks, dial gauges, and other mechanisms 
of high precision, in their various stages, including 
(in the case of the chronometers) that of the final 
rating test at high and low temperatures. For the 
rest of the day, the members devoted themselves to 
the antiquities of the Roman town of Verulamium 
and of the subsequent St. Albans ; though even 
these were studied with some engineering bias, 
evinced by tests of the acoustics of the Roman 
theatre, and the expression of some 
doubt regarding the claim that certain columns in 
the cathedral, generally accepted as having formed 
part of King Offa’s Saxon church, which previously 
occupied the same site, had been turned in a lathe. 
The meeting closed, as previously mentioned, with 
the annual dinner, held in Watford, which was also 
the occasion of an informative address by Mr. L. N. 
Burt, mainly historical and largely reminiscent, on 
the weer of pa machinery in Eng- 
land, and especially in Watford under the agis of 
George Tidcombe and his successors. 

Export oF Screntiric INSTRUMENTS AND 

APPARATUS. 

With the object of developing the export trade in 
scientific instruments and apparatus, and surgical 
equipment, a number of British manufacturers of 
these products have formed a company, known as 
Scientific Exports (Great Britain), Limited (Sciex), 
with offices at Buckingham House, Buckingham- 
street, London, W.C.2. Speaking at an inaugural 
reception given at the Savoy Hotel on Wednesday, 
June 12, the chairman, Mr. W. E. Watson-Baker, 
said that in the past British manufacturers had been 
charged with designing and endeavouring to sell 
their products to export markets without adequate 
knowledge of the requirements of those markets, and 
it could not be denied that adequate technical service 
and advice was not always given to the user. It 
was hoped to remedy these faults through the new 
organisation. All the parent companies were firms 
of considerable standing and had extensive experi- 
ence in export markets; they had pooled their 
knowledge in the new organisation for the benefit 
of all. With this arrangement they would be able 
to offer a wide range of products to cover the require- | ;,, 
ments of science and industry. Sciex, consisting of 
@ group of companies each specialising in their own 
particular field, would be in a much stronger position 
to compete for overseas business and also to supply 
technical advice and services more efficiently than 
any one of the companies individually. Members 
of the company had already visited India, the Middle 
East and Latin America, as well as several European 
countries. In due course, other markets would be 
visited and the possibility of local manufacture 
in various countries was under consideration. Other 
speakers wishing success to the new organisation 
were Dr. H. A. Marquand, M.P.; Secretary for 
Overseas Trade, Mr. J. E. C. Bailey, President of 
the Scientific Instrument Manufacturers’ Associa- 
tion, and Lt.-Gen. F. G. Wrisberg, C.B., C.B.E., 
Controller of Supplies, Ministry of Supply. The 
founder firms are: Allen and Hanburys, Limited ; 
Baird and Tatlock (London), Limited; W. Edwards 
and Company (London), Limited; Adam Hilger, 
Limited ; Hopkin and Williams, Limited ; W. Watson 
and Sons, Limited; and E. R. Watts and Son, 
Limited. The general manager is Mr. J. P. Ford, 

and the honorary secretary, Mr. T. Bennett. 





BONDED-RUBBER EXHIBITION IN BIRMINGHAM.—We 
understand from Messrs. Rubber Bonders, Limited, of 
Flexilant Works, Dunstable, that they are arranging a 
private display of rubber-bonded products, and the pro- 
cesses and methods of testing employed in the bonding 
of rubber to metals, at the Assembly Room, Chamber of 
Commerce, New-street, Birmingham, from June 24 to 28, 
inclusive. Admission is by business card, or by tickets, 


which can be obtained on application to the address given 
above, or to the firm’s agents, Messrs. Medlicott and 





OBITUARY. 


MR. J. L. BAIRD. 


WE regret to record the death of Mr. J. L. Baird, 
which occurred at Bexhill on Friday, June 14, at 
the age of fifty-eight. John Logie Baird was born 
at Helensburgh and received his education at Larch- 
field and the Royal Technical College, Glasgow. His 
early experiments on television were made in 1924, 
in & tinal tabeewediey a Hashing, t he soon moved 
to London and his first successful, if crude, attempts 
*“to see by wireless ’’ were described in ENGINEERING 
in May, 1925. Originally, the Baird transmitter 
consisted of a rapidly revolving disc in which a 
number of apertures were arranged in a series of 
spiral traces. The picture to be televised was 
placed in front of this disc, while behind it was a 
second disc, in which a number of radial slots were 
cut, and a battery of light-sensitive cells. The 
picture was thus cut up into a number of rectangular 
elements, the effects of which, on the light-sensitive 
cells, were transmitted either by wire or radio to 
some distant source of light, (actually a neon lamp), 
the intensity of which, therefore, fluctuated accor- 

. These fluctuations were transmitted through 
a similar ¢ombination of discs and the resulting 
reproduction could then be viewed. A number of 
improvements in the system were made from time 
to time but, unfortunately, the degree of definition 
obtainable with the apparatus employed was con- 
sidered toolow. A Committee, which was appointed 
by the Postmaster-General in 1934, was pnable 
to recommend the Baird system to the exclusion 
of another, then available, so that when the Alexan- 
dra Palace station was built in 1936, both were 
installed. A detailed description of both systems 
was given in ENGINEERING, vol. 142, pages 232 and 
258 (1936). After a few months, however, it was 
decided to continue with the E.M.I. system only, 
and public transmission by Baird’s apparatus there- 
fore ceased. It should be added that a feature of 
the Baird system was that the transmission could be 
9: oes and thus preserved for future 


tial Gell Wilde Usk ‘ade! iubil eaertedl a 
with his researches and, by 1940, had developed a 
—e of coloured television. He afterwards 
ved this so that pictures in stereoscopic 
relief were obtained. In April of this year he was 
reported to have completed researches into a new 
phase of television, which would enable audiences 
in special cinemas to see events occurring miles 
away. On Victory Day the various processions 
were successfully shown privately in London on 
his receivers. Baird also invented an apparatus 
known as the “ Noctovisor” for seeing in the dark 
by infra-red rays. Since 1941, he had been con- 
sulting technical adviser to Cable and Wireless, 


MR. E. LANCASTER BURNE. 


Onty four weeks after reporting the death of Mr. 
E. R. Dolby, one of the best-known Westminster 
consultants specialising in the hot-water supply 


learned with deep regret that one of his contem- 
poraries in the same field, Mr. E. Lancaster Burne, 
died with tragic suddenness on June 12. Mr. Burne, 
who had been in indifferent health for some time, 
collapsed while on his way to attend the summer 
meeting of the Newcomen Society, of which he was 
@ past-president. He was 76 years of age, and had 
been in practice as a consultant for more than 
40 years. 

Edward Lancaster Burne showed an early aptitude | was 
for engineering although, so far as we are aware, his 
family were not associated with engi ing pursuits 
in any way. His general education was obtained at 
Eastbourne College, but his home was in Penge, 
which possibly influenced his transfer, at the age of 
14, from the College to the Crystal Palace School of 
Engineering, where he spent two years. In 18865, 
he entered the Brighton works of the London, Brigh- 
ton and South Coast Railway as a pupil of the 





Wheatley, Limited, Waterloo House, Birmingham,?2. 





and associated equipment of large buildings, we have | j 


intendent of that line; and, on completing his 
apprenticeship, remained in the drawing office at 
Brighton for a short time under Stroudley’s succes. 
sor, R. J. Billinton. His next appointment was as 
assistant engineer with the Westminster Electric 
Supply Corporation. While at Brighton, he had 
attended the e classes at the technical school, 

where he showed considerable ability on the theoreti. 

cal side, and, at the early age of 22, he started on his 
own account in Westminster as a mecharical and 
electricel engineer. This venture occupied him for 
two years, but in 1893 he took a post at Guildford 
as chief draughtsman to Messrs. Weyman and 
Hitchcock, makers of gas and oil engines, and of 
agricultural machinery. Less than a year later, he 
was placed in charge of their Guildford works, when 
the firm opened another establishment at Chelten- 
ham, and eventually, in associatior with a Mr. W. 
Dickinson, he bought it, continuing the business 
under the style of Dickinson and Burne. 

The firm of Dickinson and Burne continued at 
Guildford for five years, when Mr. Burne disposed 
of his interest. During that period, however, he 
did a great deal of development work on the design 
of windmill-driven electric generating plants and 
was a pioneer, if not the prime originator, of the 
aerofoil section for windmill sails, subsequently 
brought to a high level of efficiency by Dekker in 
Holland. He also devised an intermittent system 
of battery charging to obviate the disadvantages of 
excessive speed of the mill in high winds. On leav- 
ing Guildford in 1904, Mr. wa Sag emmy! aang 
tice as a consulting engineer at 28, Victori t, 
Westminster, and soon established a wide connection 
in the equipment of hospitals and similar institu- 
tions with heating, ventilating and lighting plant, 
water-softening appliances, etc., and the erection 
and equipment of factory buildings. He gave up 
his Westminster office during the recent war, though 
he contitued in practice, and, after the termination 
of hostilities, returned to London in association with 
the consulting firm of Messrs. Richards and Bright, 
of Bloomsbury . He had been an associate- 
member of the Institution of Civil Engineers for 
more than 50 years, and was also a member of the 
Institution of Mechanical Engineers, to which he 
had been admitted, as a graduate, in 1890. 





MR. JOHN MAUGHFLING. 
We have learned with much regret of the death 
on June 11 of Mr. John Maughfling, joint managing 
director of Messrs. John I. Thornycroft and Com- 
pany, Limited, with whom he had been associated 
for nearly 44 years. Mr. Maughfling, who was 72 
years of age, was employed by the professional 
auditors of Messrs. Thornycroft’s accounts when, in 
August, 1902, he was offered, and accepted, the post 
of secretary to the firm, who had not been long 
in the manufacture of commercial motor 
vehicles, though, of course, they were well established 
as builders of light fast naval vessels, yachts, etc. 
His exceptional business abilities were afforded 
ample scope, of which he took full advantage, in 
the development of both branches ; and the financial 
and sales policies of the firm, as well as the organisa- 
tion of the commercial side of their activities at 
home and abroad, owed much to his far-sighted 
and business acumen. He was elected to 
the board of directors in 1921 and was appointed 
joint managing director in 1943, and during his 
association with the firm had been instrumental in 
establishing branches or founding subsidiary com- 

all over the world. 
Mr. Maughfling- had been actively associated with 
the Society of Motor Manufacturers and Traders for 
nearly 40 years. Serving first on the Motor Vehicle 
Committee, he was elected to the Council in 1908, 

was honorary treasurer from 1916 to 1919, vice- 
president from 1919 to 1923, and President in 1929. 
He was also closely connected with the Association of 
British Motor Manufacturers, the British Engineers’ 
Association (of which he was a member of Council 
from 1928 to 1944, and vice-president from 1937 to 
1944), and with the Australian of British 
Manufacturers, as a member of Qe British Council. 
He was joint author, with the late Mr. E. T. 
Elbourne, of the well-known text-book on Factory 
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CONFERENCE ON 
MACHINABILITY. 
(Continued from page 570.) 


WE continue ‘below our report of the discussion 
at the afternoon session of the Conference on 
Machinability, held at the Institution of Mechanical 
Engineers, London, 8.W.1, on Friday, May 24. 
At this session, the six papers contained in Groups 
III and IV were discussed together, those in Group 
III being on the general subject of ‘* Cutting 
Conditions and their Effects,” and those in Group IV 
dealing with “ Machinability in Relation to Economy 
of Production.” 

Dr. David Clayton, dealing with cutting fluids, 
referred to Mr, W. A. Carter’s statement that tem- 
peratures should be maintained at minimum values, 
and thought that, in some instances, an increase of 
temperature was an advantage. Works laboratories 
could often help the machine shop by finding out, 
from the properties of a metal, which was the best 
temperature at which to work. Soluble oils, because 
of their soap content, were not necessarily poor 
lubricating media from the point of view of friction. 
The National Physical Laboratory had done some 
tests which showed that the clear soluble oils could 
be improved by adding mineral oil to increase the 
concentration just enough to avoid making them 
milky. Where soluble oils were deficient was in 
their extreme-pressure properties. 

The question of the access of the fluid to the 
operating point was one which Merchant had 
hinted at as needing attention. Personally, he 
thought that the question of getting the fluid to 
the point of the tool was of the greatest importance. 
It might not be worth while to strive to put cutting 
fluids on the chip if, in fact, there was no way where- 
by the fluid could reach the point. Dr. Sykes, in 
his paper in Group I, showed a gap in front of the 
tool, but Professor Arnold and Dr. Hankins showed 
no gap; again, Mr. Whitworth Taylor, describing 
Merchant’s tests, showed no gap. It was a matter 
for serious consideration whether the fluid could get 
to the point except by molecular diffusion, and it was 
difficult to see how it could do so on a big scale. 
He hoped that, to guide subsequent readers, the 
authors would deal with the point of whether 
there. was or was not a gap in front of the tool. 
It might be possible to derive some information 
from the records of craters—-whether they came from 
the point of the tool or whether they started away 
back from the point. It was not enough to say that 
the greatest was behind the point; it 
was to show that actual physical contact 
there did not occur if the fluid was to have access 
to the point. The general inference in the literature 
had been that there was a gap present, and that 
had been the basis of the explanation of the com- 
plaints, where the difficulty of the fluid getting in 
from the edges for a long distance had led to trouble 
in machining. An interesting point was the effect 
of lead in the metal. If, at high speeds, as Professor 
Arnold and Dr. Hankins said, the lubrication 
became ineffective, one solution was to put the lubri- 
cant in the metal so that it could get where it was 
wanted without difficulty. The ‘machinability 
constant referred to in Mr. Whitworth Taylor’s 
paper, the constant C, was an interesting develop- 
ment, but his own interpretation of it was that 
that was not by any means the whole story as far 
as machinability was concerned. With regard to 
the properties of the fluids, it was desirable to have 
the analysis pushed as far as possible, because at the 
moment the choice of cutting speeds was based on 
actual cutting tests, which was a cumbersome 
approach ; it was desirable as quickly as possible 
to get the laboratory tests by which the cutting 
fluids could be assessed. He did not know what 
sort of tests to apply for extreme-pressure properties ; 
the conditions of use there were entirely different, 
yet the same sort of basis was used in both cases. 
There was a reference by Attwood to the flash 
plating of drills with chromium, which apparently 
reduced the adhesion, an important development. 

Mr. W. B. Wagge said that, for 20 years, he had 
been concerned wifh the machinability of cold- 
rolled steel bars, for some eight years in connection 
with lead-bearing steels. The papers presented to 


the Conference were good, but he did not think 
that they summarised even to a small degree the 
total extent of the knowledge available on the 
peculiar problem of machinability ; moreover, there 
appeared to be much confusion over the true 
definition of ‘‘ machinability.” In his opinion, it 
should be divided into two sections, namely, the 
characteristics of metal when subjected to machining, 
and the art of machining. The art of machining was 
something which should be inherent in every 
machine shop, but it did not appear to be so; 
Captain Curry said in his paper that when there were 
complaints of difficulty in machining shell steel, al- 
most invariably it was found that the machine shop 
were wrong in the application of the tools to the job. 

His connection with machinability was 
in connection with the problem of assessing the 
characteristics of material that made it capable of 
being machined. He had himself been through 
most of the techniques described in the papers, 
and on the whole he thought that each and every 
technique, if properly interpreted—and he would 
emphasise those words—did mean a great deal. 
He believed that it was possible to assess one 
characteristic, and, by a logical application of the 
work done by many experimenters over many years, 
to deduce what would happen under varying 

ining conditions. If one did a cutting- 
speed/tool-life test and estimated a constant which 
seemed to be reasonably constant within normal 
ranges of cutting speed as usually employed in a 
machine shop, then that constant could be called 
a machinability constant for the material under 
examination. He thought that such a test covered 
the variables in the formula of Professor Arnold 
and Dr. Hankins. In measuring tool life, one took 
into account the frictional wear at the surface of 
the tool; but it took a long time to do a cutting- 
speed/tool-life test. Unfortunately, the papers 
omitted various methods of determining that 
machinability constant by tensile tests. At one 
time, it was thought that the Brinell hardness had 
a direct relationship to the cutting-speed/tool-life 
constant. It had not, for the obvious reason that, 
if a piece of steel was cold-drawn, the hardness went 
up, and the machinability did not go down in 
anything like the same proportion as the hardness 
went up. A paper by Dr. O’Neill summed up a 
good deal of the work recently carried out on the 
true interpretation of the tensile test. Dr. O’Neill 
suggested that, if a true-stress/true-strain diagram 
were prepared, such as Fig. 5 in the paper by 
Professor Arnold and Dr. Hankins, the plasticity 
ratio (as he called it) should be some function of 
machinability. Personally, he had examined a 
hundred or more determinations of machinability 
which he had on record and co: them with 
the plasticity ratio, and he found that there was a 
very general relationship; but the variation from 
strict linear relationship was too wide for this to 
be used as a measure of machinability. 

He had gone a good deal farther with the appli- 
cations of the true-stress/true-strain diagram to 
machinability constants, and obtained a formula 
which would give the machinability constant from a 
tensile test if the tensile test were applied in true- 
stress/true-strain form, provided that it was known 
that the material was free from abrasive inclusions, 
If it were possible to measure the abrasive effect 
of those inclusions and to combine that with a 
tensile test, which took eight minutes, one would 
have a rapid determination of the machinability of 
the materials. 

To measure the effect of friction, he had in mind 
that if one took a tipped tool (the tip being insulated 
from the body of the tool), made a simple turning 
test and measured the maximum temperature 
reached at the tip—which could be done quite easily 
by putting a tiny. thermometer or thermocouple in 
the tip—the total rate of heat input into the tip 
could be determined. The heat input would be a 
function of the heat transmitted to the tip of the tool 
from the hot chip and also due to friction, so that it 
would be some function of plastic deformation plus 
friction. The plastic deformation could be assessed 
by Ernst’s theory, and it should be possible to 
estimate the effect of abrasive inclusions. 

Mr. A. J. Chisholm quoted a statement by Mr. 





J. E. Attwood, that in practice a better finish was 


produced with the faceted type of diamond tool 
than with the round-nose tool; personally, he had 
come to the opposite'conclusion. It had been stated 
in an earlier paper, in 1945, that no relation had been 
obtained between the theoretical of a 
turned surface and the feed and the shape of the tool. 
They had had a certain amount of success, however 
on turning steel. When the cutting speed increased, 
the size of the built-up edge decreased and the 
roughness of the surface, due to the feed and the 
shape of the tool, approached the theoretical ideal. 
Wear, of course, influenced the result, but with the 
diamond tool it should be possible to get a better 
result. Comparing the faceted type of tool and the 
round-nosed type, he had found that, with a round- 
nosed tool one could get a better finish than with a 
faceted type of tool. When it was considered that 
@ round-nosed tool needed no setting, and it did 
not matter at what angle it was put, this experience 
seemed worth considering. Round-nosed tools were 
used for boring because, in boring, it was not possi - 
ble to set a faceted type of tool so easily. 

He was surprised that neither Mr. Carter nor Dr. 
Bowden nor Dr. Clayton had mentioned the ideas 
of Ernst and Merchant on ‘the mechanism by which 
eutting lubricants worked. Perhaps some sceptic- 
ism was felt about it, but the theory sounded quite 
reasonable. The idea was that the active sulphur 
and chlorine in the sulphuretted and chlorinated 
oils reacted with the nascent clean surfaces of the 
chip to form sulphides and chlorides, and that those 
products reduced the adhesion of the chip to the tool. 
A definite chemical reaction took place; for 
example, in turning aluminium with carbon tetra- 
chloride as a lubricant, aluminium chloride was 
obtained. The twe would not react in their normal 
state ; it was necessary to have a clean nascent 
metal surface. The fact that the effect of the 
lubricant decreased with speed, which Merchant 
had shown to be the case, showed that the lubricant 
took time to reach the chip-tool interface. As the 
speed increased, the effectiveness of the lubricant 
decreased. Dr. Clayton asked whether there was a 
gap in front of the tool. Photographs of the built- 
up edge and chip showed a decided crack preceding 
the tool, in the case of the earlier photographs, but 
that was probably because of the slow speeds used 
in the tests. More recent work by Merchant had 
shown that the built-up edge went right into the 
work-piece and the chip, and, that there was no 
gap between the built-up edge and chip and the work- 
piece ; where the chip came back on to the tool face 
there might be a slight gap. Ernst and Merchant 
suggested that the lubricant got into the chip-tool 
interface by virtue of capillary attraction through 
the difference between the apparent area of contact 
and the actual area of contact. 

Dr. -G. Schlesinger thought that. nobody knew 
how the lubricants really worked.. The previous 
speaker had referred to the effect of an addition of 
sulphur and chlorine; that was definitely true, 
because, when using a solution with 30 per cent. to 
50 per cent. of sulphur, as compared with a watery 
coolant, there was an increase of tool life of up to 
40 per cent. to 60 per cent., showing that sulphur 
was definitely favourable to tool, life. On the 

whether the tool tip actually touched the 
material, Dr. Schlesinger illustrated by diagrams 
on the blackboard his reasons for believing that it 
always did so; it was stated in one of the papers 
that there was a gap, but he believed that to be 
impossible., The literature referred to the existence 
of a vacuum at that point, and to the fluid entering 
in consequence, but as the gap was open on one side 
he thought that there was no possibility of a vacuum. 
If the were measured at that point, 
he thought it would be found to be about 300 deg. C., 
and that temperature would evaporate a watery 
fluid at once. The highest temperature he had 
found. was 700 deg. C., and as the tool was touching 
the piece and the chip at the same time, he thought 
that temperature could be accepted without question; 
therefore there could be no coolant present—it must 
be evaporated. It was known in workshop practice 
that a better effect was obtained with chlorinated or 
sulphuretted coolants, and that was all. 

It had been emphasised that the shape of the 
cutting tool must be known, and with this he 





agreed. He suggested that the Institution of 
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Mechanical, Engineers, together with the British 
Standards Institution, should, standardise all the 
cutting angles—-there were seven for a single-point 
tool—and the nose, to enable comparable machin- 
ability tests to be done all over the country, and 
perhaps all over the world. If the tools were not 
standardised, the work done would not. be com- 
parable. er, there were eight variables, 
and the B.S.I. ought to standardise the angles in 
question for the purpose of measuring machinability ; 
if that were done, the tool would be standardised. 
A ball had been standardised for the Brinell test, 
similar standards had been established in the 
of the Vickers and, Rockwell tests. It would 
be possible to compare the hardness and. the 
tensile strength with the machinability.. If the 
tensile was insufficient to determine machin- 
ability, the Brinell test could be applied to the 
materials supplied, which could be marked for 
‘machinability in accordance with the Brinell results. 
That was not true, however, of all castings or of all 
steels. He had tested stainless steels which were 
free-cutting and which had the same machinability 
as mild steel, whereas another stainless steel of the 
same analysis would not be. free-cutting. It was 
possible to obtain materials which had the same 
tensile strength and other, physical properties, but 
different degrees of machinability. His conclusion 
was that machinability had nothing to do with 
cutting speed or with tensile strength and hardness, 
though there were some relations between them ; 
it had to be tested. by machining processes. 
(To be continued.) 
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LETTER TO THE EDITOR. 


MACHINE-TOOL DISPOSAL SALES. 
To THe Eprror or ENGINEERING. 


Sm,—A correspondent whose letter appeared in 
your issue of May 31, on page 520, ante, raises 
objections to the methods followed at a recent sale 
of machine tools by the Ministry of Supply at a 
factory in Coventry, and is anxious to know why 
the sale could not have been by public auction. 
The reason is very simple : to sell by auction would 
entail the machine tools going to the highest bidder, 
a result which would run contrary to one of the 
primary considerations on which the present 
method of di of surplus Government-owned 
machine tools been based. The Department is 
particularly anxious that all sections of British 
industry should take full advantage of the oppor- 
tunity afforded by these large surpluses to discard 
obsolete plant and to replace it by more modern 
and more efficient machine tools. It is of import- 
ance, therefore, that buyers with large financial 
resources should not be in a position to secure 
advantages over smaller firms whose claims to 
re-equip their factories are at least as strong as 
those of their competitors. Sale at fixed prices 
(which sale by auction would preclude) was the 
only means by which this aim could be achieved. 

That purchasers do not accept your correspon- 
dent’s view that they are buying “ a pig in a poke” 
is evidenced by the number of imstances where 
manufacturers have made repeated purchases at 
different sales, satisfied that machines are not put 
up for disposal unless they reach a minimum 
standard of condition and serviceability. It is, 
perhaps, not inappropriate to add that the total 
value of the sales of surplus machine tools to date 
exceeds 10,000,000/. 

Those of your readers to whom purchases at site 
sales, do not appeal, may like to be reminded that 
there are permanent selling centres at Ministry of 
Supply stores at Burghfield, near Reading, and Thorp 
Arch, Boston Spa, Yorkshire, where surplus stocks 
of machine tools are available for inspection and 
purchase on any week day. 

I am, Sir, 
Your obedient Servant, 
R. B. WitLiAMs-THOMPsON, 

Chief Information Officer, 

Ministry of Supply. 
The Adelphi, 
London, W.C.2. 
June 18, 1946. 





NOTES FROM NORTH AMERICA. 


Work has been started by the United States Bureau 
of Reclamation and the Corps of Engineers, United 
States Army, on a construction programme to cost 
over 2,000 million dols. and intended to secure’ the 
complete control of the Missouri River. This will be 
the largest construetion programme undertaken in 
a single river basin. The Missouri basin covers 
an area 1,300 miles long and 700 miles wide, 
extending through ten States and embracing one- 
sixth of the land in the United States, and con- 
taining a population of 7,000,000. Inadequate rainfall 
to sustain table , and over-cultivation 
of drought-stricken lands, created the great ‘ dust 
bowl” which became a major problem in the 1930's, 
and, in a single decade, required expenditure of 1,200 
million dols. for relief in the Missouri basin. At the 
same time, the water that could have been used to 
bring prosperity and stability to millions of acres 
caused flood damage in the lower river basin avereging 
an estimated 18,500,000 dols. per annnm. To contro 
the river and its tributaries, the United States Congress, 
in 1944, approved a plan involving the construction of 
more than 100 new dams to hold back the flood water 
and allow it to be released as necessary for irrigating 
farm. lands, ucing power, and preserving stable 
navigation. reservoirs thus formed, it is stated, 
will hold more water than flows annually out of the 
mouth of a bm ae The plan includes ben 
m 150 irrigation projects, embracing thousands 
prs Me of canals and other facilities, to carry the 
water to nearly 5,000,000 acres of farm lands, formerly 
too arid to produce good crops. More than 20 power 
plants, and thousands of miles of power trans- 
mission lines, and other facilities, will be required to 
provide the low-cost energy essential to the success 
of the plan which will ensure a safe water supply, 
also, to at least 19 communities. Hundreds of mi 
of flood-control levees and dykes, and about 760 miles 
of uniform river channels for the improvement of 
navigation, will be included among the civil engineeri 
works. The direct benefits, it is estimated, will average 
over 175,000,000 dols, a year, to which irrigation will 
contribute 130,000,000 dols, power 21,803,000 dols., 
rity control 18,500,000 dols., and navigation 4,650,000 


United States steel companies are ing to s 
this the record-breaking total of 327,000,000 dols. 
for new equipment and additional facilities needed 
to meet post-war steel demands, according to the 
American [ron and Steel Institute, and this will raise 
to 2,500 million dols. the total amount of money spent 
since 1935 by American steel companies on expansion 
and improvements. Half of that total was spent 
between 1940 and 1945, as the industry’s share of the 


‘war programme; the other half represents the cost of 


improving the industry’s already extensive facilities. 
It is expected that the expenditure on new equipment 
during 1946 will exceed by 10 per cent. the peak 
reached in any year of the recent war, and will be more 
than double the amount spent in 1945. At the begin- 
ning of that year, the steel companies estimated that 
they would spend, during the year, about 200 million 
dols. of their own funds to complete the war-time 

of plant expansion. The end of the war, 
shear made it unnecessary to spend the full amount, 
the actual outlay being ale 148 million dols. Most of 
the expenditure scheduled for 1946 will be for new and 
improved rolling mills and finishing facilities ; because 
of the huge war-time extension of blast-furnace and 
steelmaking facilities, relatively little new construction 
is expected in those departments during the current 
year. Included in the estimates for 1946 are the costs 
of several continuous mills for producing cold-rolled 
sheet and strip steel. 

Eleven complete electric power plants, purchased 
in the United States by the United Nations Relief and 
Rehabilitation Administration to replace war-wrecked 
municipal and industrial power plants were delivered 
to China early in April. A second shipment was 
scheduled to reach China in mid-May, and other 
American-built plants of a total generating capacity 
of 50,000 kW are to follow soon. The individual 
Saini: inalteniees unteatie namenie enna 
U.N.R.R.A. ranges from 75 kW to 2,000 kW, according 
to Mr. James L. Sexton, the electrical engineer of the 
Administration’s service in China, who explained that 
the new plants will supplement what remains of the 
war-damaged equipment, so as to restore something 
like the pre-war capacity. The'steam-operated 2,000- 
kW plants weigh a’ 80 tons and each was shipped 
in 40 packages. They were purchased from American 
surplus stocks and will be made available through the 
Chinese National Relief and Rehabilitation Adminis- 
tration to the Ministry of Economic Affairs. The 

riority requirements of 11 cities, including Kweilin, 
fon ny and Wuchow, are being studied in con- 
nection with the distribution of the plants, together 
with the needs of the tungsten-producing area 
of South Ki and the Gangshu oil region in 
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and centres handling large numbers of displaced 
persons in Shansi and Kansu. Mr. Sexton, who recently 
completed a survey tour of the Kwangtung anq 
Kwangsi provinces, ye t many plants wer 

entirely burnt out and others, standing in wrecked 

buildings, were badly damaged by long exposure, 

The replacement of damaged and missing parts and 

extensive rewiring operations on existing equipment 

form an important part of the work of restora. 

tion. 

The construction of a pulp and paper mill on the 
north shore of Lake Superior, and a hydro-electric plant 
to supply it with power, has been announced by Mr, 
George Drew, Premier of Ontario. The new mill wil] 
be near Schreiber, a division point on the Canadian 
Pacific Railway, and will be the third to be built on 
the north coast of Lake Superior within the past few 
ara The Lake sulphite plant at Red Rock, near 
Paton was recently set to work by the Brompton 

and Paper Company and constructional work is 
ing on the new thon mill at Peninsula, 
he new paper mill and its associated town will be built 
m few Tes mare. dy eae ole ge y, @ subsidiary 
of the Kimberly Clark Corporation of Neenah, Wiscon- 
+ ie cost of 15,000,000 dollars. It is 
oped to have ill in operation by 1947. Access to 
the site will be by water, with bour accommo- 
dation; by the Canadian Pacific Railway main line; 
and by the Trans-Canada Highway, when the section 
linking the existing section of the road to the lakehead 
district is completed. Power for the paper mill will be 
—s ultimately from a water-power plant to be 
it by the Hydro Electric Power Commission of 
Ontario on the Aquasabon River, not far from the mill. 
The Aquasabon is one of the rivers through which 
water from streams that normally flow north to Hudson 
Bay has been diverted into the St. Lawrence River basin. 
The power station will develop 45,000 h.p., of which 
15,000 h.p. will be used at the mill, and will be linked up 
with the Alexander Falls station on the Nipigon River. 
The estimated cost of the transmission line is 1,500,000 
United States dollars and that of the power plant, 
8,500,000 U.S. dollars, The plant is scheduled for 
completion in 1948, Other major industrial develop. 
ments at present under construction in northern 
Ontario include a parchment plant at Espanola, costing 
10,000,000 dollars; increased paper-making facilities 
Pulp and Paper 
Company, at a cost of 10,000,000 dollars ; and similar 
extensions by the Minnesota-Ontario Paper Company at 
Fort Francis, to cost 6,000,000 dollars. 

Canada has now taken over from the United States 

the control of the Alaska Highway, the airfields on the 


Northwest route, the telephone system from Edmonton, 
British Columbia, to the Alaska border, and other 
defence works in the Northwest. Because the develop- 


ment of these projects was under the auspices of the 
Permanent Joint Board on Defence, the two Govern- 
ments asked their respective chairmen to represent 
them on the transfer to Canada of the facilities. The 
chairman of the Canadian Section is General A. G. L. 
McNaughton and the chairman of the United States 
Section is the Hon. Fiorella LaGuardia. A few days 
before the transfer was made, a committee of the House 
of Representatives of the United States Congress, after 
an intensive investigation, described the construction 
of the Alaska Highway, the Haines Lateral Road, and 
the pioneer trail, which was built as a preliminary to 
the final highway, as an outstanding war-time accom- 
plishment which reflected great credit upon the Corps 
of Engineers, the Public Roads Administration and the 
81 private construction organisations which worked 
directly under the supervision of the Government 
agencies. The committee considered that the project 
was justified by the precarious i anc naval 
situation existing in the Alaska area in 1942 and 1943. 
In the opinion of the committee the fact that Canada 
has agreed to continue maintenance of the highway 
answers any argument that the highway’s post-war 
economic and mili value is questionable, 

Estimates by the B. F. Goodrich Company, of Akron, 
Ohio, indicate that the 1946 consumption of rubber in 
the United States will total 900,000 tons, of which more 
than 70 per cent. will be synthetic. This means a con- 
tinuation of heavy ce synthetic rubber 
for motor-car tyres. The revolutionary nature of the 
war-time changeover to synthetic rubber is strikingly 
illustrated by the fact that in 1940, of the American 
consumption of 650,000 tons of rubber—a record 
—only 2,000 tons was synthetic ; whereas, in 1945, a 
new record consumption of 800,000 tons was reached, 
of which 87 per cent. was American synthetic rubber. 
When all the cargoes en route to the United States at 
the date of Pearl Harbour had reached American ports, 
the stocks of natural rubber in the United tes 
totalled 634,000 tons. When, in June, 1940, the Good- 
rich Company announced that they had started the 
first commercial uction -purpose syn- 
thetic rubber in the United , the national stocks 
were only 150,000 tons. They had declined to 100,000 
tons at the time of the Japanese surrender. 
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LABOUR NOTES. 


A wipe field was covered by the programme of the 
Labour ra Conference, which was held at Bourne- 
mouth from June 10 to 14. The long agenda originall 
contained over four hundred resolutions, together wit 
one hundred and forty amendments, many of them of 
industrial, rather than political, interest, but it had been 
reduced by the conference standing-orders committee 
to quite modest proportions without, however, restrict- 
ing the variety of the subjects discussed. The con- 
ference opened quietly, in the traditional manner, with 
Mr. Harold Laski delivering the chairman’s address. 
Replying, on the first day, to a resolution criticising 
the National Insurance Bill, Mr, James Griffiths, 
Minister of National Insurance, ii sim * the hope 
that, when the national insurance scheme is reviewed, 
probably in five years’ time, a method t be found 
of equating more fairly contributions with ability to pay. 





On Tuesday, the Prime Minister gave a ively account 
of the Government’s achievements during ite first ten 
months of office. He said that the Government were 
planning ahead, not for one session only, and defended 
the nationalisation e as an essential part 
of the country’s me oe ee eli for full emy t 
and social security. Mr. Emanuel Shin the 
Minister of Fuel Power, also dealt with nationalisa- 
tion, particularly with respect to the coal-mini 
industry. He considered that the Government 
be judged by the measure of success which attended its 
natienalieeian of that industry and emphasised the 
need for careful ing and research as an essential 
prelimi to all schemes of nationalisation. Problems 
involving human relationships had to be overcome, as 
well as technical, commercial and administrative 
difficulties of considerable magnitude. Mr. Shinwell 
considered that the nationalisation of the — 
industry must be accompanied by compensation an 
that the result would be a financial success whatever 
the terms of compensation might be. He mentioned 

lans for nationalising other basic industries, particu- 
larly the electrical in row for which a Bill was being 
pared which would include municipal undertakings. 

Tt should be the aim to provide every lad who entered 
a nati industry with the opportunity to gain 
a ——_- certificate, or otherwise to develop his 
technical or administrative ability. Mr. Will Lawther, 
President of the National Union of Mineworkers, 
demanded the early implementation of the “‘ Miners’ 
Charter,” which had been advocated a few months ago. 





Wednesday's session was devoted mainly to foreign 
policy, but was noteworthy for the rejection, by a 
substantial majority, of the Communist, Party's 
application for affiliation, and for an amendment to 
the constitution oo any future application. 
On Thursday, Mr. Herbert Morrison, the ident 
of the Council, dealt with the Government’s economic 

licy, saying that the change-over from war to peace 
ee ae smoothly and with great . This 
economic activity had proceeded without the output 
of some 1,250,000 persons, 750,000 of whom were on 
demobilisation leave. He contrasted the three million 
working days lost through industrial disputes during 
the nine months from July, 1945, to March, 1946, with 
the loss of twenty-seven million during the twelve 
months of 1920. Much attention was being given to 
the development of economic-planning i 
The Government’s resources included the economic 
section of the Cabinet secretariat and the Central 
Statistical Office, together with representatives of all 
the Government departments concerned. Mr. Morrison 
said that no fresh supplies of man-power could be 
looked for in 1947 hag that bigger production would 
depend on the increased efficiency and co-operation 
of management and labour, and he hoped for consid- 
erable progress in the wiping out of pockets of unem- 
ployment, 


Our export trade during 1946, Mr. Morrison continued, 
had risen remarkably and encouraged the hope that 
we should shortly be able to purchase better Ly 9 
in larger quantities, from abroad. 1947 might 
as severe a year of famine as 1946, and lack of fuel 
might be even more of a handicap as industry was 
reconverted, but if we had peace in industry and 
increased output, we could expect an increased return 
for our efforts. The conference discussed housing, 
atomic energy and financial subjects on the last day. 
Mr. Hugh ‘Dalton, the Chancellor of the Exchequer, 
dealing with the last-mentioned subjects, referred to 
the transfer of some classes of expenditure from the 
local authorities to the Government. He proposed to 
recover some of the expenditure so Pel ak by a 
re-arrangement of the block grant, on which they were 
now engaged, and which they hoped to employ in the 
future, in an increasing degree, as a rate equaliser, 
whereby the poorer local authorities would get a 
grants at the expense of the richer ones, Mr, Philip 





Noel-Baker, Minister! of ‘State, was elected the new 
chairman of the Labour Party. 





The agenda of the annual conference of the General 
Federation of Trade Unions, which mts three 
hundred thousand workpeople, will include a resolution, 
to be moved by the Amalgamated Textile Warehouse- 
men, expressing disa al of those who enjoy 
improved labour conditions and trade-union rates of 
wages, as the result of trade-union effort, but remain 
outside any union. It calls wu trade unionists to 
educate their fellows and eliminate non-unionism. 
A resolution to be moved by the National Ama’ 
Furnishing Trades Association recognises that the 
ordered distribution of industry can be accepted as 
supplementary to housing plans, but points out that 
a number of trades and occupations have been confined, 
for traditional or practi , to limited geo- 
graphical areas. Wages and conditions ts 
in these areas may be jeopardised if new are 
opened, with Government encouragement, for the same 
cla s of work, in what are known as development areas, 
unless the a iate trade organisations are con- 
sulted and the sponsors of the new plants informed of 
the wages and conditions required to be observed. 


Another resolution to be brought before the Federa- 
tian's 2am Saves Zone pierre Need. 6% feee- 
on June 25, is ope, sponsored by the 
National Amalgamated ishing Trades Association, 


asking for the complete overhaul :f factory legislation | and 


“ to bring its provisions into line with modern industrial 
requirements for efficiency and health.” This Union 
also calls for the immediate enforcement of the 1937 
Factory Act and a substantial increase in the number 
of factory inspectors. The Wall Paper Workers’ 
Union would like the Minister of Labour and Nati 
Service to have the safety and welfare regulations, 
main are compulsorily monet in factories and 
workshops on posters, prin in pamphlet form for 
compulsory distribution to all Me non og 
Organisations of employers and workpeople con- 
nected with the railway, leather production and glass 
industries have been notified by the Ministry of Labour 


and National Service that these industries will be 
withdrawn from the scope of the Essential Work 


Orders about the beginning of 

will be issued to the individual undertakings 
de-scheduled, giving at least one month’s warning. 
Further, two sections of the chemical industry have 
been informed that firms engaged in the manufacture 
of heavy chemicals are to be de-scheduled, with the 
rest of the chemical industry, on or about June 29. 





The recent rejection, by the unions concerned, of the 
employers’ offer to advance the wages of women 
employed in ineering by 4s, 6d. a week, was duly 
notified to the Ministry of Labour and National Service 
as the existence of a dispute, with the result that a 
conference of all interested parties was held at the 
Ministry early in June. This was attended by repre- 
sentatives of the Engineering and Allied Employers 
National Federation, the ated Engineering 
Union, the Transport and Pree ¢aecock Union, the 
Electrical Trades Union and the Union of General and 
Municipal Workers. It was agreed that the parties to 


*|the dispute should refer the matter jointly to the 


onaaee poieoreetame Tribunal, the basis of the reference 
being that, without recognising a precedent and havi 
regard to the special Cvdisledons of the peas 4 
increase be given dating from the beginning of the 
pay week fo Monday, May 6, the amount to be 
determined by the tribunal and, further, that a joint 
committee should be set up as part of a long-term policy 
to investigate the wage structure relating to women in 
the engineering industry. 





The employers had offered an increase of 4s. 6d. a 
week to women of 21 and over, together with propor- 
tionate increases to juniors, and the issue now referred 
to the tribunal a tobe whether this amount 
should be accepted or whether the increase should be 

than 4s. 6d. The unions had asked originally 
‘or the payment to adult women of a wage equal to the 
adult male labourer’s rate, together with the national 
bonus, and women able to operate certain types of 
machines to receive a further 1d. an hour. 


The minimum wage rates in the iron, steel and non- 
ferrous metal scrap industry will be increased by 8s. a 
week for men of 21 and over, with proportionate 
increases for women, youths and boys, as from the 
normal pay-day in the week commencing July 1. It 
is understood that employers are favourable to reaching 
an a t regarding a guaranteed thirty-four hour 
week, and that a scheme is being drafted to give effect 
to this. 





mated | the other 





STANDARDISATION OF TOOLS 
FOR MACHINABILITY TESTS.* 
By Lieut. (Exxct.) C. H. Boors, R.N. (ret.). 

In engineering workshops the appearance of 
materials meotetadeie a knowledge of the éporial 
conditions favourable to carrying out the various 
machining operations and ing the tools and plant 
to provide t conditions. is usually 
obtained from a series of tests or trials which continue 
until satisfactory results are attained. Experience 
has shown that results from a test, such as turning, 

ih i i requirements for 


are necessary 
As far as the tools are concerned, information 
obtained should indicate the tool material, the cutting 
angles, the surface finish of the cutting edges, necessity 
for chipbreakers, or special swarf removal, the speed of 
cutting and the area of the chip, the coolant to be used, 
and finally the life of the tool when cutting under these 
conditions. 
In normal production cutting, tool life is necessarily 
so machinability tests are speeded up to decrease 
tool life, the value of which is used as a measure of 
relative machinability. Alternatively, the forces ap- 
plied to the tool are and machinability 
assessed from these values. A third method is to load 
the cutting tool against the material with a known 
pressure and measure the rate of tool advance. Tests 
giving a values for several tools are employed, 
tests have to be repeated, so it is essen- 
ee ee Rent, teslyapaere age See 
resharpened tools should be y similar. The tools 
employed should obviously be standard tools obtained 
from a reputable.tool maker so that the advantages of 
similarity of standard ~ can be = as 
regards quality of stee treatment, physical 
dimensions, etc. The types of tools normally employed 
are for turning, drilling, tapping, and sawing operations. 
The single-point turning tools.can be considered as 
external tools which have only to remove material and 
produce a certain chip flow; and, perhaps, to be 
a are internal tools having multiple teeth 
which have to remove material, cut to a given size, 
and to get rid of the swarf before it interferes with the 
cutting operation. The sawing tools canbe classed with 
the internal tools as far as cutting material, number of 
and di i concerned. 


material, (b) heat treatment, (c) hardness, (d) cutting 
angles, (e) cutting edge load, (f i 
direction of grindi rela’ 


by using a diamond indenter. An im ion with a 
heavy load should be made to test the 
mass of the tool, followed by an impression with a 
light load to test the skin hardness. Suitable loads 


values of 780 to 850 diamond hardness number, depend- 
ing on the type of tool, should be obtained. Where 
similarity of hardness is required the difference should 
not exceed 30 diamond hardness points. Cutting 
angles of single-point lathe tools can generally be estab- 
lished by use of a protractor or angle gauge. The base 
of the tools should be ground and go lie flat on a surface 
plate from which the angles may be measured. A 
precision straight edge should be employed to ensure 
that the correct angles extend right to the cutting edge. 
If chip flow is controlled, the effective rake angle and 
the 4 aE angles require checking. Similarly, if 
the tool is equipped with a chip-breaker, the dimensions 
and form need examination. The surface finish of the 
areas adjacent to the cutting edge should be established 
and any grinding tracks should be at right-angles to 
the cutting edge where possible. For tools with 
multiple teeth, the same cutting edge requirements 
obtain, but with additional requirements in of 
equal tooth loading, swarf disposal, and 
dimensions. In the case of a twist drill, the drill point 
is checked for: depth, shape, and position of flutes ; 
thickness of core; width of webs; angular displace- 
ment of ogm | edges (at 180 deg.) ; equality of cutting 
edge angles, 59 deg. if 118 deg. point ; equal height of 
cutting sabe! tenn — equality of relief behind 
cutti ; ix of flutes at “ew edges (since 
this affects the rake angles); diameter of extremities of 
cutting edges; back taper on drill diameter; surface 
finish on flutes. 





* Paper contributed to Group II (Testing Methods), 
of a Conference on Machinability, held at the Institution 
of Mechanical Engineers, London, on Friday, May 24, 
1946. Abridged. 
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In the = of taps, still further 
exercised in o! pangs | efficien 

ne wa adit ition to pos - 
ously menti t lowing require attention : 
length of taper lead to control number of cutting ; 
of teeth to ensure 


land spacings and 
all teeth cutting and 
p8 Riera a= soap 
obvi Y commence at the cutting edge, but grinding 
i ies tly i with this); the front 


height 


i It is 
probable that the divergent conditions which have to 
be met in the above-mentioned ing operations are 
the reason why it is impossible to assess the machin- 
ability of a material for all Operations from the 
results obtained from a ity test employing 
only one type of cutting tool. , 





Wak Work OF THE SKEFKO BALL BEARING CoMPaNyY. 
—A brochure, entitled “A Factory. Went to War,” 
the employees of the Skefko 
Ball Bearing Company, Limited, Luton, a souvenir of 
their service to the country during the war, has recently 
been issued. The book contains descri, 
numerous applications of ball and roller bearings in many 
types of weapons and munitions of war.. The activities 
of the various works departments, and defence organi- 
social and recreative clubs and institutions, are 
also dealt with. The brochure is particularly well 
illustrated and is attractively produced. 


Heavy-Duty ELEcrric TRUCK.—Messrs. Crompton 
Parkinson, Limited, Electra House, Victoria-embank- 
ment, London, W.C.2, have extended their range of 
“ Electricar” trucks by a two-ton heavy-duty type 
which has been developed for use in steelworks, foundries 
and docks and possesses the special feature of providing 
ar ed protection to the driver against 
loads or collisions. Its overall length and width are 
9 ft. Zin, and 3 ft. 9 in., respectively, the wheelbase being 
4 ft. 112 in. The platform length is 7 tt. 6 im. and the 
platform width 3 ft. 9 in. The range is about 14 miles 
Der charge. 





TOOL MATERIALS.* 
By J. E. Arrwoop. 

governing the selection of material for 
but uming the existence of reason- 


THE factors 
tools are 


machined ; quantities of 
(¢) rate of p ti 


peeds and ; 
and lubricants available. Factors (b) and (c) axe inter- 
related, as obviously an ex ive form tool would not 
be supplied for the man of one article. But 
juming @ continuity of production justifying the 
t possible tool to produce the maximum number 
of components in the shortest 


ol 





, | &xcellent, particularly for 
, withstand 


| Shows its value in wi 


ult or expensive to grind after hardening, 
tisfactorily without grinding 
is nevertheless recommended when 
steel has not been in this application, but 
i for the production of small quantities of medium- 
ile steels, its use is likely to be false eco ‘ 
High-speed steel will give much longer tool life in 
terms of components machined, even when tapping 


screw threads. 

For the machining of high-tensile steels in the 
region of 70 tons to 80 tons per square inch tensile 
strength, the use is recommended of tungsten-cobalt 
high-speed tool steel with an analysis approximating 
to the following: carbon, 0-85 per cent.; tungsten, 

3 cobalt, 5 per cent. ; chromium, 4-5 per 


. figures of 65 to 66 C. can 
readily be obtained, and con to. a fairly gre 
belief, the tools are not unduly brittle and will we with- 
stand heavy machining cuts. Heat.treatment must be 
carefully controlled, and grinding after ing i 
essential to remove the 
when 
be made, however, in 
and operations such as 
where the tool is subject to 
“ straight ” 18 


unnecessary, On and boring operations, 
carbide has partly replaced the diamond tool, and is 

* Paper contributed to Group III (Cutting Conditions 
and their Effects), of @ Conference on : 
held at the Institution of Mechanical Engineers, London, 
on Friday, May 24, 1946. Abridged. 





. | the tool are not 


‘to “weld” into the flutes. 


capable of proeeay surface finishes of the orde 
6 micro-inches to 10 micro-inches under satisfactory 
conditions. 


critical providing these conditions are 
4 i as fine as 3 micro-inches ay 
obtainable by careful setting with the “ faceted» 
type of tool. True-radius tools are obtainable and are 
naturally much more easily bay iar but rarely give 
quite such a high degree of finish. Obviously, the 
greatest care must be taken in handling these tools, as 
i ily chips. Initial and repolishing 

mium ti ten type are also 

heavy initial cuts from steel 
abrasion to a marked degree 
arduous and difficult condi. 
\ vale Saas Arig used for finish. 
tapping com ti rs) imit threads in 
magnesium alloy. The necessity of a large form relief 
and acute front rake to tap successfully in this material 
ion. Carbide. 
of course, the production engincer’s 

ction runs are in 


tools are, 


i 


plated with chomium. The low coeffi- 
on assists the chips to flow along the 
ffates and obviates the ann tendency of the chips 
t high Liane ta e sub-zero bra 
0 -speed steel tools is in t early stages of develop. 
ment and the variable results pe lowe are per- 
haps therefore to be expected. It is carried out by 
the immersion of the heat-treated tool in liquid oxygen 
with the object of completing the transformation of 
any residual austenite into martensite. Experience 
so far indicates that immersion in the liquid oxygen 
should take place as quickly as possible after the 
formation of the austenite, which otherwise rapidly 
stabilises and is then difficult to transform, The trend 
of development now is to immerse the tool in liquid 
0: immediately after og Moe 
pd eg and again mer acer : 
The tool materials introd during the war and 
known as Substitute 66 and 46 High-Speed Steels, are 
very similar to the standard American specifications 
for tool steel. Although apparently quite satisfactory 
in America for a number of years, considerable difficulty 
has been encountered in their use in this country. 
The tungsten content usual in ish 
steels is reduced to about 6 per cent. and re: by 
he steel has been found 


purpose of conserving -speed steel, the 
general introduction of butt wales ote a useful 
Generally speaking, it proves satisfactory 
turning tools except under extremely arduous 
conditions, but for other types of tools, particularly 
where torsion is combined wit bending 
due to fracture adjacent to the weld 
In concluding this 
to the new heat- 
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MACHINABILITY TESTING APPARATUS AND TESTS. 
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Fig. 1. 











APPARATUS FOR MEASUREMENT OF Dritt Loap iN LATHE. 








Fie. 4. Tournrc-Test Apparatus on LATHE. 


MACHINABILITY TESTING 
APPARATUS AND TESTS.* 
By Carraus D. G. W. Curry, R.N. 


Durine the early years of the war, complaints of 
difficulty in machining shell steels to Ministry of 
Supply Specification 8.T.A.6B were constantly received; 
in particular regarding material to Specification 8.8. / 
132 (lead bearing) or 8.S./E32 (high sulphur). Metal- 
lurgical examination of the material produced no 
definite reason for such complaints except in a few 
cases where bars containing rokes, etc., had not been 
eliminated during preliminary inspection and in one 
or two cases where the material contained an abnormal 
quantity of silicate inclusions. Difficulties in investi- 
gating this problem, due to the material having been 
expended. by the time reports and complaints were 
received, were of frequent occurrence. It was therefore 
considered that an immediate endeavour should be 
made to produce some form of apparatus which would 
give actual figures under practical machining condi- 
tions—thus enabling comparisons between materials 
reported satisfactory or otherwise to be made—and 
be capable of carrying out these tests on reasonabl: 
small samples. This resulted in the apparatus whic 
will now be described. 

As initially the bulk of the complaints were relative 
to the boring and reamering tools used in automatics 





* Paper contributed to Group Il (Testing Methods), 
of a Conference on Machinability, held at the Institution 
of Mechanical Engineers, London, on Friday, May 24, 
1946. Abridged. The full title of the paper was “‘ Notes 
on Machinability Testing Apparatus and Tests Carried 
out at the Naval Ordnance Inspection Department, 
Sheffield, including a Development of the Drill Test.” 











Fie. 5. Gaver ASSEMBLY. 


for the production of 20 mm. shell and similar types 
of stores, an apparatus which would measure the loading 
on the drills used for this purpose was designed and 
produced in the first instance to drill up to 4 in. 
diameter inclusive, which is the approximate bore of 
a 20-mm. shell. This apparatus consists essentially 
of a body carrying a rotating member provided with 
a suitable socket for a drill. is member is in contact 
with two hydraulic pressure gauges, one to register 
the torque on the drill and the other the back pressure. 
Every care was taken to eliminate friction as far as 
practicable and ball bearings to support the member 
were fitted. In this case it was adapted to suit the 
capstan head of a Herbert No. 4 Senior capstan lathe, 
as this particular machine has speeds and feeds which 
can be adjusted to be reasonably comparable with 
those provided on automatics for the manufacture of 
20-mm. shell. The general arrangement is shown in 
Figs. 1 and 2, and it can be seen that by adaptation of 
the spigot it can be made to suit most types of suitable 
stan lathes. 

A series of drills manufactured from “4/6” high- 
speed steel bars of one cast were obtained and, ae 
preliminary adjustments, it was found that results 
could be accurately repeated when using the appa- 
ratus; also that a reasonable comparison between 
different tools and different materials could be made. 
The lathe used is fitted with a tachometer and watt- 
meter, but, unfortunately due to slight variation in 
the power factor and the coarse scale of the wattmeter, 
it has not been possible to use this as an accurate 
measure of power consumed, and, in addition, the 
power absorbed includes additional friction when load 
is applied. The loads registered by the pressure gauges 
on the apparatus are, however, entirely free and 
independent of machine friction. 

















Fig. 3. Sxgcrions Or TRACER IGNITERS. 


Table I, on page 598, gives abstracts from the tests 
made to date. In many ways the results appear dis- 
appointing, in that the samples of material which were 
complained of as causing short tool life (provided the 
material was metallurgically correct and the steel 
reasonably clean), showed figures’ comparable with 
material that was known to be sati ry, thus 
reaper Sa the complaint was more likely to be 
due to tool or machining condition than to the 
material. : 

As an illustration of the type of trouble complained 
of, photographs of some sections of tracer igniters 
made from steel to the shell steel specifications already 
quoted are shown in Fig. 3, and whereas batch a was 
rejected because the scoring showed heavily at the 
—_ mouth, batch b was considered to be satisfactory 

though the lower part of the bore was scored. 
Machinability tests with the standard }-in. diameter 
drill used in connection with the tests previously 
referred to failed to show that there was any serious 
difference in material. Chemical analysis of the actual 
igniters themselves, showed that those in batch a 
were a lead alloy of the following composition :— 
Carbon, 0-26 per cent.; manganese, 1-4 per cent. ; 
sulphur, 0-02 per cent. ; lead, 0-13 per cent. ; nickel, 
0-05 per cent.; whereas those in batch b had come 
from three different casts of high-sulphur steel, the 
carbon varying from 0-29 to 0-26, manganese from 
1-33 to 1-14, sulphur from 0-137 to 0-13, lead from 
0-02, and nickel from 0-33 to 0-17, although they were 
stated as all being produced from the same bar. 
Requests for information as to the tools used and the 
machining conditions were made and samples of the 
tools and the information asked for were received. 

Both the drill and reamer (the latter was in fact a 
drill) were not considered as being correctly ground and 
prepared for the work. They were tested and the drill 
showed a slightly lower loading when used with satis- 
factory material (less than 2 in.-lb.). It is considered 
that the trouble might be also partly due to the low 
speed (400 r.p.m. approximately) with a feed of 0-007 in. 
per revolution, stock removal 0-43 cub. in, per minute, 
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approximately. It is understood that the drills were 
used as received from the manufacturer. In addition, 
the sample drill and reamer examined showed incorrect 
point thinning, and the cutting edges of the flutes of 
the ing drill were pF This shows the 
necessity of manufacturers taking every care in the 
preparation of the tools they use. 

Table II gives the average results of at least three 
tests, using different drills from the stock of drills 
previously referred to, carried out on steel to S.S./D32 


TABLE I.—PARTICULARS OF VARIOUS STEELS TESTED FOR 


ENGINEERING. 


unequal angles of the two flutes at the point. A similar 
apparatus has been designed for tests and is 
arranged for attaching to the traverse slide of the 
capstan lathe or the traverse slide of a centre lathe and 
is capable of four movements: (1) axial 
thrust ; (2) downward pressure; (3) tangential pres- 
sure; (4) side pressure due to traverse. It is not 
proposed to describe this in detail,as sufficient trials 
have not been carried out ; but from preliminary results 
there is every indication that sati ry and useful 
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has there been time even to correlate the results 
obtained into a comprehensive form with a view to 
seeing if such results would indicate a line which 
might possibly enable # machinability factor for the 
material tested to be given. In this connection, much 
work has been done by British, United States, anq 
Continental engineers and scientists, but, when the 
requirements for the work described in this Paper 
arose, it did not appear that a suitable and simple 
apparatus for use as a comparator (and which did not 
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* Test readings obtained using } in. drill at 660 r.p.m. ; feed, 0-00714 in. per revolution ; stock removed, 0-9235 cub. in. per minute. 


(lead bearing) and 8.8. /E32 (high sulphur) taken over 
a considerable These tests were used as check 
tests again: material. Within the of these 
tests leaded steel shows a slight reduction of back 
pressure and a slight increase in as Opposed to 
the high sulphur. The analysis of these steels is as 
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It. is suggested these variations indicate that it is 
desirable to modify the tool form to suit different 
materials wherever possible. Tests with chromium- 
plated drills were carried out but.showed little difference 
in loading as compared with the standard drills, though 








TABLE IiI—COMPARISON BETWEEN “STANDAR 


Standard Drill : 


TABLE I1.—MacuwinaBiuiry Tests—AVERAGE RESULTS FROM FREE-CUTTING SHELL STEELS. 
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” AND “ PARKINSON ”’: DRILLS. 
+ in. diameter; 118 deg. included angle; 11 deg. clearance; 0-04 in. point thickness. 


Parkinson drill: } in. diameter; 160 deg. included angle; 7 deg. and 15 deg. clearance : & in. slot at point; 45 deg. chamfer. 
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Machinability Drilling Test. 
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chromium-plated drills may possibly have a longer 
life under certain conditions. 

Trials with drills adjusted to the Parkinson design 
have been made and Table III gives the results obtained. 
The back pressure is much lower than that given by 
the standard drills. In this test it was found during 
preliminary trials that due to the drill being incorrectly 
ground abnormally high figures occurred, accompani 
by. oscillation of the gauges due to vibration which 
was not otherwise noticeable to the operator of the 
machine. The cause of this was found to be slightly 





panied | Apparatus for checking the lathe tool apparatus 


information will be obtained. Figs. 4 and 5, on page 
597, illustrate this apparatus, The torque gauge for 
drill apparatus is iodi tested. ie back- 
pressure gauge can be tested by placing the apparatus 
in a suitable press under definite dead load. Gauges to 
ensure uniformity of the drill point have been designed 
and made and are used before any test is carried out. 


pressure gauges is now being designed. 
The author regrets that due to lack of time it has 


require a special laboratory set-up) was available. 
Of the many papers on this subject the work done by 
Boston and Boston and Oxford, and others, is 
possibly the most relevant, and the drill test is dealt 
with on somewhat similar lines to that described in this 
paper, except that laboratory machines, fitted with 
suitable recording instruments were utilised. 





AUTOMOBILE EXHIBITION, PaRis,—An International 
Automobile Exhibition will be held in the Grand Palais. 





not been possible to carry out sufficient tests; nor 


Champs Elysées, Paris, from August 3 to October 13. 
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MACHINABILITY TESTING 
METHODS USING PENDULUM 
MACHINES. * 


By A. 8. Kennerorp, M.Sc. 


Many varieties of testing method have been proposed 
for the assessment of machinability, most of which 
methods involve a considerable consumption of time 
and material. Indirect tests involving measurement 
of temperature of the tool point and surface condition 
are also used, but in order to render it possible to 
obtain quick comparative assessments of machinability 
use has been le of machines of the julum type. 
One of the earliest of these was devised by J. Airey and 
C. J. Oxford. It gives a direct measure of the energy 
consumption per unit volume of metal removed by a 
standard single-tooth milling cutter. 

Oxford-Airey Pendulum Machine.—This machine, 
as used in the Research Department, Woolwich, since 
1936, consists of a weighted pendulum the shaft of 
which carries, on one side, a pointer moving over a scale 
graduated in and on the other a cutting‘ tool. 
The shape and dimensions of the too] may be as shown 
in Fig. 1, while the general appearance of the machine 
is shown by the outline diagram, Fig. 2. The jum 
assembly can be moved both vertically and horizon- 
tally with + to the base plate, on which the test 
specimen is ly clamped in order to give varying 
depths and feeds of cut. The height to which the 
pendulum rises when allowed to fall freely from the 
position of maximum potential energy is taken as the 
zero, and the height to which it rises after cutting the 
test piece gives a measure of the energy absorbed in 
cutting. This is proportional to 1 — cos a, 
where « is the angle to which the pendulum swings after 
making a cut, and from this angle and the weight of 
the pendulum a numerical value for the work done can 
be calculated. 

Referring to Fig. 2, in carrying out a test, the speci- 
men @ is firmly bolted to the baseplate of the ine, 
and the cutting tool c lowered until it is just clearing 
the test piece, when it is clamped and the scales a, 


* Paper contributed to Group II (Testing Methods), 
of a Conference on Machinability, held at the Institution 
of Mechanical Engineers, London, on Friday, May 24, 
1946. Abridged. 
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MACHINABILITY TESTING METHODS WITH PENDULUM 
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and 8, adjusted to zero. The clamps controlling this 
vertical movement aightiy rel and a cut pee 
by lowering the tool slightly and swinging the jum. 
This poseetine is ropantet until wt dicssl on h of 
cut is obtained, as measured by the scale s,, h is 
graduated in thousandths of an inch; measurements 
of the feed, i.e., the horizontal movement, are made 
from the scale s, graduated similarly. The clamps are 
always tightened when a cut is being taken. The t 
of chip formed during testing is shown in Fig. 3. 
each experiment, ten cuts are usually made at constant 
depth and feed, the energy absorbed being noted and 
pnt, gecirt re" me" being calculated by collect- 
po bsor i gatos» 1 cub. in. of metal can 
energy 4 in cub. in. of me 
be deduced and this value is used as a criterion of the 
relative machinability of the material under test. 
Leyensetter Double Pendulum.—Before i 
greater detail with results obtained with the Oxford- 
Airey type of machine, reference may be made to 
another pendulum machine working on an entirely 
different principle, namely, the Leyensetter pendulum, 
the tion of which was described by A. Wallichs 
and K. Krekeler.* A cutting tool of 5 cent. 
se sepa pel Hm on oe ina 
holder on the end of a pendulum and is allowed to 
swing through an arc of 15 deg. on to the surface of 
the material to be tested, the point of suspension of 
the pendulum being adjusted to cause the tool to take 
a cut about 0-6 mm. deep. The tool and holder are 
then fixed in a lathe a cut of a definite depth 
(0-2 mm.), feed (0-45 mm.), and travel (25 mm.) is 
made. The tool and holder are then again transferred 
to the pendulum and released to fall through the same 
angle as before. The blunted tool will not cut as 
deeply as before and the back thrust is transmitted 
to the point of suspension of the pendulum. This 
suspension is carried at the end of a lever called the 
secondary pendulum, and the rise of this lever from its 
horizontal position is regi on a dial, thus ary 


(s790°) 


registered 
measure of the extent to which the tool has been 
scchiie of seated ool Pare ea ae 
ing of the materia in test. 

Curves of the lift of the pendulum in millimetres 
(indicating tool performance) against cutting speed, 
may be prepared. It would appear that this apparatus 
might be better used for comparing tools or cutting 
materials than as an indirect measure of the machin- 
ability of materials. A considerable extension of the 
work with the Leyensetter pendulum is described in a 
paper on “Rapid Testing Methods for ini 
the Machinability of Steels and the Cutting Power of 
Tools,” by H. Lupfert,t who studied the machinability 





* Archiv fiir das Hi 
(1930-31). 

t Archiv fiir das Hisenhiittenwesen, vol. 17, page 89 
(1944-44). 





. vol. 4, page 41 
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of a number of different carbon and alloy steels and the 
cutting of various high-speed tool steels and hard 
metal alloys. The results were stated to be in harmony 
with the practical experience of the machinist, and the 
conclusion was drawn that the Leyensetter ulum 
provided a quick, reliable, and accurate inability 
test. Leyensetter machine must, mp aa Te 
regarded as giving a very indirect measure of machin- 
ability compared with the Oxford-Airey machine. 
The test involves more operations, takes a longer time 
and is probably sensitive to small variations in the 
conditions under which it is carried out. 

Investi, Work by the Armament Research Depart- 
ment.—In this work, of which some of the earlier results 


i | have been published, use has been made of the Oxford- 


Airey type of machinability tester, Briefly, the 
results obtained have shown that the energy consump- 
tion per unit volume of metal removed on any one 
See ee rey Maun wee 6 eee, 
inversely as some power of the depth of cut, and 
inyersely as the top rake of the cutting tool at constant 
speed with any one cutting fluid and tool material. 
Some of these results are plotted in Figs. 4 and 5. The 
full line in Fig. 4 shows the effect of the rate of feed on 
the energy absorbed and the chain-dotted line. the 
effect of the depth of cut. The full line in Fig. 5 shows 
the effect of variation of the angle of top rake on the 
energy absorbed. For these three lines the steel compo- 
sition is the same, namely, 0-12 per cent. carbon, 1-03 

cent. manganese, and 0-28 per cent. sulphur. 

cutting speed was 88 ft. per minute. The depth 
of cut for the full line of Fig. 4 was 0-02 in., and for the 
chain-dotted line the feed per cut was 0-02 in. The 
high-speed steel tool had a top rake of 15 deg. in both 
cases.. The angle of rake, of course, varies in the 
full line of Fig. 5; the-feed per cut and the depth of 
cut being both 0-02 in. 

Experiments with various cutting fluids have shown 
that these can exert a considerable influence on the 
energy required for cutting, as also can the type of 
cutting material from which the tool is made. For 
example, on the Armament Research Department 
machine it has been found that for the same conditions 
of feed, depth of cut, and rake angle, a tungsten-carbide 
tipped tool takes approximately only 75 per cent. as 
much energy as a similar high-speed steel tool. As 
regards the various cutting oils which have been tried, 
it has been found that a reduction in energy consump- 
tion of as much as 10 per cent. can be obtained when 
compared with the energy taken when cutting dry. 
Surface finish is, of course, improved at the same time. 

Other e iments have been concerned with the 
effect of -drawing, grain size, microstructure, and 
lead, sulphur, and aluminium additions, and may be 
summarised as follows :—From the results given by 
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the A.R.D. machine, machinability of steel is improved 
by cold-drawing, large grain size, and lead and sulphur 
additions. The effect of cold drawing on carbon steels 
containing 0-36 per cent. carbon, 0-67 per cent. mar. 
ganese, and 0-18 cent. lead, and normalised from 
850 deg. C., are shown by the chain-dotted curve in 
Fig. 5. The ene absorbed decreases as the cold 
drawing is carried further. The cutting speed during 
the tests was 88 ft. per minute, both the amount of 
feed per cut and the depth of cut were 0-02 in., and 
the high-speed steel tool had a top rake of 15 deg. 
The effect of grain size on machinability was also 


plotted, the conditions of test being the same as the | The 


above, though the material tested contained 0-37 per 
cent. carbon, 0-70 per cent. manganese, and 0-19 per 
cent. of lead. The energy absorbed rises steeply 
between a point for material having two grains per 
square centimetre (at magnification x 200) and a point 
for material having 8 grains. The energy absorbed at 
the first-mentioned point is 2-84 x 10-* ft.-Ib. per 
cubic inch to 3-33 ft.-Ib. in the same units. 

As regards lead and sulphur additions, it has been 
shown that for a steel of the same composition, condi- 
tion, and grain size, a given addition of sulphur improves 
machinability somewhat more than the same amount 
of lead. In such a case, however, the transverse 
mechanical properties are more adversely affected by 
the sulphur addition than by the lead which seems to 
have a negligible effect at room temperatures. That 
microstructure may have a profound effect has been 
shown by A.R.D. work on the machinability of chro- 
mium-molybdenum steel, in which it was found that 
the energy required to remove a given amount of steel 
when the structure was pearlitic was about 40 per cent. 
greater than that required when the same steel was 
spheroidised. Similar effects have been noticed in 
other steels, and it is thought that for rapid machining 
where subsequent heat treatment is applied, it would 
be advantageous to spheroidise all s with a carbon 
content exceeding about 0-4 per cent. to 0-5 per cent. 

A little work has also been carried out on non-ferrous 
material—mainly 60/40 leaded brasses to British 
Standard Specification No. 249-1940, used for fuse 
bodies of 20 mm. shells, with the same results as those 
obtained on ferrous materials, namely, that cold 
drawing and an increase in grain size improve the 
machinability. As regards the effect of lead content 
on the machinability of 60/40 brass, the first 0-5 per 
cent. of lead added resulted in a decrease of about 
34 per cent. in energy consumption under the same 
conditions of cutting, while further additions up to 
brought this decrease up to 49 per cent. 

ith 70/30 brass the percentage decrease in ene 
consumption is even greater, namely, 47 per cent. for 
0-5 per cent. of lead and 65 per cent. for 3 per cent. of 
lead. These results are shown in Fig. 6, page 599, the 
conditions of the test being, purrs “aged 88 ft. per 
minute, feed per cut 0-01 in., depth of cut 0-08 in., 
and a high-speed steel tool without top rake. 

In conclusion, it may be mentioned that while the 
pendulum type of machinability tester used by the 
A.R.D. is somewhat limited in its scope, in that tool 
wear and tool life tests cannot be made, and the cutting 
speed cannot be varied very much, a result has never 
been obtained which has been contrary to that obtained 
in practice. It is, therefore, considered that the energy 
absorbed per unit volume of metal removed, as deter- 
mined in the pendulum tester, does provide a useful 
indication of the machinability of the material under- 
going test. 





Wisor Wricat LEcruRE.—The 34th Wilbur Wright 
Memorial Lecture, entitled ‘“‘ Recent Aerodynamic 
Developments,” delivered in London on May 30 by Mr. 
E. F. Relf, C.B.E., F.R.S., is reproduced in the current 
issue of the Journal of the Royal Aeronautical Society, 
4, Hamilton-place, London, W.1. We commented on the 
Lecture in our issue of June 7, on page 541. 


ANTI-VIBRATION RUBBER MOUNTINGS.—A compre- 
hensive publication on the subject of the absorp- 
tion of shock and vibration by rubber-fitted mountings 
has come to hand from Messrs. Metalastik, Limited, 
Evington Valley-road, Leicester. The brochure, which 
is entitled Technical Information, comprises eight sec- 
tions, namely, applications of the mountings; defini- 
tions of rubber, its hardness and bonding to metal; the 
behaviour of rubber under stress and strain; physical 
characteristics ; the nature of shock and vibration; the 
analysis and measurement of vibration ; the moulding of 
rubber; and the testing and inspection of components 
embodying it. There is a concluding glossary and the 
sections can be referred to readily by a novel and ingenious 
treatment of the summary of ‘contents. The brochure 
is fully illustrated by reproductions of actual parts 
and contains a number of interesting graphs, diagrams 
and formule. The edition, we are informed, is limited, 
so that distribution can be made only to principals, de- 
signers, chief draughtsmen and educational institutions. 


** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
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ELECTRICAL APPARATUS. 


574,926. Overhead Conductor. Thomas Bolton and 
Sons, Limited, of Widnes, W. E. Alkins, of Leeds, 
and W. F. Slater, of Uttoxeter. (8 Figs.) August 24, 
1944.—The conductor is intended primarily for use in 
high-voltage power-transmission lines. A steel core 10 
bas projections 9 on one edge which lock the convolutions 
of a helically-wound copper strip 11. The strip is wound 
with an elliptical cross-section, its major axis coinciding 
with the major axis of the steel core, so that when 
relieved of winding tension the strip assumes a circular 





shape,.and, in contracting, engages the core more tightly. 
To reinforce this engagement the composite conductor 
can be passed through compression rolls or through a 
die. The strip 11 is wound right-handed and is over- 
lapped by a strip 12 wound left-handed. Only the inner 
strip 11 need engage the projections 9, the other strip 
having upset pips 13 engaging with depressions 14 on the 
inner strip. The resultant composite conductor is very 
flexible in one plane to allow it to be coiled upon storage 
drums and to be suspended freely from pylons, but will 
have a high degree of rigidity in the plane at right angles. 
(Sealed.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


574,471. Form-Grinding Machine. A. R. Sugden and 
Company (Engineers), Limited, of Brighouse, and A. R. 
Sugden, of Brighouse, (3 Figs.) February 1, 1944.— 
The form-grinding machine will grind workpieces very 
accurately to a pattern, particularly where curved sur- 
faces are concerned. The pattern a and the workpiece 
to be ground j are mounted parallel to one another on an 
arm c carried by a bracket mounted to pivot about a 
vertical axis in a frame attached to the base. On a slide 
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at right angles to the arm are a grinding wheel A of cup 
form and an adjustable contour plate i. The wheel is 
rotated by an electric motor A* carried on the slide. 
The workpiece is mounted between centres on the arm 
and is also driven by the motor. The front face of the 
contour plate and the end face of the grinding wheel 
are vertically above one another. The free end of the 
arm ¢ is pulled by a weight which holds the pattern 
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Applications should be made on official notepaper. 








JUNE 21, 1946, 
grinding wheel and contour plate are moved backward 
and forward by the handle m. The plate presses on 
the pattern and swings the arm c, and the grinding wheel 
cuts the workpiece to the same form as the pattern, A 
truing diamond p can be traversed across the end face of 
the grinding wheel. (Sealed.) 


MISCELLANEOUS. 


575,519. Suspension Bridge, The Earl of Elgin and 
Kincardine, of Dunfermline. (4 Figs.) February 21, 
1944.—-Due to the flexibility of the main cables of q 
suspension bridge, partial loading is liable to produce 
severe cable distortions, and the object of the invention 
is to minimise such distortions. Stiffening trusses useq 
for this purpose are only required to limit deflection, as 
far as vertical loading is concerned, and in the case of 
long span road bridges these can be quite shallow. On 
the other hand, to counteract the effect of wind, a wide 
bridge, with deep stiffening trusses, is desirable. In the 
present design, the deck structure consists of an elongated 
box member built up of main longitudinal shear members 
1, 2 at each side, with semi-circular sides 3 forming the 
sides of the box member. The top of the box consists 


of the deck plating 4, while the two shear members are 
connected along the base by bottom plating, thereby 


ree 
q 


3 








completing the skin of the box member. To enable 
loads from the roadway 6, which is formed on the top 
surface of the deck plating, to be transmitted to the main 
cables, longitudinal stringers 9 are connected between 
the under surface of the deck plating 4 and cross-girders 
10 to the base of which lower longitudinal stringers are 
connected, the bottom skin plating being secured thereby 
to the base of the cross-girders; the semi-circular side 
members 3 consist of side skin plating and inner braced 
frame members 12, which support stiffeners 13. In a 
suspension bridge so constructed, the streamlining of the 
box member not only reduces the effective wind force 
acting on the bridge, but, by the elimination of the 
numerous pockets which exist in ordinary constructions, 
greatly reduces the tendency to start undulations. The 
box.member forms. a stiffening girder when considered as 
deflecting about its horizontal axis and a wind girder 
when considered as deflectizig about the vertical axis. 
(Accepted February 21, 1946.) 


MISCELLANEOUS. 


575,092. Amphibious Tank. N. Straussiler, of London, 
S.W.1. (13 Figs.) October 19, 1940.—The invention 
is a device for giving buoyancy to tanks and other 
vehicles normally unable to float. The vehicle is equipped 
with a collapsible superstructure resembling, in the 
erected position, a flat-bottomed boat, the bottom of 
which is an apron built around and attached to the 
vehicle at its waistline, so that the vehicle projects partly 
upwards inside the boat and partly downwards beneath 
the boat. The apron is of metal and detachable from 
the vehicle. The superstructure, in the retracted 
condition, folds down compactly on to the apron. In 
the extended condition, the sides 3 of the boat, which 
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are of Canvas, are attached to an apron 2 and are held 
in shape by stiffening frames having end stays 10 hinged 
to straight slides 16 which telescope into the ends of 
side members 19, and are pulled into them by elastic 
cords. A bracket fixed on the apron carries a lifting 
arm 26, a pin projecting from the upper end of this arm 
engaging with a slot 29 on the upper frame member 19. 
The arm 26 is rotated about its pivot by a ram 30. To 
secure the required extra depth towards the ends of the 
boat, a secondary ram 33 acts upon the upper stay 10 
through a lug fixed to its outer end. When the super- 
structure is collapsed, the rams 30 and 33 are closed and 
the arm 26 travels along the length of the slot 29. The 
stiffening frames nest around each other close to the 





against the contour plate. When grinding, the slide, 





apron, the canvas 3 being folded down. (Sealed.) 
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HONG KONG DOCKYARD.* 


By ENGINEER Caprain Epaar C. SMrru, 
O.B.E., R.N. 
(Concluded from page 579.) 
A panoramic view of Hong Kong harbour is 


reproduced in Figs. 5 and 6. The view has been 
divided into two sections, for convenience in repro- 
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Instructor A. E. Monro, both shipmates of } 

the Britannia, had been lent for four t 
Chinese Imperial Government to instruct in 6m 
eering and navigation.at the Imperial Naval 0g 
at Nanking. The Royal Navy, inthe seve 
of last century, had lent three engineer officers 
F. W. Sutton, T. 8. Gissing and W. J. Hardig 
to the Imperial Japanese Navy for instructis 
work, but Benn was the first engineer officer 





lent in this way to the Chinese authorities, who 
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tiey were assisted by Chinese lieutenants of 
ying degrees of proficiency. The Government 


1 POviced food, lodgings, uniform, books and pocket 


money to the cadets, who, almost without exception, 
most sedulous in their theoretical studies, 
ising that the mastery of foreign. subjects in a 
eign language would be of assistance in obtaining 
#—not necessarily in the Navy. 

heir progress in book learning was commend- 
} Bowever, they showed little interest in things 





Fie. 5. Panoramic View or Hona Kone Harsour; WEsTERN END. 








ImpeRiaAL NAVAL CoLLEaE, 


duction, but it will be fairly obvious that the right- 
hand end of Fig. 5 should join the left-hand end of 
Fig. 6. 

My diary says, on March 4, 1912, “ Carmarthen- 
shire arrived. Went off to see the Benns and at 
11.30 fetch the family and nurse ashore”; an 
entry which recalls another result of the Revolution. 
Benn, then an Engineer Commander, with Naval 





* The previous article in this series appeared on page 
485 of vol. 160 (1945). 








NANKING. 


founded the Nanking College at about the beginning 
of the present century. The establishment consisted 
of a number of single-storey buildings enclosed 
in a walled-in compound and was situated in the 
Nanking city area, around which ran a wall with a 
circuit of about 20 miles. Some of the buildings, 
with the mast of the Britannia and a part of the 
city wall, are shown in Fig. 7. Ably superin- 
tended by Captain Chiang Cheow Ying, LC.N., 
the college had about 150 cadets in residence. 





Monro and Benn were the only foreign instructors, 





Fie. 8. Navan Acapemy at Mamot, FUKIEN. 


mechanical or physical, neither engines, tools, 
games nor drill making any appeal to them. No one 
regards the Chinese as sea-minded, and the position 
of the College, some 90 miles from the mouth of 
the Yangtse, was not likely to create a love of the 
sea; yet there was steady progress until the 
mutterings of the revolutionary storm reached 
Nanking—which was then, of course, a centre of 
Imperial activities. As the Revolution gained 
ground, and the Revolutionary forces pressed north- 
wards, there was much unrest among both staff 
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Fie. 9. Bruake Prer SUBMERGED IN TYPHoon: 


and pupils. Though Captain Chiang never wavered, 
he saw his Chinese subordinates disappear ‘on 
sick leave.” When the fighting reached the 
Nanking area, chaos reigned. All European women 
and children had to be sent down to Shanghai, 
and though, at one time, it appeared that the 
College might re-open under the Republican régime, 
it finally closed down and Benn, after many exciting 
adventures, left Nanking for home. Monro had 
left Nanking a year previously. 

After this, there was no more training of cadets 
until, in 1930, the Republican Government opened 
the Chinese Naval Academy at Mamoi, on the Min 
river, on which stands Foochow, the capital of 
the province of Fukien. The main hall of the 
Academy is shown in Fig. 8, page 601. 


with the Shanghai incident in 1937 and the spread 
of Japanese aggression the Academy suffered much 
the same fate as the College; so another promising 
project came to an untimely end. For these 
services, Benn received from the Chinese Govern- 
ment the Order of the Double Dragon and Kelly 
that of the Brilliant Jade. The authorities, both 
at Nanking and Mamoi, were invariably 

and helpful, and it may be that the seed sown will 
yet bear fruit. 

After this digression, I return to Hong Kong 
Dockyard. While my work there provided suffi- 
cient serious occupation, there were™ facilities for 
engaging in a wide range of non-official activities ; 
indeed, he would have been a strange individual 
who could not have lived a fullMife in Hong Kong 
at that time, whatever his tastes or interests. As 
for miyself, thanks to the librarians of the Hong 
Kong Club and the City Library, the Government 
astronomer, Mr. Claxton, and the Government 
chemist, Mr. Frank Brown, my table was always 

i with the books that I needed. I was 
able to assist the Dockyard cricket team and, later, 
to take on duties for the Dockyard Officers’ Tennis 
Club, which brought me into contact with the 
once well-known groundsman of the Hong Kong 
Cricket Club whose estimates for re-turfing were 
always signed “Tadpole.” Another source of 
pleasure was the Philharmonic Society. It was at 
Hong Kong that I was able to serve one of those 
valuable institutions, the Sailors’ Homes, the first 
of which was founded in London in 1828 by 
“* Boatswain ” Smith. 

When in the Barfleur, I had made the acquain- 
tance of the Wesleyan chaplain to the Forces, the 
Rev. Charles Bone. In 1904, he stayed with me at 
Dartmouth and, on my return to the Colony, he 
asked me to serve on the committee of the Hong 
Kong Sailors’ and Soldiers’ Home, then in Arsenal- 
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Fig. 11. 


engined the ‘ships on the station, to assist a “‘ home 
from home” for the men who manned them, met 
with a generous response, so that the debt was soon 


were always a few naval and military officers who 
were willing to assist with funds and otherwise. 
Foreign seamen were welcomed, and the subscription 
list for 1910 included the item : ‘‘ German Squadron 





in the Far East, 320 dols.” 





ZICAWEI METEOROLOGICAL OBSERVATORY, SHANGHAI. 


Burlington 
Hotel, in the Bubbling Well-road, I awaited their 
return. Having found my bearings, I took my way 
to the Zicawei {or Siccawei) Observatory at the 
Jesuit Mission, some four miles from Shanghai; a 
view of the Observatory is given in Fig. 11. Of 
all the old religious societies, the Society of Jesus 
is the only one to claim any considerable number 
of men eminent in science. Thére had been Jesuits 
in the Far East for 300 years and some of them had* 
become known for their meteorological work in 
Manila and at Zicawei, especially in connection with 
weather fi ing and the study of typhoons; 
in fact, in 1913, Zicawei was the principal meteoro- 





logical station on the coast, receiving and collating 
information from Japan, Siberia, and elsewhere. 
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At the observatory I was received with the utmost 
cordiality by Father Louis Froc and his colleague, 
Father Gauthier, and was shown the instruments 
and records and made free of the library, in which 
| spent several days. The Mission itself dates 
from 1848, and the meteorological observatory from 

1872. In connection with the Mission there was 
also an astronomical observ ‘at Zoze, some 
miles to the south-west of Shanghai, and a magnetic 
observatory at. Liu-ka-pong, both of which I 
visited. The name of Zicawei commemorates the 
fact that the spot was both the birthplace and the 
burial place of an eminent Chinese, Seu-kuay-ke, 
who, converted to Christianity, assisted the pioneer 
Jesuit missionary, Matthew Ricci (1552-1610), to 
translate Euclid and other works. There is a 
monument to him, and close by are the cathedral 
school, college, convent, orphanage, and natural 
history museum of the Mission. Here Chinese boys 
and girls are taught not only the tenets of the 
Catholic faith but also many crafts, including book- 
binding, printing and cabinet-making. 

Slightly older than the Zicawei observatory is | ti 
that founded at Manila by Father Frederic Faura, 
S.J.; it dates from 1865. In 1901, this observatory 
was specialiy constituted the Phillipines Weather 
Bureau by the United States Government. Father 
Faura made a long study of typhoons, or baguio, 
as they were called in Manila, and on July 7, 1879, 
for the first time predicted the existence, duration 
and course of one of these storms. In the next 
year, the merchants of Hong Kong asked for predic- 
tions to be cabled to them, thus originating the 
system of warnings which has proved so valuable 
to shipping and to the commercial community. 
The force of the wind during one of these destructive 
storms is such that it will strip the grass off a hill- 
side. At Hong Kong, with the hoisting of the 
warning signals, ships raise steam, junks and 
sampans seek shelter in the typhoon refuges, 
cranes are made immovable, and all windows and 
doors of buildings are fastened. The 
effects of one typhoon that I watched are shown in 
Figs. 9 and 10, opposite ; the first shows the Blake 
Pier, from which the Kowloon ferries started, and the 
second the ruins of a newly-erected officers’ club at 
Kowloon. 

By 1913, Father Froc had been Director of the 

for 16 years, and he continued in 
that post for some years longer. In 1921, the French 
Government awarded him the Cross of the Legion 
of Honour, and I wrote to congratulate him and 
to send my greetings to his colleagues. He replied : 
** Allow me to tell you how deeply I have been 
moved by your kind souvenir and by the congratu- 
lations you send me so cordially on my decoration. 
You know well that our aim is here to give the dear 
Sailors any help we can, and that cross, and still 
more the token of your sympathy, will be a great 
encouragement to follow in the same way, to which 
we owe so many good friends.” The letter was 
typical of the man; a gentle, refined, industrious 
and pious soul. He died in Paris in October, 1931, 
at the age of 72, when it was said that he had 
recorded more than 1,000 typhoons. His colleagues, 
Fathers Gauthier, de Moidray, and Chevallier—the 
last of whom was awarded the Janssen Prize of 
the Paris Academy of Sciences—all seemed to be 
devoted entirely to their religious and scientific 
duties, living simple and frugal lives, with little 
thought of self. I shall always regard it as most 
fortunate that the Snipe and Nightingale took 
more than a fortnight to reach Shanghai. When 
they did come, they ran their trials quite well, 
most of their poor steaming up the river being appa- 
rently due to inferior coal. 

After being appointed first assistant in the 
Dockyard, I lost my footing in the Engineer 
Officers’ Quarters in the Yard and migrated to 
various hotels and lodgings, but finally had the 
good fortune to be invited to join Kenneth Greig 
and his colleague, Robson, in their. comfortable 
house at Quarry Bay. Greig, lately managing 
director of Scott’s s Shipbuilding and Engineering 
Company, at Greenock, was then the engineer mana- 
ger of the fine Taikoo Dockyard, built and’owned by 
John Swire and Company, one of the oldest firms 
trading in the Far East. Here I almost became a 
Scotsman ; on one bathing party, I was the only 





Englishman out of 16 present. I also found much 
delight in the children of Reed, the general manager 
of the yard, and of Templeton, the head of the big 
sugar refinery ; but there were other children that 
I wanted to see, and, thinking that three Christ- 
masses away was sufficient, I determined to try to 
get home for the next. In the summer of 1913, 
therefore, I began to make inquiries, and heard 
with great pleasure that Dawson was again to 
succeed me. His relief Was to come out in the 
battleship Triumph. 

I was now able to plan. The ordinary way to 
return home was by P. and O., the contract fare 
for the voyage being some 401. ; but one could travel 
any other way, by Japan and North America, or 
by Siberia and Europe, if one were prepared to pay 


»|the extra cost. By the Siberian route, if one 


travelled by the Russian mail train and not. by 
the faster wagon-lit train, one could manage on the 
401. A group of officers had returned this way 
and had written an excellent account of their 
iences. Armed with this, and with Cook’s 
oh ee Co? snes ee 
maaiilte, but with lively e. 
Up through Manchuria, the ms al 
looked uninviting; through eastern Siberia, the 
rivers had 2 ft. of ice, while the undeveloped flats of 
boone Siberia, with their unkempt villages, 
@ no-man’s land. Chita, Irkutsk, Omsk, 
an Chelyabinsk, however, live in my 5 4 
My companions were Engineer Lieutenant H. H 
Gordon, a German merchant, and a French infantry 
officer. We fed well at the station buffets, made 
our own tea at the platform boilers, and, as our 
average speed was but 22 miles an hour, we had 
plenty of time in which to gain impressions. At 
Moscow we halted just long enough to see the 
sights of the Kremlin, including the bell, 
cast in 1736 but broken in 1737, and estimated to 
weigh 250 tons. Of Warsaw we saw nothing. 
Cook’s had shepherded my wife to Berlin and there 
we slithered in felt slippers through the rooms of 
the Kaiser’s Schloss, and made a small purchase 
at the Imperial porcelain factory. At Cologne 
we clambered all over the cathedral su: 
Our stay in Germany caxied with s visit to.Boon, 
where we saw the birthplace of Beethoven and, at 
the observatory, were shown the teleseope used by 
the great Argelander in the making of his remark- 
able star map, which gives the positions and magni- 
tudes of 324,198 stars. Having spent our allotted 
time and , we set out for home. December, 
1913, thus saw the close of another chapter in my 
life. I was now 41, an Engineer Commander and, 
when employed, entitled to the handsome 


salary 
of 328]. per annum. What next? It proved to be| ; 


six months in reserve and then—War. 
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Passenger Class Distinctions. By CHARLES E. LEE. 
The Railway Gazette Offices, 33, Tothill-street, London, 
8.W.1. [Price 6s.] 


Tue recent announcement by the Minister of Trans- 
port of the decision to increase all railway passenger. 
fares, together with the declared intention of the 
Government to nationalise the railways—which 
ought to imply some simplification of passenger 
fares and the removal of certain present anomalies— 
makes particularly opportune this exhaustive survey 
of the fluctuations in passenger classifications on 
British railways during the past 120 years. The 
text is based, as the author ins, on that of a 
paper that he presented to the Institute of Transport 
a couple of years ago, which eventually received a 
Railway Companies Association award in the 
1944-45 session; and, as might be expected, it 
displays a knowledge of the subject which leaves com- 
paratively little to be discussed so far as the stan- 
dard-gauge systems of Great Britain are concerned. 
It covers considerably more ground than the original 
paper, and gains in historical interest and value by 
the addition of a number of well-chosen illustrations, 
among which the series of line drawings depicting the 
third-class coaching stock of a century ago deserve | ‘ 
particular mention. 

The extent of the social changes brought about 





by the gradual development of the habit of railway 
travel is well shown by a table ing the propor 
tions of first-class, second-class third-class 
passengers to the total numbers conveyed, at dif- 
ferent periods from 1845 to 1922 ; the figures for the 
last-mentioned year are for Great Britain only, 
whereas the previous percentages include the Irish 
returns, but this proviso probably has little effect 
on the ratios. Omitting the three intervening 
years given (1875, 1905 and 1911), it is shown that, 
whereas the respective percentages for the three 
classes in 1845 were 40-51, 42-34 and 17-15, by 
1922 they had become 1-72, 0-37 and 97-91. By 
1922, of course, second-class compartments had been 
abolished on most of the British railway system, but 
the returns for this class had shown striking reduc- 
tions nearly half a century earlier ; they were only 
13-9 per cent. of the total in 1875, and had shrunk 
to 4-4 per cent. by 1905. We believe that it was 


abolition of this class in the London 
on October 6, 1941, and it may be that the experience 
in the rest of the country may inspire an agitation, 
on political grounds, for one-class travel over the 
whole of the nationalised system. If so, however, 
history indicates that various supplementary charges 
or other restricting influences may be expected ; 
dukes and dustmen may elect to travel together, but 
it is probable that neither would welcome being 
forced to do so. 





Industrial Research, 1946. Advisory Editor, PRoFEsSOR 
E. N. pa OC. ANDRADE, F.R.S., D.Sc. Published for 
Todd Publishing Company, Limited, 49, Park-lane, 
London, W.1, by G. G. Harrap and Company, Limited, 
182, High Holborn, London, W.C.1. [Price 21s, net.) 

contributions of scientific research to the war 
orts of this and other countries have recieved so 
much publicity during the past year that the impor- 
tant part which research can play- in promoting 
industrial prosperity in peace time is perhaps more 
widely acknowledged to-day than ever before. Far 
less clearly recognised and well known, however, is 
the substantial structure of research that already 
exists. It is not unreasonable, indeed, to regard 
organised technical research as a separate industry, 
serving almost every productive industry and con- 
sequently having widespread ramifications and 
enormous scope, but springing from the common 
inter-relating source of pure science. There is 
need as well as justification, therefore, for authori- 
tative and accurate information about the scientific 


For such information to be of the greatest use, 
it must evidently be revised periodically to take 
account of changes in the organisation and progress 
in the accomplishments of research. This essential 
requirement can be met only by a form of year-book 
in which the substance of a directory is combined 
with a broad review of scientific literature, and the 
whole presented in a style that can be relied upon 
to appeal to orderly minds in outlook from 
the purely academic to the frankly commercial. It 
is no easy task to portray recent scientific advances 
at once simply and yet accurately and without 
exaggeration, and the publishers of Industrial 
Research have done wisely to avail themselves of the 


services of a man having the emi and scope 
of interests of Professor Andrade, as advisory 
editor. Men of comparable distincti each a 


recognised on his subject, are'the authors 
of a remarkable series of short articles in which the 
present position, recent progress and foreseen pro- 
blems are surveyed-in nearly 30 different branches of 
technology. 
The status of this section of the book can be indi- 
cated most succinctly by citing, as examples, the 
contributions of Sir Edward Appleton, on “‘ Science 
and Industry”; of Sir Robert Watson-Watt, on 
‘Radar in War and Peace ” ; and of Sir Arthur 
Fleming, on “Training for Research.” Its scope 
embraces mechanical and electrical engineering, 
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refrigeration and air conditioning, wood and plastics, 


paints and textiles. Its value and interest are 
enlarged by articles, of a more general character, 
upon such subjects as international collaboration in 
science, industrial standardisation, and the position 
of research in relation to income tax and funds avail- 
able in post-war industry. An article by Sir 
Schuster on “The Parliamentary and Scientific 
Committee” presents an aspect of the liaison 
between technical bodies and the British Parlia- 
ment, to which a short section of the book devoted 
to the legislative and political factors aff 
industrial research is complementary. For the most 
part, these reviews deal predominantly with condi- 
tions in Britain, but in a few subjects, ranging from 
synthetic rubber to the atomic bomb, the authors 
are notable American scientists who are more par- 
ticularly concerned with present and future develop- 
ments in the United States. 

Taken as a whole, these expert surveys of pro- 
blems under investigation comprise an excellent, 
though ily less than comprehensive, intro- 
duction to the facilities for research which exist in 
public and commercial establishments, and which are 
enumerated in directory form in other sections of 
the book. Brief descriptions are given of the loca- 
tion, senior staff, purpose and activities of the 
laboratories serving industry and the various public 
bodies, as well as of research organisations sponsored 
either by the Department of Scientific and Indus- 
trial Research or by various trade associations, 
professional institutions, and learned societies. The 
constitution of officially appointed technical com- 
mittees in Great Britain and Northern Ireland is 
set, forth beside abstract accounts of their recent 
proceedings and reports, from which can be inferred 
the great volume of work directed towards national 
objectives. Other directories are concerned with 
the research programmes of universities and indus- 


trial firms, in which connection an index of organisa~| 


tions interested in the conduct and application of 
technology, and a “‘ Who’s Who,” listing the names, 
addresses and qualifications of research administra- 
tors, are valuable for reference purposes. 

An essay on careers in industrial research, inevit- 
ably somewhat superficial, and an index of modern 
books, periodicals and educational films bearing on 
technical subjects, complete a volume which covers 
a tremendous field and can justly claim to be fairly 
representative. 
compilation of this magnitude make a few errors 
and occasional instances of overlapping almost 
unavoidable, though such lapses are commendably 
rare. An obvious difficulty has been to decide upon 
lines of demarcation where progress is rapid and dis- 
tinctions from marginal subjects are vague.. This is 
a difficulty that must tend to increase rather than 
diminish. While, therefore, the main impression 
gained from the present volume is of the vast amount 
of industrial research already being carried out, 
future editions will no doubt have to deal with .an 
even wider diversity of subject matter. So long as 
the present standard of quality is maintained, they 
will be enhanced thereby in value as well as in 
interest. 





CONTROL oF CapMiIcUM.—The Ministry of Supply 
announce that the Control of Non-Ferrous Metals (Nos. 
6 and 18) (Cadmium) Orders, 1941-45, have been revoked 
by the Control of Non-Ferrous Metals (No. 23) (Cadmium) 
(Revo@ation) Order, 1946. This revekes the Orders 
issued by the Ministry of Supply for regulating the 
acquisition, disposal and price of cadmium. 





NYLON YARN FacTORY, MONMOUTHSHIRE.—Work is 
well under way in Monmouthshire on the construction 
of a large factory for the production of Nylon yarn. The 
factory, occupying a site of 100 acres between Pontypool 
and Usk, is being built for British Nylon Spinners, 
Limited,to the design of Sir Perey Thomas, and Messrs. 
Scott and Wilson, London, are the consulting engineers 
for the civil engineering work and buildings. The steel 
frame for the pilot factory has been completed and work 
on the foundations of the first section of the main factory 
has been commenced. This first section of the main 
factory will be of steel-frame construction, 1,000 ft. in 
length by 350 ft. in width and rising, in parts, to a height 
of 100 ft. Some 13,000 tons of structural steel will be 
required in this section. The structural steel for the main 
factory will be supplied and erected by Messrs. Redpath 
Brown and Company, Limited, London, who carried ont 


The labour and time occupied in a| PO™ 





FIVE DECADES OF 
ROAD TRANSPORT.* 
By E. S, Smrarnent-Smrra, C.B.E., M.Inst.T. 
(Concluded from page 572.) 


evidence of the rapid 
owners of other than vehic 
weight categories. It ree safely assumed that few, 


user since 1934 is shown by Table I. 




















TaBLB I. Compression-Ignition Engines in Road 
Vehiclee. 
is Hackneys.* Goods. 
September 30. 
New C.I, | Total C.I. | New C.l. | Total C.L 

1934 we 818 _ 1,494 _ 
1935 mt 2,239 5,541 1,735 5,439 
1936 gs 2,879 8,547 1,430 6,163 
1937 fi 4,007 12,997 1,660 7,116 
1938 ad 3,845 17,322 1,890 8,586 











* Excluding taxicabs and hackney hire cars. 


It will be noticed that whereas, from 1935 
to 1938, the total of "bus and coach registrations 


new registrations in the intervening three years, 


had substituted 





discrepancy, it was surmised that many owners of 
goods vehicles had converted from compression- 
ignition back to petrol e 
difference of over-all trend in t 
be ascribable to the better maintenance organisation of 


goods operators who own smaller average fleets. 
The comparative situation for vehicles with com- 
pression-ignition engines at September 30, 1938, 
expressed on the totals of all internal-combustion- 
engined vehicles then in these categories, 
was: goods (all), 1-8 per cent.; goods (2} tons unladen 
weight and greater), 10-7 per cent.; and "bus 
coach, 32-7 per cent. Inquiry among ‘owners of repre- 
sentative "bus and coach fleets shows that the 50 per 
cent. numerical stage of compression-ignition engine 
adoption varied between 1941 and 1943. If pre- 
derance is to be tested by mi run, it became 
effective between 1939 and) 1941. over-all ratio 
to-day. ip approximately seven compression-ignition 
vehi to every three using petrol, The nn g ae 
ponderance in r-service vehicle practice is 
shown with double-deckers. The London Passenger 
Transport Board’s measure of adoption at the present 
moment approximates 4,450 oil- 
driven ‘buses 1,485 ‘ petrol-driven. Full 
adoption is now the rule with some of the principal 
Se undertakings owning only the heaviest 
vehicles. 
The latest official information available shows that 
new registrations of compfession-ignition oil-driven 
hackneys (taxicabs and hire-cars excluded) were 907 
in, 1943, 1,351 in 1944, and 791 to September 30, 1945. 
The corresponding new registrations for goods vehicles 
were 813 in 1943, 896 in 1944, and 402 to September 30, 
1945. These records disclose a relative advance on 
the goods side. The operational merits of compression- 
ignition equipment include high performance measured 
in ton-miles per gallon of fuel, good ‘power per stroke 
at morng and low revolutions per minute, 
absence of carbon monoxide in the exhaust Bases. 
It may be recalled that the original hot-bulb engines of 
Blackstone and Hornsby had some features which are 
found in the modern compression-ignition engine, 
except that each required external heat to start it. 
Future good supplies of motor fuels, lubricants and 
tyres are assured. Future price levels admit of a less 
positive statement. As to hydrocarbon spirits (petrol), 
not only are oil reserves—oil in the earth—ample as 
sources of raw materials, but better fuels are to be 
marketed by reason of enormous technical improvements 
in catalytic conversion methods to yield ucts of 
high octane ratings. Several new thermal and other 
cracking systems have been proved on very large 
scales sitice 1939, in no small measure due to urgent 
war demands. Catalysis is the key that turns all or 
nearly all into good ‘motor fuel. For road transport, 
the octane rating may well be 80 to 85-for those who 
care to pay extra, compared with 73 to 75 pre-war, 








* The first Henry Spurrier Memorial Lecture, delivered 
before the Institute of at a meeting held in 





the corresponding work for the pilot factory. 





London on December 10, 1945. Abridged. 


COMMERCIAL while higher octane tities will be in general supply 


Examination of the published records of new and 918, l Il 1940 
total registrations in Great Britain provide interesting ot rere. Omi myiriom, gaplane, i 


if any, hackney hire-cars or taxicabs have com pression - 


ignition engines. Subject to that reservation, the middle of 1945. Peace:time home 
ecting | extension of i ~ 


had increased by 1,050 more than the aggregate of | in 1939 was under two million 


there was a temporary diminution of 1,832 for goods | an 
registrations by September 30, 1938. While it was | details fall outside the scope of this lecture, other than 
known that many proprietors of "buses and coaches to forecast with confidence longer lives for cylinders and 
tion engines for | bearings, and a reduction of ring-sticking, piston- 
petrol engines, which conversions. explain an apparent | lacquering and sludge formation in compression-ignition 


and | to be run flat by means of bead s 


and | (100-0). 


for commercial aviation purposes. Motor fuels of 

100-octane rating will be widely obtainable at a further 
extra cost per gallon for special aviation needs. 

Importations .of motor spirit,, which rose from 

145 million gallons in 1915 to only 193 pailtion grllcne 

2,902 

million ‘gallons in 1944. The relatively small increase 


of popularity among | between 1915 and 1918 is not a true measure of Arm 
in the under 2}-ton unladen | demands then, y 


to large direct shipments to 
Northern Europe; considerable direct 
shipments during the last war were not practicable until 
requirements for 
road motor between the wars were 520 million 

in ae 805 million in 1 aa million in 


whereas any 


Venezuela, 38; Iran, 19-5; United States, 18; Irag, 
other, 12. The Far East, Iran, 
ia TaEEOR” teen onates to, ‘: 
pro On, 1e 
sterling areas will reduce, Pig ales. ek of short- 
ages, in the event of dollar exchange rates becominy 
heavily adverse. Economic factors at home may 
any great ete a of synthetic processes 
based upon coal, but benzole yields will certainly be 
improved by new aneee of treating bituminous 
its. 
Allied countries’ production of 100-octane spirit 
a day: the war 
ped it up to over 20 million gallons a day. Better 
rs more enduring lubricants are also available, but 


Se 


engines, by reason of improved refining methods and 
the pe neil of research upon detergent oils, oxidation 


ines. This remarkable | inhibitors, pressure resisters, metallic soaps.,and other 
e two main groups may | additives. 


The tyre position has been contingently relieved by 


passenger-service vehicle operators in comparison with | the defeat of a ee although a time-lag is inevitable 


before normal shipments can be resumed, while the 
processing and price-level effects of American synthetic 
production loom uncertainly over the whole rubber 
market. An incidental point arising from Admiralty- 
cum-Dunlop tests and results as far back as July, 1937, 
may be an extension of the provision to permit tyres 
pacers. The report 
issued by the Rubber Study Group in London shows a 
definite shortage of natural rubber to be probable for at 
least three years, with uncertain factors in the synthetic 
industry. For the time under control, certain 
grades of synthetic rubber are lower in price than 
natural rubber. It is expected in some quarters that 
certain grades of synthetic rubber will be “ unload 

at still lower prices. Nobody of authority in the oil or 
rubber worlds will to-day undertake to forecast the 
likely percentages of imports according to sources of 
supply. The inter-effects of synthetic-rubber manufac- 
ture and use are uncertain, while reliance upon North 
and South America, as regards products, 
must ior, aheed, event remain considerable for at least some 


"On November 24, 1945, The Petroleum Times pub- 
lished a table of great interest and authority, showing 
the extent of the world’s dependence for oil upon the 
Western Hemisphere, any major alterations in which 
relative positions must take time. I quote from that 
journal the following percentage data concerning pro- 
duction for 1944, with the corresponding average per- 
centages (in parentheses) for the nine years 1935-43 :— 
North bry 65-5 (62- 3); South America, 14-8 
(13-5); E , 12-9 (15-1); ‘Asia, 5-4 (6-0) ; Oceania 
1-0 (3-0); , 0-4 (0-1); World total, 100-0 
The Middle Hastehas a big bearing on our 
immediate and pective supplies for 1946-55. 

The effects of holidays bag pay u Fay future of 
i to ra 

em Probie side. It is boleived that 
poof A with 1937, agreements between employers’ 
organisations and trade unions have already increased 
the numbers so affected from some four to over 16 mil- 
lions of men and women whose conveyance, plus.that 
of their families, while it must add to railway problems 
in most areas, may well prove to involve even a 
greater strain on road transport. It also, concerns 
supplies by both rail and road for the maintenance of 
added millions on the move. Those who hope for any 
early marked diminution of over-crowding for travellers 
by rail or stage-carriage at such timés will probably be 
disappointed, although the “ booked seat ’’ will assur- 
again be invoked as ‘a remedy in some. long- 
distance trains and more generally in coach services by 
road. This common factor in so many wages agree- 
ments is now recognised as of permanent status, while 
the number of days or weeks so granted are likely to be 
increased under nationalisation—-“ a month ” is being 
put up in some quarters as the period to be sanctioned. 
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Transport by road has admittedly been popularised 
in very many instances by the eed for supdlie 
packing methods as compared with railway require- 
ments. Both cost and time enter into this considera- 
tion. Where traffic on rail is conveyed by trains 
with piped braking, the severity of these demands on 
industry is—or no doubt might be—reduced, but the 
general situation appears to hold that senders must 
comply with Clearing-House regulations, which , are 
bene fae w bars 1” frequent recurrence of stopping 
and s' ocks during transit by ordinary goods 
train, and which are Conqned also a overcome the 
exigencies of re-handlings during transhipment and at 
terminal points. The higher speeds and rapid decelera- 
tion and acceleration of road vehicles, as com with 
earlier days, must not be ignored as to probable impact 
and shifting effects on individual articles or pac 
but the pneumatic tyre, coupled as a rule with fewer 


handli stands the road in good stead by comparison. 
All who are concerned with these fortors of cost 


and immunity from damage may well take note of 
methods developed during the war for dropping sup- 
plies from aeroplanes, ese are not all suitable for 
adaptation to surface transport and any lavish use 
of wood may be ruled out for the present. It is the 
use Of mattresses of new types which promise well. 
Flock or horse-hair mattresses have prevented innumer- 
able claims for years past, but the war has brought 
into existence an effective yet inexpensive modification 
of utilising this old method as employed above all by 
furniture removers. That development is the adoption 
of light coil springs carried between fabric or felt walls, 
or of special felts alone. Fibrewood has also been 
i welcomed in many quarters. Such new 
protection seem worthy of extended use by 
road and rail in relief of the present burden on industry 
of some packing costs. 

Among important branches of development of great 
merit and obvious advantage to road-transport opera- 
tion are those concerning the introduction and im; 
ment of accessories, parts and units of all kinds. 
Breakdown and recovery equipment has been special- 
ised. Battery-propulsion persists on a limited scale, 
despite disadvantages which attach to the use of 
batteries at other than reasonable disc rates. 
There is a choice between lead-plate, pasted-plate 
and the nickel-iron batteries, for each of which there 
are balancing advan‘ and disadvantages. Trans- 
port men seem to the built-up type. It is of 
interest to note that, whereas 1,683 electric vehicles 
were on record in 1929, the total had diminished to 
1,303 by 1933, after which there was a steady rise as 
nan ties ae 1935, 1,885; 1936, foes 

° 3 1938, 4,397. More progress is hi 
probable. The trolley-’bus may ve & ade of 
service which will extend considerably if supplies of 
fuels for internal-combustion ines become in an 
sense “tight.” The comfort ioe vehicles is muc 
appreciated by those who use them, and their econom: 
of working is undeniable. Separate records are a 
able after 1934, ue Aang year 1.002 such vehicles had 
been registered. ere were steady increases from that 
date in successive years to 1,176, 1,586, 2,125, and in 
1938 to 2,725. The haulage of indivisible loads of 
great weight or unusual dimensions has been a. speciality 
of some -dozen road hauliers for the past seventy 
years or more, There are underlying industrial and 
national reasons for the maintenance of these facilities, 
which, in a number of instances, cannot be effec- 
tively provided by railways. 

“The old order changeth, yielding place to new.” 
We witness the import of those words still holding 
good. We realise that order is man’s greatest need, 
and a condition for his true well-being. Law and order 
in this country’s internal transport, which were dis- 
rupted between 1920 and 1930, are laboriously reassert- 
ing themselves. Design, use of materials, construction, 
maintenance, supply, administrative and operational 
methods have all been improved to levels of develop- 
ment which of themselves call for the crowning reward 
of harmony among one-time antagonists. Trans- 
ference of ownership to the State may before | 
be the new order, yet the transport world still has 
will have the opportunity to help to build its own 
peace. It is clear that transporters generally, 
partly by reason of the hitherto unsatisfying outcome 
of attempts to evolve an agreed working plan of their 
own, volition, are to be commanded (in the absence of 
changes at present unlikely) to launch out into the deep 
of nationalisation. It is to be hoped that anticipated 
national benefits will result, and not fresh disappoint- 
ments. That remains to be proved by events. 





Garston Docks.—The London Midland and Scottish 
Railway have recently issued a folder relating to the 
Garston Docks on the River Mersey, described as being 
the timber port of the West Coast. The illustrations 
include a map, and aerial and other views of the Docks, 
while particulars of the equipment available and the 
traffic of the port are also given. 





MACHINABILITY IN HEAVY 
“ENGINEERING PRODUCTION.* 
By G. M. Baxur, B.Sc. 


Meta. cutting or machining enters into practical, 
mer connected with heavy engineering. The 
inability, therefore, of the Bien ysgol 
used is of great economic importance to the industry. 
Experience shows that a change of material in 
wo may cause either grave difficulties and 
ine production costs, or savings may result. Any 
machining operation may be roughly subdivided into 
three separate sections; i.e., time of the 
material, handling time of the machine tool, and the 
cutting time. The last item is di affected by the 
machinability of the material, the machine 
handling may be affected if alterations are necessary 
to the number of cuts, feed ie © some similar 
action. The change in the ine handling time 
will not be directly proportional to the change in the 
cutting time. 


When ing variations in cost due to variations 
in material, it is very important to realise that a change 
in the cones se does not produce a proportional 
fending’ floor-to-floor time. The combined 

ing times for some articles may be a Sen as 
pa adh my she Pome yadtcgcmrygr yey he uy very 
om be less than 50 per cent. of the total operation 
time. This does not, of course, hold true with auto- 
matic or semi-automatic i It is therefore 
impossible to give exact figures of the variations in 
cost to be anticipated with the use of various t of 
vecsrage Experience, a ype has shown that on 
vy items a comparison would be as 
shown in Table * ig —_ 


TABLE ,I.—Increase in Machining Cost over Mild Steel. 








Percentage Increase in 
Material Machining Cost Over Mild 
7 Steel of 28-32 tolls per sq. in. 
Ultimate Strength. 

Mild steel a ba 0 

Cast steel ie P~ ow 20-25 

High-carbon or tool steel a 25-30 

60-65-ton creep-resisting steel. . 33 

Castiron .. + is - 0 

oe 32 ot de 0 
plessiron .. oy 

aaa. 2 16-85 
Austenitic stainless steels 

nel ve Je oy 15-25 

Gunmetal ae —10 

Phosphor bronze. . — 10-15 

Brass ve ee — 25-30 








Every article must be considered on its merits, but 
the above very approximate table shows that the 
machinability of the material is a vital factor in 
machining costs. Not only do articles which are 
difficult to machine cost a lot in direct machining time, 
but they very frequently require expensive special 
tools and special equipment to machine them success- 
fully. The provision of special equipment may cost 
more than the actual machining. Table II shows 


TABLE I1.—Comparative Rate of Metal Removal and 
Power for Various Metals. 
(a) Milling practice with high-speed steel tools ; 
(b) single-point turning. 








(a) (ob 
Comparative Meta | Comparative Hore 
Material. wer to Remove 
(Mild Steel taken 
as 100: Unlimited! ® Given Volume in 
Power) a Given Time. 
Mild steel 100 2-2 
Cast steel o 7 80 2-5 
Tough alloy steel .. 50 2-5 
High-carbon or tool 
steel iy we 40 2-5 
Cast iron ve 105 0-5 
Yellow brass .. 330 0-35 











the comparative rate of metal removal from a variety 
of common substances, assuming that the cutting tool 
is the limiting factor (i.e., that the questions of avail- 
able power, suitability of work piece, and machine 
tool are ignored).. The table also shows the com- 
parative horse-power required to remove a given volume 
of metal in a given time. 

The problem is further complicated by the variation 
in cutting speed which can safely obtained with 
variation in the depth of cut and chip thickness ; per- 
missible tool pressure on the work piece must also be 
considered. ing time will also vary according to 
the type of finish which is required and the number of 





* Paper contributed to Group IV (Machinability in 
Relation to Economy of Production) of a Conference on 
Machinability held at the Institution of Mechanical 
Engineers, London, on Friday, May 24, 1946. Abridged. 


finishing cuts taken, This is illustrated in Table III, 
which shows the yariation in metal removal for steels 
of various tensile strengths tabulated against the area 
of the cut. This table has been included only to illus- 
trate the differences which occur, and has no practical 
value. In practice, the dominant factors are the 
number of cuts, possible feed, and the maximum c 

on considered to be consistent with reasonable too: 


Although machinability is such a vital factor in pro- 
duction costs, design considerations in heavy ——— 
ing, as a general rule, are of such a nature that t is 
no possibility of varying the material to suit production 
needs. For instance, a turbine shaft for modern high- 
temperature conditions has some alloys added to pro- 
vide the anti-creep characteristics. No pro- 
duction difficulties can be allowed to override such a 
fundamental requirement. Production personnel gener- 
ally have to approach the problem by finding the most 
economical method of machining a ial, however 
difficult this task may be, but designers should realise 
what additional expense is to be anticipated by the 
variation in the type of material used. As an instance 
of the difficulties experienced due to changes in 


TaBLE III.—Comparative Rates of Metal Removal 
(Turning). 





Area of Cut. 





Steel, 
Ultimate stress, Tons per sq. in. 
0-001 sq. in. | 0-1 sq. in, 
u 
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material, the case may be quoted of the addition of a 
lumini 


very small percentage of um to @ con 
tube plate for anti-corrosion rer. This made the 
tube plate material so sticky that the tapping operation 


caused the greatest difficulty, and besides requiring 
the provision of sets of special taps, increased the 
machining charge by Ry ener onc 200 per cent. and 
seriously delayed the delivery of the condenser. Another 
case occurred when a change to a non-magnetic, 
high-grade work-hard steel made drilling so 
difficult that drilling times increased to about ten times 
their previous value, a jially heavy radial drill had 
to be purchased, and a heavy outlay made on special 


That machinability is of great economic importance 
in heavy engineering is often painfully impressed on 
works staff when sand inclusions in really large steel 
castings, or glass-like surface chills in largeiron casting 
occur. These two common faults often double and 
even treble machining times and costs, involve a heavy 
expenditure on tools, and disrupt production pro- 

es. In spite of the difficulties of giving absolute 

of variations of cost between the use of one 
material and another, there is no doubt that a machin- 
ability number would be very useful in the heavy indus- 
tries. Probably the definition of machinability should 
be more comprehensive than that given in the Manual 
on Cutting Metals prepared by the American Society 
of Mechanical Engineers in 1939. The classification 
should take account of the type of chip, dry or sticky, 
and the work-hardening characteristics, and an abrasive 
number would be very useful. 


If a change from one material to another is con- 


. | templated a machinability criterion would indicate at 


once whether or not an increase or decrease in cost 
could be anticipated, although it would not necessarily 
ive the amount of the increase or the decrease. 
aturally, the closest co-operation between the design 
and the production departments would assist in 
estimating the likely increase in cost, but the produc- 
tion side would not necessarily have had any previous 
experience of the new material, nor at the time of the 
decision would samples necessarily be to hand in order 
that trials could be made. In such cases a machin- 
ability index would have obvious value. The first 
object of every designer and production engineer should 
be to eliminate machining altogether. In heavy 
engineering this is a very difficult task, but some pro- 
gress has been made. Turbine-blade profiles are 
created by hot and cold rolling to a very high degree of 
precision and with finishes far superior to those obtained 
from machine work and without loss of material. On 
heavy electrical work, insulated products are always 
roduced to finished dimensions, often to very fine 
imits ; machine work is only undertaken in exceptional 
cases. It is illogical and wasteful to form an article to 
one size and reduce it to another by machine work if it 
can be avoided. Machine work is expensive and large 
machine tools very expensive. Although the obvious 
methods of avoiding machine work, such as die casting, 
ping, etc., are not usually applicable to heavy 
ineering, elimination of machine work should always 





engineering 
be aimed at. 
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MACHINABILITY IN MEDIUM 
ENGINEERING PRODUCTION.* 


By L. Jonnsrons. 


ENGINEERING economy must undoubtedly start with 
the desi ; in medium engi ing it can 
be aa teat full use has een anaaie ot ahcatpeaer 0 J 
and materials ; for example, of highly developed pro- 
cesses such as die casting and drop forging, which leave 
as little work as possible to be done in the machine shop. 
In the automobile industry in particular, die castings, 
drop forgi hot brass stampings, accurate sand cast- 
i and lectrical upsettings are all used in suitable 
circumstances ; rolled bar and tube are used, of course, 
when justified, as are welded fabrications, pressings, 
powder metallurgy, and plastics. Heavy cuts and large 
machined surfaces are avoided where possible, and 
machined surfaces are given a finish suited to their 
duty. Because of its im ce as a factor in produc- 
tion economy, machinability has been widely considered 
in the past, but lead-containing steels, are now receiving 
attention. The war time expansion of the light alloys 
industry is also bringing about changed conditions 
which are being investigated, and itis standard practice 
to improve machinability by normalising or ae 
particularly when a er heat treatment is ired. 
The analysis of total cost, as carried out by the cost 
accountant, comprises the following elements: direct 
labour, direct material, direct expenses, overhead 
expenses, administration, selling and distribution 
expenses. The cost estimate should show exactly what 
happens to the component from the time it is unloaded 
as raw material to the time it leaves the factory as a 
finished product, and the expense involved at each 
point. Only when this has been done can the true 
relationship of machinability to economy be assessed. 
Estimates.of this type are not suited to a short paper, 
so that a different method, with examples worked out 
on a factory cost basis, has been chosen ; this is as far 
an She. oul, eptaines Semen, Se Sane Meer when 
making comparisons in juction met " 
at the tool point will be comparable in 
whatever establishment the work is being done ; other 
items will vary considerably from factory to factory, 
according to its type and situation, the working pace 
attained, the extent to which mechanical handling is 
used, whether progress is by line flow or batch system, 
whether there are heat treatment facilities available 
or this process is put in the hands of a specialist, etc. 
A production cycle is sometimes used to obtain lo 
runs on the same component, involving the cost 
storing large quantities of part-finished or finished work 
and idle capital tied up in the material, and although 
these can be minimised by limiting the long cycle ran— 
say as far as the first operation in an automatic screw 
machine shop—allowance must be made for such special 
contingencies. These overhead expenses will be 
assessed as 200 per cent. of the direct labour in the first 
three examples, and at 300 per cent. in the fourth. 
When a material is changed, with a view to improving 
the machinability of the part, it is quite probable that 
the design and the methods used would have to be 
altered in some degree to suit the new material. This 
was necessary when the method of manufacture of an 
automobile valve rocker was being considered some 
time ago, and it was thought that if this were made in 
“Dural” the improved machinability would result 
in more economical production. The existing steel drop 
forging was bushed in the shaft bore and the face that 
was in contact with the valve was hardened. It would 
not be necessary to bush the “ Dural” rocker and the 
shaft bore could be burnish-broached, giving an ideal 
bore well suited to the duty. On the other hand, a 
“ Dural” surface would be unsuitable for the contact 
face, so a hardened steel insert was included in the 
design. In all other respects these two components 
ired the same amount of machining. Their com- 
parative factory cost was :— 
“* Dural ” (estimated). Steel (actual). 
d. 
Direct material 
Direct labour 
Overhead expenses 
Bush (bought out) 


Direct material ... 18- 

Direct labour . 

Overhead expenses 

Steel insert (bought 
out) pe snd 


Each Each eee 22°19 


Needless to say, a steel rocker is still being used, 
although improved machinability might have reduced 
the direct labour cost by 0-78d. each. 

The customer may frequently determine the speci- 
fication of a icular part, or even of the whole 
product, and this may increase the cost. This happened 
in connection with a speed fork usually made from an 





* Paper contributed to Group IV (Machinability in 
Relation to Economy of Production) of a Conference on 
Machinability held at the Institution of Mechanical Engi- 
neers, London, on Friday, May 24, 1946. Abridged. 





aluminium-bronze die casting, which was altered to a 
steel drop for a special contract of considerable 
proportions. this cape Soe hr point was to 
secure the contract, and i ity was a secondary 
consideration. There are no c in design, plant, 
or equipment. The two forks will be machined at 
different speeds, but this is only a matter of moving 
change-speed levers on the machines. eir com- 
parative factory cost is :— 
Aluminium bronze 
(actual). 


Steel (actual). 


d. da. 
+.» 12-25 Direct material . 12-06 
6-03 Direct labour - 10°26 
12-06 Overhead expenses 20-50 


Direct material 

Direct labour 

Overhead expenses 
Each --. 30°34 


Each «+» 42-81 


This special order completed, the aluminium bronze 
was reintroduced and a saving on factory cost on 
12-47d. secured. 

Tt is only to be expected that machinability will 

more important as a factor in economy in 
proportion to the amount of machining there is to be 
done on the product. For example, a truck main 
gearbox is a component which requires a fair number 
of machining operations to complete, in the economy 
of which machinability can play an important part. 
Immediately before and during the war, cast iron was 
used for the material because aluminium was in short 
supply for this type of component. The decision has 
now to be made whether to change the material to 
aluminium, in which case certain c in plant 
and equipment will be necessary, or to retain cast iron. 
Their comparative factory cost is :— 


Aluminium (estimated). Cast iron (actual). 
8. d. 8. 
Direct material... 14 0-0 Direct material ... 17 
Direct labo 1 9-4 Direct labour 2 
Overhead Overhead 
expenses ese 8 36-8 expenses oes ae 


Each --- 19 4 Each 21 5 3 


The price of aluminium is rather surprising, and, 
although one can guess why it is lower than that of 
cast iron, the supplier alone knows the true facts. 
Aluminium is sati ry on the basis of factory cost, 
but no account has been taken of any plant 
equipment which may be required, and which will be 
a direct charge to be recovered. 

Plant at present in use is not suitable for the higher 
speeds required and has been in use over a long period, 
working two shifts. It is therefore in need of replace- 
ment whether cast iron or aluminium is used. The 
capital expenditure is considered justified in this 
instance and it is worth while changing the material. 
It was recently decided to make a wheel stud from 
free-cutting carbon manganese steel instead of from 
the usual method to British Standard Specification 
No. 970, 1942 (En. 15—V7) (45 tons per square inch 
This was done as result of a production run in whic 
1,500 wheel studs were produced in each material on 
a 1§-in. model “R” four-spindle Gridley automatic. 
The relative cutting speeds were 106 ft. per minute 
and 55 ft. per minute. All other conditions were the 
same in each case. Tool-grinding times were included 
as part of the duration of the run. The average time 
per piece in the standard steel was 2-5 minutes, and 
in the free-cutting steel 1-3 minutes. Their com- 
parative factory cost was :— 


Standard. Free Cutting. 

d. ; 
-. 5°84 Direct material ... 6-15 
-.- 0-415 Direct labour --. 0-219 


1-245 Overhead expenses 0-657 


d 
Direct material 
Direct labour 
Overhead expenses 
Each ... 7-500 


Each -«- 7-026 


There is only a small saving in factory cost, but it 
will be noted that the productive capacity of the 
machine has been considerably increased. This may 
readily avoid additional capital expenditure for any 
increased production. . 

It does not seem possible to give a definite relation- 
ship between machinability and production economy, 
slai-ois nelnar‘gilieg? taabons ineent’ Gadeeaideied. Good 
machinability in aluminium and magnesium alloys can 
be made use of and their field of application extended 
because of this characteristic, provided the price of the 
material is not high. At the present*time, quotations 
pelle wr at Areca tape en Lape. J 
has settled down. The speeds at which materi 
are cut is determined by the life of the tools. This, 
mat tha arty hd ar amie: te Desener 
cutting speed is usually the maximum for the machine, 
so that when this material is used a very long tool life 
is obtained. Improved machinability in steel ‘by 








MACHINABILITY IN LIGHT 
ENGINEERING PRODUCTION.* 


By P. C. Repwoop. 


THE most obvious advantage of increased machin. 
ability is that higher rates of speed and feed can 
be employed. Swarf clearance, both from 
and machines, the grouping of operatives, etc., 
require consideration. In the case of automatic lathes, 
the unbalancing effect on groups of plant normally 
tended by one operator may give a resultant incréase 
in cost, t.e., excessive s clearing and bar feeding. 
The resultant saving in labour force may be con. 
siderable, but this may be rat as an 
inereased potential and not merely a redundant asset. 
The saving effected in labour cost, while being advan. 
tageous, should not be over-estimated, as this charge 
very seldom exceeds about 10 per cent. of the ultimate 
selling price. The machine capacity which becomes 
available is very important, not only as an increased 
potential, but also from the point of view of the 
reduced overhead — which is likely to be incurred 
on each component, in some cases quite spectacular 
savings are to be made. 
Poor machinability of the material being cut is 
oy by far the most frequent cause of cutting tool 
lure and hi 1 breakdown. Since machine 
tools and cutting tools are probably the main assets 
of most light engineering concerns, maximum service 
must be obtai to ensure economic production. In 
mass-production factories, delay due to tool and cutter 





and grinding and replacement is a very serious matter. 
m 


plicated assembly conveyors, etc., controlling 
considerable numbers of operatives, may be slowed or 
op —— cutter or oa ha failure some- 
where in the organisation. mversely, the savings in 
machine tools and cutters derived from easily machin- 
able materials are not merely confined to increased 
productivity, but can have a very considerable effect 
on reducing overheads in such departments as tool 
room, cutter grinding, etc. 

By using certain of the more freely machinable 
materials, it is often possible, not only to combine 
operations (particularly on automatic lathe products), 
but also to reduce or even eliminate such finishing 
operations as polishing. This has been found to be 
particularly so in the case of such commercial articles 
as cycle cones, ball-race tracks, hubs, etc., where the 
superficial finish must be good. In many cases it also 
makes possible the use of such methods as thread 
rolling, by reducing or eliminating the tendency for 
the material to drag or tear. 

The amount of power to remove a given 
weight of material per minute is considered by some 
authorities to be a very fair measure of machinability, 
and certainly is so from the economist’s point of view. 
As the cost of power to-day ts a considerable 
portion of overhead charges, this point should be 

watched 


The initial cost of raw material is of first-rate 
importance. The savings that can be effected by the 
use of freely machinable steels should be carefully 
assessed in conjunction with the price to be paid for 
the raw material. It seems that, in general, the steels 
which are freely machinable command a higher price 
than the equivalent materials which are without the 
exceptional machining qualities. It is, therefore, 
obvious, especially where small batches of work are 
concerned, that no economy can be effective where the 
additional cost of raw material outweighs the savings 
made. The cost of investigating the case in point must 
also be included. 

It is very important that raw material must have a 
consistent machinability. If speeds, feeds, cutting 
angles, etc., are for material of known machin- 
ability, any variation of this machinability will result 
in damage to tools, machine tools, etc., and consequent 





* Paper contributed to Group IV (Machinability in 
Relation to Economy of Production) of a Conference on 
Machinability held at the Institution of Mechanical Engi- 
neers, London, on Friday, May 24, 1946. Abridged. 
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There is, however, im difference between | i 
the Jaru and Michell, 6, this being that the 
pads in the Jaru fittings are bedded in a resilient 


d ome suit ’ 
1 Be ek ges “een 8, te 
| 








































inefficiency. This has been found in practice to be 
one of the greatest, difficulties in using freely machin- 
able steels. Laboratory tests of each batch of material 
received are made to ensure its machinability ee 
consistent. This may take time, and is expensive, 









it is, therefore, to be recommended that efforts be electric and gas-fired domestic a ete. 
laedo by steel manufacturers to keep machinability The inetallangical stries are well represented in 
consistent within reasonable limits. the area. Messrs. Williams Ale: F , 
An increase in the amount of heat treatment can be, are Limited, East Moors-road, Cardiff, manufacture bronze- 
and often is, incurred as a result of raw material being | contact s alloy castings up to 3 tons in weight and aluminium- 
made more machinable. It is not uncommon to pass | the shaft re castings up to 10 cwt. in weight. Die castings, 
through uncomfortable “teething periods,” during | surface is cast tubes and rods, ete., are also produced 
which continuous complaints have to be investiga supported Messrs. Metal Alloys (South Wales), Limited, Treforest 
with regard to distortion, shrinkage, cracking, etc, | there is a Trading Estate, staged an exhibit of pure 
These difficulties never seem to be insurmountable, | end, and chromium, refined ferro- ferro-titanium, 
but do incur cost and must be given consideration. thin ferro-chromium, etc., along with new aluminium 


The point made in connection with secondary 
operations should be considered together with the | i 
initial cost. The performing of what were several 
operations with one tool, may lead to very complicated 
and expensive tool layouts, and there @ careful 
analysis is necessary to ensure that anticipated savings 
are likely to be real. There is also the case of change- | i 
over of machines from one operation to another. While 
the life of the new tool may be two or three times that 
of the original tool layout, the work involved in set-up 
and change-over may occupy many times the iod 
previously required. It should also be no that 
with simple layouts it is usually possible to incorporate 
standard and straightforward tools. It may be found 
that the ambition to incorporate other operations leads 
to tools of a very special character expensive to manu- 
facture. This is also a point of some importance. 

The ae effect upon the operatives of 
introducing freely machinable materials is worth 
consideration. It is difficult to make the workman 
anderstand that the subsequent reduction in manu- 
facturing time (and piece rate or time allowed) is due 
to a change of material specification, and not increased 
skill or on his own part. This difficulty is, in 
some concerns, overcome by introducing these changes 
in a small bay or shop and proving them before intro- 
duction into the production shop. Clearly, such 
changes must be effected smoothly and without any 
dislocation of production. 


eners, such as titanium-aluminium, chromium-alu- 
mihium, and aluminium-copper-titani There were 
, chromi 








silicon-eopper, per, etc., and the firm claims 
to be the only ucers of lithium in South Wales. 


Newport, Mon., who comprise two sections, one 
engaged in engineering work.of many kinds and the 
other in metal work for architectural purposes. Messrs. 
is | Baker illustrated the concrete-lined cast-iron pipes 
made by the Clay Cross Company, Limited, Chester- 
field; and also examples of that firm’s flexible joint 
for gas and water mains, this joint being virtually a 
modification of the well-known stuffing box, a rubber 
ring being used to make the seal and being tightened 
by a gland adjusted by set screws. 

We may refer at this point to an ingenious locking 
device for set-screws, exhibited by Mr. D. Nield. 
Cardiff-road, Dinas Powis. It will be obvious that the 
only way to prevent an ordinary set-screw from slacking 
back under vibration is to lock the head by some 
device attached to the part in which the set-screw is 
used and this may not always be practicable. In the 
Nield locking set-screw, the set-screw proper is made 
with a solid head in the usual way, but the threads 
at the tip, for a depth about equal to the diameter, are 
formed on a separate part having a reduced rod which 

through an axial hole im the set-screw and can 
fo deeed sand. det ps chathagendiiremh dl thaeiensicias 
as the set-screw head and in contact with it. The main 
thread and that at the tip are continuous when the set- 
screw is inserted in the tapped hole, the spanner used 
being deep enough to take both the head and the nut 
her. The  set-screw, therefore, enters “solid,” 
but when it has been driven home, the nut is given 
about one-sixth of a turn independently of the head. 
which has the effect of putting the thread at the tip 
out of pitch with that of the set-screw body and locks 
the whole assembly in such a manner that it cannot 
work loose under vibration. 

Of the miscellaneous exhibits only brief mention 
can here be made. Messrs. Imperial Chemical In- 
dustries, Limited (Metals Division), 2, Buckingham- 
gate, London, 8.W.1, showed a heavy copper firebox 
throat plate, a lange pan for the brewing, paint and 
other industries, and copper and yellow-metal sheets 
and circles from Landore ; there were also light-alloy 
billets cast at the Gowerton factories, and other pro- 
ducts. Messrs. Silicon (Organic) Developments, 
Limited, Trading Estate, Bridgend, Glam., illustrated 
the uses of ethyl-silicate in the precision casting of 
metals, in the damp-proofing of buildings, and in cases 
where refractory and electrically-resistant cements are 
required. Samples of oils, greases, resins and rubbers 
which are claimed to display exceptionally high tem- 
perature performance were also shown. Messrs. Welsh 
Metal Industries, Limited, Caerphilly, Glam., illus- 
trated cemented carbide, high-speed steel and butt- 
welded. tools of a large number of types, press tools, 
fix@ures, gauges, etc. Messrs. Rimer Manufacturing 
Company, Limited, Treforest Trading Estate, showed 
a model of their underfeed dual ram stoker. Light sheet 
metal work, domestic hollow-ware, etc., were shown by 
Messrs. Bernard Hastie and Company, Limited, Swansea, 
and by Messrs. Wylie Harris and Company (P.G.D.), 
Limited, Treforest Trading Estate. As was fitting, 
seeing that it is necessary for prospective settlers in the 
district to know, what power supplies are available, 
there were stands displaying the services available from 
the Cardiff Corporation Electricity Department and 
Messrs. South "Wales Electric Power Company, St. 
Mellons, Cardiff. We understand that it is proposed to 
hold another fair at Cardiff in the autumn in order to 
give other firms, for which accommodation was not 
available in the spring, an opportunity of exhibiting. 
















































the pads. 
by means of suitable ball-bearing tightening collars at 
each end the two elements can be closed up in that 
direction and adjustment for wear is thus provided. 
The laters, eppliontion of the principle is to pistons for 
sliding in, say, pneumatic or hydraulic 
plant, in which capacity, we understand, it is proving 
very satisfactory. An earlier application is for oil seals 
for parts having sliding contact ; for example, the legs 
for aircraft landing gear, in which bending stresses are 
t 


present. ; 

A tendency apparent in some of the gipiers was 
that some firms which formerly undertook general 
engineering work are now specialising. A case in 
Jo is Messrs. Fred. Gilbert (Cardiff), Limited, Canal 

arade, Cardiff, who are in producing 5 © motorised 
gearbox embodying speéd-reducing gear, abrasive- 
wheel cutting-off machines for metals, multi-spindle 

lishing machines, form rolling and folding machines 
Rr light non-ferrous materials, and other types. 
Messrs. Jaenavon Company, Limited, Blaenavon, 
Mon., who have produced steel tyres for railway use 
for a considerable number of years, started, in 1939, the 
manufacture of solid wheels and disc centres, a new 
plant for that purpose having been installed. The 
development was nded during the war to enable 
the plant to be utili for production ifically 
connected with the war, but has been res recently. 
It would appear, too, that the old-established firm, 
Messrs. The Cardiff Foundry and Engineering Company, 
Limited, Penarth-road, Cardiff, who, it is claimed, 
designed the pioneer illuminated street refuge post, 
and manufactured other castings for municipal pur- 
poses, is now also producing power presses and i 
tools of certain t % analagous expansion is 
apparently taking p in the South Wales electrical 
ashaeteies + thus, it is stated that Messrs. Electrical 
Equipments (Cardiff), Limited, Dumballs-road, Cardiff, 
in addition to their previous general electrical work, 
are now manufacturing oil-immersed portable arc- 
proms Bene, of from 60 amperes to 300 amperes and 
380 volts to 440 volts single phase. The transformer, 
regulator, and all working parts of the welder are 
carried on the top plate of the oil tank, the whole 
assembly being thus capable of being lifted out for 
i tion. A hand-operated switch is provided for 
iso nn Shr gfleed pret 9) 1 Output regulation 

a 
grad: 





THE WELSH INDUSTRIES FAIR, 
CARDIFF. 


(Concluded from page 582.) 


ConTINUING our account of the engineering exhibits 
at the recent Welsh Industries Fair, Cardiff, the display 
of Messrs. Saunders Valve Company, Limited, Cwmbran, 
Newport, may be referred to. This type of stop valve 
shown, which, it may be remembered, functions to 
interrupt the flow of gas or fluid by the displacement 
of a flexible diaphragm into contact with an appro- 
priately-shaped seating, has developed considerably 
since it was described and illustrated in ENGINEERING, 
vol. 132, page 388 (1931). Although the original 
principle is still em a number of different methods 
for the operation of the diaphragm were shown on the 
firm’s stand, the most recent forms being a glandless 
plug cock for use in aircraft fuel systems and an auto- 
matic shut-off valve for use in mines. There were also 
examples of standard diaphragm valves adapted for 
remote control and operated either by an air motor, by 
a piston actuated by compressed air, water or steam, 
by float mechanism, or by electric motor. Quick-acting 
types with lever and cam or lever and eccentric move- 
ment were also shown. The firm points out that the 
valve is not suitable for steam, since a diaphragm cap- 
able of standing up to the combination of high tem- 
perature and high pressure thereby involved not 
yet been developed. On the other hand, the valve has 
been adapted to handle such fluids as acids, alkalis, 
gases, solutions, and solvents of many kinds, the 
characteristics of the diaphragm and the metal body 
being varied to suit the particular duty required ; 
there were, for example, standard types of the valve, 
the bodies of which were lined with rubber, ebonite, 
glass or lead for different fluids. The temperature limit 
is 100 deg. C. It may be noted that the Saunders valve 
was made at the time it was first described in these 
columns by a firm in Wolverhampton, but its manu- 
facture is now carried out at the Cwmbran works, which 
were erected just prior to the outbreak of war. 

Another firm, Messrs. Jaru, Limited, which com- 
menced on a small scale at Reading, and still has a 
works there, is now housed in a new factory at Tredegar, 
Monmouthshire, and had an interesting display of 
bearings, oil-seals, pistons and couplings constructed on 
a principle developed only comparatively recently. 
This ae has some relation to the well-known 
Michell system of thrust’ bearings, in that a continuous 
bearing surface is not provided but use is made of a 
surface composed of a number of which adjust 
themselves to the rotating and rubbi and thus 
permit entry of an oil between the two faces. 


is obtained by the rotation wheel and is 


transformer and regulator are immersed in 30 gallons 
of oil and the unit, which is carried on four wheels, can 
be turned in its own length. 

A firm on the Treforest Trading Estate, Messrs. 
South Wales Switchgear, Limited, is also increasing 
its products. These include at present switchgear 
and fuses from 60-ampere ratings upwards; low- 
tension metalclad switchgear up to 1,600 am 
capacity; high-tension oil or air-filled metalclad 
equipments of 150 MVA and 250 MVA breaking 
capacity at 6-6 kV and 11 kV, these equipments being 
built for current Tp up to 1,200 amperes. The 
firm is also engaged in the manufacture of power trans- 
formers for gi a up to 11 kV and 1,000 kVA output, 
and domestic electric equipment is being uced 
in quantity. Messrs. Nate, Limited, erton 





PACKAGING OF LUBRICATING Or.—The Board of 
Trade point out that the restrictions placed on the 
packaging of lubricating oils and greases during the war 
are still in force, since economy in labour and materials 
is still necessary. 


heaters, electric immersion heaters, and hot-water 
boilers. Another firm in the domestic utili- 
ties industry, and manufacturing hot-water copper 
tanks with electric immersion heaters or gas circulators, 








608 


__ ENGINEERING. 











28, 





SINGLE-DISC BRAKE FOR 
AIRCRAFT LANDING WHEELS. 
Tue brake illustrated in Figs. 1 and 2 has been 
recen perfected’ by Messrs. Goodyear Tyre and 
Rubber Company (Great Britain), Limited, Bushbury, 

Wolverhampton, for the landing wheels of 
a number of interest- 


for absorbing energy. 
principle underlying the design is similar to that 


The 
of the well-known disc friction clutch, in that friction is 
set up at will between fabric linings and a metal dise by 
ing the two elements together by mechanically- or 


0) 


Fig. 2, and is fixed in relation to the rotating dise. 
i as shown in Fig. 1, is due to the arrange- 





liming. Before the brake is thus actuated the disc is 
free to rotate with the wheel between the linings, the 
spring-loaded seen behind the ram 


ig. 2. They are packed with rubber rings, as are also 
the covers thee in el in place by Cicipe, a 
will be evident in Fig. 1. bet, senas ty Beat 
to the hydraulic system of the aeroplane xi 
hose in the usual manner. Although only a hydraulic- 
ally-operated brake is illustrated, the brake is also 
supplied for mechanical operation, in which case the 
pressure-applying mechanism is different although the 
arrangement of the linings and disc is the same. 
Extended tests have shown that the eet a 
capacity of the brake is greatly in excess of that hi 
available for a given wheel size. cer re Met mers 

ipping arrangement results in rapid heat dissipation 
TEx tho dine, the quoteriporticn of with ts exposed 
to the flow of air past the wheel as the aeroplane lands. 
This obviously prevents heat from being conduéted 
to the tyres and tubes through the wheel centre, and, 
in consequence, avoids the risk of failure of these 
parts through overheating when braking. It is 
claimed that service operations are confined to simple 

iodic inspections and occasional replacement of the 

ae the latter operation occupying only a few 
minutes. The lini clearance adjustments are 
effected automatically by the spring-loaded device 
already referred to. 





DisposaL OF GOVERNMENT SURPLUS MACHINE TOOLS. 
—A further on-site sale of surplus machine tools will be 
held by the Ministry of Supply at Messrs. Vickers Arm- 
strongs Limited, Castle Bromwich Works, near Bir- 
mingham, from 10 a.m. on Wednesday, July 17, until 
Tuesday, July 23. Six hundred machine tools will be 
available, including riveters, capstan lathes and milling, 
grinding and drilling machines. Unsold machines will 
be on view daily (except Saturdays and Sundays) from 
10 a.m. until 4 p.m. from July 24 to 30 for the purpose 
of competitive tendering. 
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THE WHARTON JIG AND FIXTURE 
SYSTEM. e 


Tue employment of jigs and fixtures to enable 
to be accurately manufactured in large quantities 
y unskilled or semi-skilled labour has long been 
familiar in engineering practice. The vision of 
these aids, however, involves a considerable expendi- 
ture of time, both in the drawing office and tool room, 
and adds to the inherent cost ver article. F saagres ie 
any change in design or manufacturing policy means 
g alterations in this equipment ; and leads 
to further expense both for that reasor and owing to the 
fact that storage room is required both for the discarded 
Bo aad for the stocks of spares produced from them, 
h must be maintained. While, therefore, the use 
of jigs and fixtures is advan us, both technically 
and financially, when the num of that have 
to be manufactured is large, when uction is small, 
it is frequently necessary to employ skilled labour, 
which might be more usefully ied. 

The supply of skilled labour is, however, likely to 
fall below the demand for some time. Interest, 
therefore, attaches to a system of construction which 
has been devised by Messrs. Wharton and Oldi 
Limited, 50, Tewin-road, Welwyn Garden City, wi 
the primary object of reducing, or eliminating, alto- 
gether, the losses in skilled effort and the expenditure 
which occur when permanent jigs and fixtures are 
rendered obsolete by changes in the design of the 
product. It is claimed that this system also enables 
jigs and fixtures to be used for the uction of articles 
in smaller numbers than has hi been justified, 
either from the point of view of expense or from that 
of the time to make the equipment. The 
employment of jigs and fixtures for the production of 
prototypes is another possibility, as an alternative to 
this work being carried out in the tool room or by 
skilled labour in the production shop. It is further 
claimed that design work on jigs fixtures can be 
eliminated, with a corresponding reduction in the delay 
that may occur in commencing production from this 
cause ; that depreciation is reduced ; and that bapaae a 
due to accident or misuse is localised and is thus casily 
repaired. Finally, the stocking of spares can be 
reduced to a minimum, since, as will be seen, a jig can 
easily be reconstructed at any time. 

Briefly, the system consists of using a number of 
standardised precision units to build up jig and 
fixture structures of ing size and shape, according 
to the type of work Sentiol, These structures can be 
dismantled upon the completion of the operation for 
which they have been constructed, so that the units 
become available for further use. Either before or 
after the operation, photographic and other records are 
made of the structure, so that it can easily be recon- 
stituted if ired. 

Dealing with the system in more detail, the units 
forming the jig are built up on a baseplate. This is 
available in various forms and sizes, the most common 
being the ae: four-tenon a pay 4epe at a 
in Fig. 1, on i which shows the arr 
oor of a drill ty. The ‘esoplate is provided with 
ai, ruses 1 T-slots at accurately. spaced centres and 
with transverse slots near the ends. Further slots in 





the edges allow the plate to be extended. In addition 
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to the standard plate, circular and tilting tables, cubes, 


Sale Eee cart Pie pioten fer: tamning epenstions azo 
available. These are also provided with longitudinal 
and transverse T-slots in the face and edges. 

The chief function of a jig or fixture is to locate the 
component in relation to some previously machined 
face or bore ; and to hold it rigidly during a machining 
operation. To meet these conditions two units, 
known as “stop” and “height” elements, respec- 
tively, have been provided in the Wharton system. 
The first of these is designed to take the thrust of the 
cut and acts as the framework of the jig or fixture. 
The second is used to provide location and setting 
faces for the cutting tool. 

The it of the stop elements, which have 
tenons on their lower faces, is shown at a, 5, ¢ and d 
in Fig. 2, ite. In these illustrations, a and c are 
fixed stop elements of different sizes, b a similar 
element with a right-angle tenon, and d and e (Fig. 3), 
variable elements. The tenons in the lower faces enable 
the elements to be located on the baseplate, while tenon 
slots in the upper faces are used for locating other ele- 
ments. The column thus formed is secured to the 
baseplate, as shown at c, e and fin Fig. 1, by bolts which 
pass t h its centre and are provided with fine 
threads. The thicker elements are counter-bored 
to receive a slotted nut which, to prevent interference 
by the operator, can only be tightened by a special 
ag gas ratchet spanner. As will be seen from 

ig. 2, there are also slots in the sides of each element, 
those in two adjacent sides being vertical and centrally 
arranged. In the other two sides there are one, two, 
three, or more horizontal slots which are placed at 
pre-determined distances from the base and each 
other. These slots are arranged so that the relationship 
of those in one element in the column is accurately 
maintained. The stop elements are not expressly 

i to provide height locations, but a series of 
such elements, with heights from 0-5 in. to 0-9 in., 
can be used to give locations varying by 0-1 in. In 
another series of stop elements the tenons and tenon 
slots are at right angles, so that the relationship of the 
vertical or horizontal T-slots to the baseplate can be 
altered. 

It will be obvious from Fig. 1 that, owing to the fit 
of the tenons, the relationship of any element in the 
column to the baseplate is positive only in a direction 
at right angles to that of the slots in the base. To 
obtain complete interlocking special interlocking tenons 
are provided as shown at f in 2. These, when 
assembled at the junction of the vertical T-slots of 
the stop elements, provide a positive location in a 
direction in line with the T-slots in the base. The T- 
slots in the faces of the stop elements are intended for 
the attachment of other elements, as described below. 
When these elements are provided with tenons or tenon 
slots they take up a definite position in relation to the 
base, or to any combination of elements mounted on it. 

In addition to the normal stop elements a number of 
thrust stop elements are provided for taking up thrusts, 


either from the cutting tool or abnormal holding pres- 





sures. These elements, which are illustrated in Fig. 4, 
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Fig.5. 
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have fixed tenons on their base and are drilled for 
bolting to the baseplate and to the T-stop element 
which they support. The resistance to movement 
between the thrust elements and the base, and between 
the faces of the thrust and stop elements, is thus 
increased ; in fact, the equivalent of a web reinforce- 
ment to the stop elements is provided. Normally, the 
thrust elements are bolted to the stop element by a 
T-bolt, which is inserted in the horizontal slots. ey 
can, however, be attached to the vertical T-slot in the 
stop element by using an adaptor. In this case, the 
thrust element is attached to the adaptor by set pins. 

The height elements, which, as mentioned above, are 
used to provide accurate locations for the com t 
which is being machined and as setting faces for the 
cutting tool, are available in three types: square, 
rectangular and circular, and in a number of different 
sizes in each In all cases the smallest element 
is 0-1 in. thick, but a variable unit with a. of 
+ 0-05 in. is provided, in order to obtain any definite 
height. As shown at a in Fig. 5 and in Figs. 6 and 7, 
which are enlarged and sectional views 









square variable-height element consists of an upper and 
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a lower part. These parts can be moved relatively to 
each other vertically, but are prevented from turning 
in the horizontal plane by four dowels. Both parts are 
fitted with a cam piece, that in the lower part being 
rigid, while that in the upper is moved by rotating 
the part itself. This movement causes the upper cam 
piece to move up or down inclined planes on the lower 
cam piece, thus raising or lowering the upper part of 
the soma s element. When the adjustment 
has been made the upper cam piece is rigidly attached 
to the upper part; and the combination can then be 
assembled into a column with other height elements, 
as shown at 6 and c in Fig. 5, and the whole secured to 
the base or stop element in the way already described. 
The rectangular variable-height element also consists of 
two parts, one of which slides on an inclined plane on 
the other. It is bolted into position with the normal 
height elements after the necessary adjustments have 
been made. Recesses containing nraterial having a 
high coefficient of friction are machined in the sliding 
faces to increase the friction between them. Both 
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square 
holes through which the attaching T-bolt passes, thus 
permitting relative movement between one element and 


r. 

The cylindrical height elements are of three types, as 
shown in Figs. 8, 9 and 10. The longest of these 
(Fig. 9) has a screwed extension on its upper face and 
is on the underside, so that a series can be built 
up. screwed ring (Fig. 8) is placed on the top of the 
column thus formed and proviles a location or setting 
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face, The column is attached to the baseplate or stop 
element by T-bolts, which are screwed into the under- 
side. The third type of element consists of a range of 
discs (Fig. 10) from, say, 0-101 in. to 0-124 in, in thick- 
ness, the holes in which are drilled to clear the T-bolt. 
These discs are assembled between the base to which 
they are attached and the column of elements, thus 
dispensing with the necessity for providing a variable 
element. 

It is claimed that the elements we have described 
above cover the essential features of any jig or fixture 
and, together with standardised ranges of the bolts, 
nuts, set pins and studs, enable simple layouts to be 
built up, as shown in Fig. 12, on page 612, which illus- 
trates a drill jig apa eg oe lever ; am ie a 14, 
on the same page, show boring jigs for operations on 

ball-race casing ; Fig. 15 illustrates a circular table 
milling fixture for operation on the faces of track links ; 


and Fig. 16 shows the meee S * Sees lever. 
The elements forming the jigs are made in 


, medium and small, mg c 
of the appropriate stop elements being 3 in. in., 
2 in. by 2 in., and 1} in. by 1} in., respectively. These 
ranges, which are considered ample to cover a wide 
series of components, are in angeable one with 
another in any layout, thus, it is claimed, considerably 
increasing the scope of the system, Pe 

In order to bridge the gaps between the longitudinal 
T-slots elements, Dames frames, are used. These 
consist of blocks of a definite height, which have a 
tenon on the underside and a T-slot running at right 
angles to it on the upper surface. The tenon is located 
in the T-slots in the baseplate, while the T-slot 
enables other elements to be placed in any position 
on the baseplate. Another type of frame is provided 
with tenons, which enables it to be fitted into the T- 
slots in the edges of the baseplate and to be secured 
to it by the bolts, T-slots are cut in these elements 
in the plane of the baseplate at right angles to its 
lapel 5° thes Aeay..can To wees, fo. Grete Hp sides 
of the baseplate. The stop elements can also be extended 
in any direction by means of app te frames. 
The use of these frames increases the applications of the 








operations are carried out by employing 

an angle strap, the tenons of which locate in the hori- 
zontal T-slots of the stop elements, as shown at 5 in 
Fig. 1. The upper faces of these straps are slotted to 
receive sliding members, which can be placed in an 
ition on the strap and, in turn, are fitted with S 
aan gre ag This enables the drill bush to be set 
in any desired position in the jig or fixture. For boring 
operations, this arrangement can be modified by fitting 
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Paemeee Bieete to eit meqiien, avted. te the 
-slots in the stop elements or baseplate. 

Clamping may be effected by flat or goose-neok 
clamps of various lengths. These clamps are ribbed 
for reinforcement and are to receive cylindrical 
heels into which extensions of any desired length can 
be screwed. Swing-over clamps, pillar jacks, base 
jacks, side clamps, and quick-acting clamps of various 
types are also available. In order to accommodate 
angular settings in a jig or fixture, elements having 
tenons at fixed angles are provided, while stop elements 
which can be rotated in a horizontal plane, as shown 
at a in Fig. 11, with a fixed recessed stop element above 
it at 6; sine-bar units are also available. Bore locations 
are accommodated by adaptors for the insertion of 
dowels and circular rings ona tenoned base for the 
larger bores, while trunnion elements to which cylinders 
of various sizes are fitted can be employed to locate the 


longer bores. 
pve 2 me may be converted into jigs or fixtures 
of the machine-vice type by means of a special set of 


elements. These consist of a block, which is fitted with 
a square-threaded spherical-ended screw, the latter 
being in contact with floating self-aligning elements. 
There are a number of types of such elements, including 
one with two rotatable jaws and another with single 
jaws and either straight or serrated faces. Serrated 
pads are also available for attachment to the stop 
elements in either horizontal or vertical T-slots. The 
reaction due to tightening the vice joint is taken on the 
transverse T-slots of the baseplate, though the stop 
elements supporting the block, or the block itself, can 
be reinfo by stop thrust elemerts, as shown in 
Fig. 4. Another feature of the system is that jigs and 
fixtures may be constructed to incorporate dividing 
headstock and tailstock units. These units can be 
mounted either directly on the baseplate or on the sides 
of the stop elements. A series of faceplates has been 
designed for turning operations. These are provided 
with T-slots which radiate from the centre at intervals 
of 45 deg. A T-slot is also cut in the periphery, so that 
the face can be extended. There is a series of frames or 
angle brackets for each diameter of faceplate. These 
are located in the T-slots in the face plate by means of 
tenons and are provided with slots for building up 
fixtures for boring and facing operations. They can 
be adjusted for centre by sliding them along the T- 
slots in the face plate. 

All the baseplates in the Wharton system are made 
of nickel cast-iron, while the other elements, including 
the face plates, are either of case-hardened mild steel 
or 50/60-ton tensile nickel-chrome steel. The choice 
between these two materials depends on whether wear 
or strength is the predominating factor. For instance, 
the stop and height elements and the tenons are all case- 
hardened, while the face plates, angle straps, bolts, nuts, 
drill slides and plummer blocks are of high-tensile steel. 

In order to simplify the work of designing the layouts 
under the Wharton system use is made of dumm 
elements, which are constructed in plastic material. 
Dummies are employed, so that forward planning of the 
operations on a component can be undertaken without 

ing the actual elements. The number of those 
employed on the machines can therefore be maintained 
at a maximum, while the appreciable wear caused by 
utilising them for planning is reduced. In addition to 
providing the jig and fixture erector with information, 
these dummy layouts enable records to be prepared. 
This is done by photographing the assembly from 
various angles, in conjunction with a list of parts and 
erection instructions. The complete picture provided in 
this way is produced in a fraction of the time necessary 
to prepare drawings. A finished component can, of 
course, be used in the erection of such assemblies or, 
where a new design is under consideration, a plaster 
cast may be employed. When such dummy elements 
are it is not essential that they should be of the 
same order of accuracy as the actual elements, since 
the attached lists show the parts that are necessary to 
make up the particular dimensions. A further advan- 
tage of these layouts is that they are likely to bring to 
light operational difficulties, which would not always 
be apparent from drawings. Closer collaboration 
between the designer and the production staff is also 
possible. Finally, it is claimed, the method lends 
itself to the more efficient training of the production 

staff and to the better instruction of. apprentices, since it 
is possible by their use to provide better facilities for 
the study of production problems in the technical 
schools than during actual machining operations. 

In order to protect the elements during operation, 
and at the same time to facilitate the removal of swarf 
and coolant, a protective material, consisting of rubber 
combined with fibre, has been in sheet 
form. This can be cut up into pieces of convenient 
size and shape and pressed over those faces of the 


base and elements which need not register with the 
component, as shown in Fig. 17, page 612. The material 
adheres to the surface at a temperature slightly above 
that of the operator’s hand and any swarf can be easily 
removed. 


INSTITUTION ELECTIONS. 
InsTITUTION OF MEcHANTCAL ENGINEERS. 
Member.—Professor Herbert Addison, B.Sc. (Leeds), 


Giza, ; Alan Osbourne, Washington, U.S.A. ; 
Daniel Sibnitll Parsons, M.Eng. (L’pool), “Buenos 
Aires, Argentina. 

Associate Member to Member.—William Frederick 
Cartwright, Port Talbot; John William Cooling 
M.Se. Tech. (Manch.), London; Philip inger 
Forward, Farnborough; John Cyril Jones, B.Sc. 
(Eng.) (Lond.), London; John McKeown, Ph.D., 
M.Sc. (B’fast), London; Colonel Frederick Hugh 


, R.E., London ; George Winnington Martin, 
Dunedin, N.Z. ;. Cecil Thomas. Melling, M.Sc. Tech. 
(Manch.), Luton, 


InstrruTe oF Marine ENGINEERS. 


Member.—George Webster Atherton, Colwyn Bay ; 
John Bradford Black, Ryde, N.S.W., Australia ; Alfred 
Leslie Clayton, Altrincham, Cheshire; Hugh Dean, 
berg) Nearer Australia ; Thornton Ernest Drag- 
gett, Bishop Auckland ; George Henry Fairlem, Lon- 
don, E.C.3; Joseph Patrick Gateley, Glasgow ; 
William Green, Upminster; William H Hewitt. 
Blackpool; Herbert Arthur McConochie, Wallasey ; 
Archibald Victor Monk, London, N.W.11; William 
Oswald Nicholson, Corfe Mullen, near Wimborne ; 
John Oliver, Walkden ; William Brass Olsen, Sunder- 
land; Arthur George Porter, East Lindfield, Sydney ; 
Peredur Wynn Thomas, Northampton ; George Torrie, 
Broadstairs, Kent. 

Associate to Member——Henry Noel Buddle, Fal- 
mouth. 

Associate Member—Desmond Kenneth Allston, 
Southampton. 

Graduate to Associate Member.—Reginald Sydney 
Brett, Newcastle-upon-Tyne. 


Institution oF SrrucruRAL ENGINEERS. 

Member.—Elgin Lionel Margo, Johannesburg ; Joseph 
Kershaw (Jun.), Sale. 

Associate Member to Member.—Ernest Henry Mac- 
millen, Glasgow. 

Associate Member.—Gordon David Diack, Lerwick, 
Shetland; S. Maurice Evans, M.B.E., A.R.I.B.A., 
P.A.S.I., London ; Robert James Hankinson, London ; 
Patrick Stanilaus Kenny, Richmond, Surrey; Wolf 
Sefton, London. 

Graduate to Associate Member.—Goronwy Hughes, 
Stockton-on-Tees ; Alexander John Knight, Enfield. 





BOOKS RECEIVED. 


The Institution of Mechanical Engineers. Proceedings. 
Volume 152. January to December, 1945. Offices of 
the Institution, Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. 

Ministry of Transport. Radar for Merchant Ships, 
Including a Performance Specification. H.M. Sta- 
tionery Office, Kingsway, London, W.C.2. [Price 
9d. net.) 

Ministry of Transport. Memorandum No. 577. Memor- 
andum on Bridge Design and Construction. H.M. 
Stationery Office, Kingsway, London, W.C.2. [Price 
1s. net.) 

Medical Research Council. War Memorandum No. 17. 

Environmental Warmth and Iis Measurement. A Book 

of Reference Prepared for the Royal Naval Personnel 

Research Committee of the Medical Research Council. 

By T. Beprorp. H.M. Stationery Office, Kingsway, 

London, W.C.2. [Price 9d. net; supplement contain- 

ing large-scale charts, Is. 6d. net.) 

A Primer of the Internal-Combustion Engine. By Dr. 

H. E. Wmperis. New and revised edition. Constable 

and Company, Limited, 10, Orange-street, Leicester- 

square, London, W.C.2. (Price 5s. net.] 

Index to the Water Act, 1945, By DELWyYN G. Davies. 

“Water and Water Engineering” Offices, 30-31, 

Furnival-street, London, E.C.4. [Price 3s., post free.] 

Jet Flight. By Joun GriIERSON. Sampson Low, Marston 

and Company, Limited, 43, Ludgate-hill, London, 

E.C.4. [Price 18s. net.] 

Bench Work and Fitting. By W. J. Peck. Second 

edition. Sir Isaac Pitman and Sons, Limited, Parker- 

street, Kingsway, London, W.C.2. [Price 3s. 6d. net.] 

Basic Mathematics for Radio Students. By F. M. CoLE- 

BROOK. Published for The Wireless World by Iliffe 

and Sons Limited, Dorset House, Stamford-street, 

London, 8.E.1. [Price 10s. 6d. net.] 

Department of Scientific and Industrial Research. Forest 

‘Products Research. A Handbook of Woodcutting. By 

P. Harris. H.M. Stationery Office, Kingsway, 

London, W.C.2. [Price 9d. net.] 

Transactions of the Liverpool Engineering Society. Volume 

LXVI. Seventy-First Session. Edited by E. B. CoLre 

and W. Burrows. Offices of the Society, 9, The 








Temple, 24, Dalé-street, Liverpool. 





PERSONAL. 


Mr. J..A. SANDERSON, M.I.Mech.E., has now completeq 
over 50 years’ service with Messrs. Davy and Unite 
Engineering Company, Limited. He has been responsibje 
for many years for the contracts and sales side of the 
business and has latterly specialised in hydraulic forge 
equipment. Mr. Sanderson has reached the normal 
retiring age prescribed by the company, but, at the 
request of the directors he is continuing in the service 
of the company. 

Mr, N. E. Kearey, A.M.1.E.E., has been appointed 
deputy director of the Council of Industrial Design, 
Tilbury House, Petty France, London, S.W.1. 

Dr. A. G. Ramsay, B.Sc., has been appointed manager 
of the refinery at Clydach, South Wales, of the Mond 
Nickel Company, Limited. He succeeds Mr. I. A, 
BarEey, who, as stated on page 130, ante, has been 
appointed managing director of Messrs. Henry Wiggin 
and Company, Limited. 

Mr. G. C. B. Everarp, deputy electrical engineer to 
the Horsham Urban District Council Electricity Depart- 
ment, has been made chief electrical engineer and mana- 
ger of the undertaking, in succession to the late Mr. F. 


+ | FFRENCH. 


Mr. E. C. Wuire has relinquished the position of 
managing director of Crosthwaite Furnaces and Scriven 
Machine Tools, Limited, York Street Ironworks, Leeds, 9, 
and has been appointed deputy chairman. Mr. W. 
KELLY has succeeded Mr. White as managing director. 


Mr. H. Cyr Davin has been released by the Board 
of Trade from his position of Deputy Timber Controller 
(Overseas Supplies) from June 17, but will continue to 
serve in an advisory capacity. Mr. David has been 
succeeded by Mr. T. Lamas LEES. MR. D. W. McINTYRE 
has been made Assistant Controller, Dept. I, Branch 1 
(Shipping), in place of Mr. Lamas Lees. 


Mr. E. Coos, A.M.I.E.E., A.M.I.Mech.E., deputy 
electrical engineer and manager, Wallasey Corporation 
Electricity Supply Department, retired recently after 
32 years’ service with the department. 


Mr, P. R. Brogan, who has had a long experience at 
the East Hecla Works of Messrs. Hadfields Limited, 
Sheffield, and has specialised in heavy dredger work, 
has joined the staff of Messrs. Paterson Simons, Limited, 
who are Messrs. Hadfields’ agents in the Malayan 
Peninsula. 

The small-tool department of Messrs. A. A. JONES AND 
SHrpMAN, Limrrep, East Park-road, Leicester, has been 
moved to new works in Narborough-road South, Braun- 
stone, Leicester. (Telephone: 34222; Telegrams: 
* Toolchuck, Leicester.”’) 


Messrs. PETER BROTHERHOOD, LIMITED, Peterborough, 
inform us that following the retirement of Mr. ROBERT 
HENDERSON, who has managed their Glasgow office for 
many years, they have appointed Messrs. HENDERSON 
AGENCIES (1945), Luarrep, 26, Bothwell-street, Glasgow, 
0.2, to be their agents for the whole of Scotland and 
Northern Ireland. 


Messrs. BE. H. Jones (MACHINE TOOLS), LIMITED, 
Edgware-road, The Hyde, London, N.W.9, inform us 
that the address of their Birmingham office is now 72-78, 
Wrentham-street, Birmingham, 5. (Telephone: Midland 
5593-4-5.) 

Messrs. IGraNnic ELEecrric COMPANY, LIMITED, 
Victoria Station House, Victoria-street, London, 8.W.1, 
are opening a new office at 109, Pilgrim-street, Neweastle- 
upon-Tyne, 1. (Telephone: Newcastle-upon-Tyne 
22103.) Mr. J. K. Hatt has been appointed manager of 
this office. 





G.W.R. O1m-BURNING PASSENGER LOCOMOTIVE.—The 
Great Western Railway have just completed the con- 
version of the first of their passenger locomotives from 
coal to oil burning. The engine after completing trials 
at the Swindon works will be employed on the fast 
passenger service between London and Bristol. The 
company have 11 oil-burning heavy goods locomotives 
in South Wales hauling coal and freight trains for runs 
of up to 250 miles between re-fuelling points. 





CENTENARY OF THE CHEMICAL SocieTy.—The Council 
of the Chemical Society have announced their intention 
to celebrate next year, the cent y of the foundati 

of the Society, which fell duein 1941, It is proposed that 
the celebrations should occupy the three days, July 15, 16 
and 17, 1947, and many distingujshed overseas chemists 
are beinginvited. It is hoped to arrange a series of special 
events, both social and scientific, which will include an 
exhibition to illustrate the Society’s history. An 
executive committee to make arrangements for the 
celebrations has been set up and has already begun its 
work, It is anticipated that the eleyenth International 
Congress on Pure and Applied Chemistry will take place 
immediately following the centenary celebrations of the 








Chemical Society. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday, 

Scottish Steel.—Supplies are far below the demand 
despite the excellent output figures recently published. 
The latest development is the introduction of three-shift 
instead of two-shift working at two light-plate mills. 
It is understood that the price of medium plates and 
heavy plates, rolled in a sheet mill, is to be re-established 
at 211. 158per ton. This special price is necessary to 
cover the extra cost of production involved. The 
controlled price of 181. 19s. 6d. at the plate mills of the 
heavy steelmakers is insufficient to cover the higher 
costs of sheetmakers. The reason for giving the sheet- 
makers @ special price is to relieve the heavy steel rollers 
of some of the current plate demand. During the war 
there were two occasions when a special price for such 
plates had to be conceded to relieve the supply position. 
The price now fixed corresponds with that initially fixed 
in war-time. This time the price will be a net price in 
the case of medium plates, but it is understood that the 
rebate scheme will apply to #-in. plates. With home 
demand still inereasing, foreign inquiries cannot be given 
more than fractional tonnages. Re-rollers now have 
considerably heavier order books, and if raw material 
supplies would permit, some firms would be glad to re- 
introduce three-shift working. Semies are in reasonably 
good supply, but the position regarding billets and sheet 
bars is still doubtful. Imports from the Dominions may 
be stepped up further to relieve the situation: 

Scottish Coal.—Supplies are being used to meet the 
requirements of public utilities and other users who will 
be consuming coal during the Fair Holiday period. 
This year the position is more difficult owing to the 
abnormally low state of existing stocks at gasworks and 
electric power stations, especially the latter. With 
only two weeks’ reserve in hand, the post-holiday position 
will be little better than at the end of the winter. The 
semi-official estimate indicates a definite shortage of 
bituminous nuts and screened coal. Inferior fuels are 
fairly plentiful, but users are not desirous of increasing 
their quantities of this class. Gas coke is in ample supply 
at some works, and the suggestion has been made that 
the domestic consumer might be asked to accept a pro- 
portion of his allocation in the form of soft coke. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—tIron foundries are busily employed, 
but neéd more skilled men. Steel foundries and the 
light rolling mills are also shért of labour. The produc- 
tion of steel is increasing as progress is made with the 
orders on hand. Export business is growing, especially 
in fine steels and many types of steel products. Overseas 
buyers are pressing for larger and earlier deliveries 
so that the works capacity is severely taxed, and ship- 
ments continue to be delayed awaiting cargo space. 
Basic-steel production is well maintained, and there is 
a heavy demand for acid carbon steels. A fairly large 
proportion of the demand for alloy steels is on export 
account. Engineering departments engaged in the 
production of heavy machine tools, cement-making 
plants and heating and ventilating installations have 
a large amount of work in hand. 

South Yorkshire Coal.—The production of coal still 
falls short of requirements, and special efforts are being 
made to allocate sufficient coal to gas and electricity 
undertakings to relieve the shortage; the supply in 
many instances is below the safety level. Railways also 
are pressing for larger deliveries to permit of the working 
of additional holiday trains. Coke-works have had their 
allocations of coal reduced by 10 per cent., with a conse- 
quent reduction in the make of coke and the supply of 
coke-oven gas. House-coal supplies are just sufficient 
to cover the permitted deliveries to customers. 





THE Sir Jomn Cass TECHNICAL INSTITUTE.—A pros- 
pectus of the full-time, part-time day and evening, and 
evening courses, at the Sir John Cass Technical Institute, 
Jewry-street, Aldgate, London, E.C.3, has recently come 
to hand. It is pointed out that the Institute has been 
damaged by enemy action and that, in consequence, 
courses are curtailed. Definite arrangements, however, 
have been made for courses leading to the Intermediate 
Examination common to the Science and Engineering 
Faculties of the University of London, the B.Sc. (General) 
and (Special), and the B.Sc. (Engineering) Metallurgy, 
and higher degrees. Students are also prepared for 
the examinations of the Institute of Physics, the 
Royal Institute of Chemistry, the Institution of Metal- 
lurgiste, and other bodies. The prospectus contains 
detailed time tables, syllabuses and particulars of fees, 
etc., while information on the Institute’s Department 
of Navigation is also included. Courses other than those 
given in the prospectus will be opened as opportunity 
allows. The 1946-47 session commences on Monday, 
September 23, and students will be enrolled during the 
preceding week. Copies of the prospectus may be 
obtained on application to the Principal. 


NOTES FROM THE SOUTH-WEST. 


CaRDIFF, Wednesday. 

The Welsh Coal Trade.—A dispute between a colliery 
fireman and a miner brought 1,500 of the 2,600 men 
employed at the Parc and Dare Collieries, Treorchy, 
Rhondda Valley, out on strike last week. After the 
workmen had intervened, the day shift decided, at a 
pithead meeting, not to work and made representations 
to the management, through their lodge committee, 
demanding the dismissal of the fireman and threatening, 
failing satisfaction, to remain on strike indefinitely. They 
returned, however, after two days. At another colliery, 
the Cambrian, in Clydach Vale, 50 miners staged a 
lightning strike as a protest against the proposed cute 
in the food and soap rations. In the past month, there 
have been a ber of stoppages at 14 collieries, the 
Coal Board was told last week, following disputes chiefly 
concerned with wages and working conditions. The 
Board also received a report showing a marked upward 
trend in the previous ten weeks in recruitment for the 
mines, particularly among boys, no fewer than 548 
having entered the industry in that period. Conditions 
were still difficult in the Welsh steam-coal trade during 
the past week. The demand was actively maintained for 
all but the very lowest grades, and with home users still 
requiring heavy supplies, there was hardly any coal to 
spare from present outputs for the export trade. Limited 
quantities of the better qualities were, however, available 
from the Government dumps, which were -being lifted, 
while some good-quality anthracites were provided 
from the new opencast workings. The demand for the 
large sorts was very keen and, with stem lists well filled 
ahead, the tone was firm. The sized and bituminous 
smalls were extremely scarce and the occasional parcels on 
offer commanded strong values. The home demand for 
cokes and patent fuel was brisk and only small supplies 
were available. 

Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the tin-plate industry was as active as 
the current production would allow. Most makers were 
filling up their order books for the third quarter of the 
present year. Quiet conditions continued to rule in the 
export market as makers, after meeting the home 
demand, had only limited quantities to sell.- There is 
no relaxation in the intense demand for steel sheets, and 
makers are unable to cope with the business offered. 
The iron and steel scrap market remains quiet as the 
steelworks appear to have adequate supplies. The 
prices of iron and steel products and of non-porous 
metals are as follows: Prime tin-plates, per box of 108 Ib., 
containing 112 sheets measuring 20 in. by 14 in., 32s. 6d. ; 
328. 9d., and 33s. 14d., f.o.r., according to the tin coating, 
for home consumption, and 33s. 6d. and upwards, f.o.b., 
for export. Unassorted tin-plate base uncoated plates, 
27s. per box, f.o.r. at makers’ works. Unassorted terne- 
plates, per box of 112 sheets, measuring 28 in. by 20 in., 
61s. f.o.r. All the above prices are subject to a revised 
schedule of extras for certain sizes and qualities. Gal- 
vyanised corrugated steel sheets, No. 24 gauge, in bundles, 
271. 7s. 6d., and steel-sheet and tin-plate bars, 121. 2s. 
all per ton delivered. Welsh hematite pig iron, 81. 9s., 
and Welsh basic pig iron, 71. 15s. 6d., both per ton, 
delivered, and both subject to a rebate of 5s. The 
distribution of supplies of metallic tin is controlled and 
the price of the metal is 3001. a ton. 
control price of fire-refined copper (containing not less 
than 99-2 per cent. of the metal) is 702. 10s. a ton, and 
that of high-conductivity electrolytic copper, 721. a ton. 
The maximum control price of lead, English quality, is 
461. 10s. a ton, of foreign good soft pig lead, duty paid, 
45l. a ton, and of spelter, 401. a ton. 








BURSARIES IN CHEMICAL ENGINEERING.—The Institu- 
tion of Chemical Engineers have decided to establish two 
bursaries, each worth 100/. per annum, for the purpose 
of assisting students to obtain a Bachelor’s degree in 
chemical engineering. Candidates must have reached 
the Higher School Certificate or Intermediate B.Sc., 
or equivalent standard. The bursaries will be tenable 
for three years, subject to satisfactory progress reports 
at. the end of each academic year. The candidate 
is not restricted to his place of study, provided that the 
course is a full-time one and leads to a degree of the 
standard approved by the Institution. Applicants 
should be British subjects by birth and will be required 
to produce a copy of their birth certificate before the 
bursary is granted. In the case of candidates having 
equal qualifications, preference will be given to those 
whose applications are supported by corporate members 
of the Institution. When applying, candidates should 
give the date and place of their birth, the names and 
nationality of their parents, and details of their school 
career. They should include the name of the headmaster 
of the school from whom an opinion on them can be 
obtained. Applications should be addressed to bed ts 
honorary secretaries, The Institution of 
Engineers, 56, Victoria-street, London, S.W.1. by whom 
they must be received not later than August 1, 1946. 





The maximum 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF CrvIL ENGINEERS.—Thursday, July 4, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
“The Technique of Film Production, with Particular 
Reference to Science and Engineering,” by Mr. Geoffrey 
Bell. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Friday, 
July 5, 12.30 p.m., The Society of Motor Manufacturers 
and Traders, 148, Pieeadilly, W.1. Informal luncheon, 
followed by a series of short addresses, in celebration of 
the Institution’s 40th anniversary. For further details, 
see page 533, ante. 

INSTITUTE OF Puysics.—Industrial Spectroscopic 
Group: Friday and Saturday, July 5 and 6, The Well- 
come Research Foundation, 183, Euston-road, N.W.1. 
Conference on “Industrial Spectroscopy.” Friday, 
July 5, 2.30 p.m., “ Infra-Red Absorption Spectroscopy,”’ 
by Dr. H. W. Thompson and Mr. G. F. Lothian. Satur- 
day, July 6, 10 a.m., “ Emission Spectroscopy,” by Mr. 
A. 8. Nickelson, Mr. A. Walsh and Mr. H. T. Shirley. 
For further details, see page 539, ante. 

INSTITUTION OF PRODUCTION ENGINEERS.—Shrewsbury 
Sub-Section: Thursday, July 11, 7.30 p.m., “ The 
Principles Involved in Fabrication to Replace Castings,” 
by Dr. J. H. Paterson. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Iron and steel producers are run- 
ning their plants at full capacity and are turning out 
tonnage on a scale that equals the record war-time 
makes, but the exceptionally heavy requirements of 
customers considerably exceed the supplies. The demand 
for larger deliveries of material for essential home require- 
ments must receive attention and limits the possibility 
of dealing with export trade. Domestic consumers, 
in fact, are having to wait several months for delivery 
against recent purchases and manufacturers of some 
commodities have as much work as they can handle 
over the second half of the year. Possibly some increase 
in production might be attained if more fuel were avail- 
able. The reduction in output of Cleveland ironstone, 
largely due to labour shortage, has necessitated consider- 
able extension of use of the more costly foreign ore. 
Pig iron is wanted in larger quantities than are available 
and the shortage of coke is preventing the re-kindling 
of additional blast-furnaces. 

Foundry and Basic Iron.—Makers of light castings 
require large supplies of foundry pig iron to enable them 
to deal with their extensive commitments. The local 


6d.,| make of high-phosphorus pig contributes but little to 


the current needs and North-East Coast founders are 
in urgent need of larger supplies from other producing 
districts. The outputs of the basic blast-furnaces cover 
the requirements of the local steelworks but. leave no 
surplus tonnage for use elsewhere. 

Hematite, Low-Phosphorus and Refined Iron.— Deliveries 
of East Coast hematite are sufficient to meet actual needs 
for home purposes and the increasing supplies of low- 
and us grades of iron are adequate 
for present requirements, but the growing demand will 
necessitate larger deliveries. ~Outputs of refined iron 
are moving steadily into use. F 

Manufactured Iron and Steel—Satistactory quantities 
of semi-finished and finished iron are reaching users, but 
the large parcels of semi-finished and finished steel 
available fall considerably short of requirements. There 
is a continued demand for larger deliveries of billets, 
blooms, slabs and sheet bars. Substantial inquiries for 
finished steel are circulating, but the volume of orders 
in hand is limiting the acceptance of further business for 
supply before the end of the year. Makers of black and 
galvanised sheets have full order books and plate pro- 
ducers are extensively sold, while plants turning out 
rails, railway chairs, fishplates, crossings, pit props 
and other colliery requisites are very busily employed. 

Scrap.—There is brisk buying of the better qualities of 
iron and steel scrap, deliveries of which are heavy and 
increasing. The demand is greatest for cast iron, 
machinery metal and good heavy steel scrap. 
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CoNTROL oF Bouts, Nuts AND SCREWs.—A new Order 
issued by the Ministry of Supply (8.R. and O. No. 828, 
1946, price 1d.), increases the maximum prices of certain 
types of iron and steel bolts, nuts, screws, screw studs. 
and rivets, and removes from control the maximum 
prices for non-ferrous metal bolts, nuts, serews and 
screw studs. 
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ENGINEERING. 


35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal ‘and any other publication bearing a 
similar title 

a) ic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 


TEMP ie Bak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 


Accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 











SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdon .................... £3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies ............ 3 3 0 
For all other places abroad— 
Thin paper copies ............. £3 3 0 
Thick paper copies ............ 3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
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THE DISINTEGRATION OF 
GERMAN WAR INDUSTRY. 


In view of the readiness of professional historians 
to start at any moment a new inquiry into the 
causes, conduct and effects of past wars, however 
ancient, it is rather much to hope that any finality 
can be achieved, after an interval of little more 
than a year since the termination of hostilities, in 
assessing the true course of Germany’s industrial 
and military collapse. Facts are still being assidu- 
ously collected and sifted, at Nuremburg and else- 
where ; but another decade of ing and sifting 
may still leave important evidence undiscovered, 
and the true relationship and influence of the 
garnered evidence may still not be ap 


preciated. 
Naval men discourse, as of old, of blockades and | W@gons. 


the potency of the “ fleet in being” ; air strategists | quite 
claim that their Arm alone prevented Germany 
from building up an internal organisation that— 
granted a continuance of domination over Europe 
—might have set at nought the efforts of the sea 
forces of the Allies; the soldier, confident in his 
new mechanised weapons, decries the’ policy of war 
at a distance and claims that. the infantryman, 
victorious on the enemy’s soil, is the only sure sign 
that the conflict is at an end. Im any case, the 
true picture cannot be drawn without a dependable 
knowledge of the process of decline, as it was seen 
from within by the vanquished, and not the least 
important part of the task of the Allied Military 
Government in Germany is that of obtaining, from 
Germans and others who saw it ‘at first hand, the 
facts about the effects of various forms of attack 
upon the industrial and economic life of the country. 

From the Allied side of the fighting line, some 
fairly clear impressions have been put on record in 
official dispatches, and, no doubt, more will follow. 
The proceedings at Nuremburg, and before other 
war-guilt tribunals, appear to render it unlikely 
that there will beso many post-war military reviews 
published in Germany by ex-officers of high rank 
as were printed after the 1914-18 war; but the 
desirability of obtaining their views has not ‘been | reported 
overlooked, and an in ing selection of them 
has been produced. in the United States in an 





80-page brochure entitled Defeat, a copy of which 
Fan home It was prepared by the 
Intelligence Section of the Head , Army 
Air’ Forces, Mediterranean Theatre of Operations, 
604 | naturally concentrates rather heavily onthe 
air point of view; but, as'a collection of German 

on the failure of the German 
offensive and resistance, it must be regarded as an 
historical document of some significance, even if 
partly discounted by the possibility that some, at 


608 | least, of the officers who were interrogated may have 


been saying only what they expected that their con- 
querors would wish to hear. 

One of the most detailed statements quoted in 
the survey is that of Albert Speer, the former 
Minister for Armaments and War Production, whose 
official position may be held to entitle’ him to first 
consideration ; his was a written statement, which 
may or may not impugn its accuracy, but it conveys 
the impression of truthfulness in all main essentials. 
Asked to state the relative importance of the 
various kinds of targets, as assessed from “the 
receiving end,” Speer gave them in the order: 
attacks on key points in the basic industries or 
supplies ; ~ attacks on rt and communica- 
tions—though, he said, the effect of these was long 
delayed ; attacks on front-line positions; attacks 
on final stages of manufacture in industry ; attacks 


om on towns ; and attacks on naval installations, ship- 


ping activities, and airfields. The attacks on the 
99 | chemical industry were the most difficult to deal 
624| with, he continued, because a chemical plant is 
such ‘a complex i and he expressed the 
opinion that these attacks alone “would have 
sufficed, without the impact of purely military 
events, to render Germany defenceless.” In making 
this statement, it is explained, he was including 
synthetic-oil plants in the general term of “‘ chemical 
industry.” Speer added that ball-bearing factories 
and power stations came into the same category. 
Questioned further on the subject of oil, Speer 
said that the shortage of liquid fuel was felt first 
in the aviation supplies, and, in the Luftwaffe, it 
“became i ble as from September, 1944 ”’ ; 
from that date, the allocation was reduced to 30,000 
tons a month, whereas the monthly requirements 
were between 160,000 and 180,000 tons. Stocks’ of 
motor spirit and Diesel fuel were maintained for 
some months longer from Roumanian reserves, 
and 60,000 tons a month to industry could be 
allowed to the end of the war, which was “ within 
tolerable limits.”” The reduction of industrial output 
was not due primarily to lack of fuel, but to diffi- 
culties in rail transport, which, from November, 
1944, onwards, prevented power plants and gas- 
works from obtaining sufficient coal and interfered 
with deliveries of factory products. Latterly, this 
difficulty was enhanced by attacks on canals, which 
had been used to offset the shortage of railway 
Reserves of road motor ere were 
quite inadequate to compensate for the lack of 
railway stock. Air attacks on the Ruhr 
reduced railborne coal supplies in 1944 from a 
normal level of 22,000 trucks daily to only 12,000, 
which caused a serious fall in steel production ; 
by March, 1945, the daily traffic was down to 
between 3,000 and 4,000 trucks. Speer attributed 
the final collapse of German war production to the 
loss, in January, 1945, of the Upper Silesian coal 
resources rather than to shortage of liquid fuels. 
The attacks on the ball-bearing factories, accord- 
ing to. Speer, did not materially affect the production 
of essential military equipment, though the use 
of ball bearings had to be curtailed and other 
forms of bearing used increasingly, to the extent 
of some 50 to 60 per cent. If, however, all the ball- 
bearing plants had been attacked simultaneously, 
or if the attacks had been re three or four 
times at fortnightly intervals, he thought that 
armaments production would have been brought to 
a standstill in three or four months. A similar 
result would have been achieved if the air attack 
had been concentrated upon electric power stations 
until 60. per cent. of the output was cut off, and 
concentration upon nitrogen plants would have 
ee the ae of explosives; but Speer 
the refining of erude ‘oil could’ be 
areca teikprends even in the face of severe 
attacks. Heavy damage was caused by the 
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destruction of the gas grid in the Ruhr; but, accord- 
ing to him, the breaching of the Méhne dam produced 
only a limited effect, because it was not acoompani 


SCIENTIFIC RESEARCH IN 
THE UNITED KINGDOM. 


Nor infrequently it happens that the most lasting 
benefits arising from exhibitions and conferences 
are not those for which the gathering was originally 
convened ; for example, there must be many men 
in responsible positions to-day who owe the oppor- 
tunity to achieve them to some contact 
incidentally effected at functions of this kind, and 
it is probable, though difficult to prove, that various 
important scientific and technical developments 
have derived from ideas that arose from remarks 


ip | or incidents or exhibits, to the influence of which, 


launch them. He complained of the lack of 
parts, due to attacks on factories and 

A report by Generalfeldmazschall Milch and other 
high-ranking officers of the German Air Staff deals 


aircraft factories and ball-bearing factories between 
the outbreak of war and-April, 1945. The aircraft 
industry: had been well dispersed before the end 
of 1943 and, im consequence, an output of between 
1,000 and 1,100 aircraft monthly was maintained 
until'the spring of 1944. The intended expansion 
of the industry was prevented, however, and Milch 
estimated that the Reich was deprived of about 
4,000 fighters on this account, though there were 
always enough to equip “the relatively inadequate 
influx of crews,” due to an unsatisfactory training 
programme. By the time that a sufficiency of new 
personnel was organised, the lack of fuel resulting 
from continued air attacks had “‘ begun to render 
these matters of purely: academic interest.” Ade- 
quate dispersal enabled the manufacture of com- 
ponents for the Me.262 to proceed with little 
interruption, but “raids on the final assembly 
plants proved very effective.” Aero-engine pro- 
duction, it was Slaimed, was always up to require- 
ments. The various officers a ae that “the 
aircraft industry as a whole was finally and decisively 
crippled by the of transport facilities as a 
on communications and fuel 
targets”; and on the eve of the final ¥ 
some 2,000 trains loaded with Luftwaffe material 
were said to have been “ frozen” in various parts 
of the Reich—a total which seems rather an exaggera- 
tion. Milch admitted that, at one time, ball-bearing 
production was halved, but claimed that it was 
soon restored to about 75 per cent. of full output 
and that, thanks to ample stocks, the aircraft 
industry was never seriously incommoded in this 
+ From our own. observations, however, 
we can add to this that some of the German war-time 
ball bearings, produced by slave labour, were much 
below ane optimum standard of finish. 

Brief comments from a number of captured 
German officers’ substantiate the opinions quoted 
above, though sometimes they contradict each 
other in details. A Luftwaffe officer. maintained 
that “you cannot destroy railways with heavy 
bombers” and that “paralysis of an enemy’s 
transportation is much more difficult to attain than 
destruction of his industry”; whereas a German 
major declared that the “most effective attack 
was on transportation and gasoline” and that 
“toward the end of the war, the transportation 


system was. practically dead.” Another major | and 


described the attacks on ball-bearing and tyre 
factories at Stuttgart, Hanover and Schweinfurt as 
“highly effective’; while a General Staff officer 
from the Italian front put the destruction: of ball- 
bearing, fuel, and heavy equipment plants first 
among the factors which decided ‘the war. His 
os explanation was “the complete crippling 
ion system both at home and on 
pti star, and his fourth was “the acute food 
shortage in Germany due to the disruption of the 
transportation system.”” On the whole, therefore, 
it would seem that the Allied air strategy was 
sound, though a heavier concentration on certain 
targets might. have expedited the eventual result. 


in other circumstances, the individual responsible 
might not have been exposed. The receipt, from 
the Royal Society, of various publications in con- 
nection with the Empire Scientifie Conference 
provides another instance of such an incidental 
benefit, for included among the other documents 

is one which, on its merits, might well be made a 
ees issue, with advantage to many who have 
need of the information that it contains, and 
possibly to the reputation of this country. The 
publication in question is entitled Notes on Current 
Scientific Researches in the United Kingdom, and 
has been prepared, of course, for distribution to the 
delegates ; so far as we are aware, it is not available 
to the public in general, though presumably copies 
will be supplied for reference to such university and 
institutional libraries as are likely to file the pro- 
ceedings of the Conference. Its obvious utility to 
all who are or may be directly concerned with 
scientific research is such, however, that. it deserves 
to be made available to a wider public and we hope 
that the Department of Scientific and Industrial 
Research, if not the Royal Society themselves, will 
consider the possibility of a wider distribution. 

The first impression conveyed by the booklet, 
which extends to some 128 pages, is that the volume 
of research work in progress is very much greater 
than is commonly supposed, or that the occasional 
references, in Parliament and elsewhere, to British 
activities in this direction would indicate. The 
contents are divided into six sections, dealing, in 
sequence, with academic research im universities 
and university colleges; the field covered by the 
Department of Scientific and Industrial Research, 
with, lists of its. research establishments and of the 
research associations—now numbering 28 in active 
being—which come under its egis; the research 
units of the Medical Research Councii ; agricultural 
research establishments ; fisheries research organi- 
sations ; and various research establishments which 
are directly attached to Ministries or other Govern- 
ment A series of appendices give 
details of various institutions and research stations, 
such as the Royal Botanic Gardens, the National 
Gallery research laboratory, the Royal Technical 
College at Glasgow, and the College of Technology 
at Manchester. 

The notes relating to the different establishments 
and laboratories vary greatly in the amount of detail 
given, and im any case could not be extensive, 
but they do present a picture of great interest and 
‘are sufficient ‘to constitute a valuable guide to 
inquirers even though, as a prefatory note points 
out, the booklet “is not by any means exhaustive.’ 
Nothing is said, of course, about the work which is 
always in hand in the privately-owned industrial 
laboratories such as those of the General Electric 
Company, the Metropolitan-Vickers Electrical Com- 
pany, Imperial Chemical Industries, and the Parsons 
Marine Engineering Turbine Research and 

mt Association, though it may be assumed 
that a great deal of the research in 
such establishments is being carried on with the 
knowledge, and often the friendly collaboration, 
of the more public laboratories, so that the risk of 
overlapping is not serious. In the ordinary course, 
there is probably more likelihood of overlapping, 
or apparent overlapping, among the university and 
college « laboratories, where aspirants to doctorates 
form a considerable of the research 
personnel, and where the selection of a subject 
for investigation may be conditioned largely by the 
amount and nature of the equipment available, or 
obtainable with’ the funds in hand. 
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It is, of course, no part of the purpose of the 
Royal Society's’ booklet to direct thé activities of 
would-be researchers or to describe the work 
actually in progress ;| it-is a collection of signposts 
and not a gazetteer. Moreover, some sort of liaison 
has long existed, among university laboratories as 
well as those sponsored or assisted by 
the Department of Scientific and Industrial Research, 
with a view to directing the energies of research 
workers into channels which are awaiting explora. 
tion, and away from those which, to change the 
metaphor, may have been rather over-fished in 
recent years. We do suggest, however, that there 
is a real need for the kind of publication which 
this booklet is not, because it was not intended to 
be, but which it might become without an excessive 
expenditure, of money or labour. Issued as an 
official periodical by the D.S.1.R. through H.M. 
Stationery Office, or privately by the Royal Society, 
perhaps in association with other bodies interested 
in research, it should command a ready sale and 
might well prove to be a potent influence to correct 
the tendency of the ill-informed to belittle the 
scientific vigour and status of this country by 
comparison with the better-advertised activities of 
other nations. 

As we mentioned last week, in discussing the 

general of the Empire Scientific Con- 
Coa. the concluding discussion meeting is to be 
held in the Royal Institution, London, on July 8, 
when the subject will be “The dissemination of 
scientific news to the public generally.”” Reference 
data, such as we visualise in the suggested expansion 
of this booklet, may or may not qualify as ** news,” 
but we hope that some time may be found in the 
course of the proceedings on July 8 to examine the 
possibility of establishing this publication as, say, 
an annual report of work in hand or contemplated 
for early prosecution. It need not conflict with 
any of the regular research reports which were 
familiar before the war and may be expected to 
resume their former regularity and fullness of detail 
as soon as the paper and printing situation becomes 
easier. Such reports are usually designed for the 
attention of specialists; what we have in mind is 
something that will be a convenient source of 
reference to the specialist who wishes to know, for 
instance, the name, address and telephone number 
of the responsible research worker in some particular 
field and —information already given in 
the present booklet—but which is also much more 
than a mere 


A few examples will indicate the kind of addi- 
tional information that would be useful. A number 
of laboratories list among their current researches 
such general subjects as “corrosion of metals,” 
without stating which metals are being studied or 
even the assumed or known causes of the corrosion. 
Others report that they are engaged on the ‘‘ develop- 
ment of methods ” for obtaining certain results, but 
do not state, even in the most general terms, the 
nature of the developments sought. One London 
college is carrying out “various investigations, 
including water-tube boilers ”: which is 
about as extreme an example of descriptive con- 
densation as could be conceived, though it indicates 
a field which, in spite of the vast amount of research 
and practical experience already accumulated, offers 


’ | almost limitless possibilities for further exploration. 


Such instances could be multiplied many times. A 
very few lines of fuller description would increase 
the value of the reference enormously and, which is 
of great importance, would attract the attention of 
many engineers and others who might be able to 
learn much from the work, or contribute materially 
to its advancement, if their interest were thus 
in| aroused. There has been, in recent years, a great 
and enthusiasm for research, among a wide 
public. Much of it is obviously the enthusiasm of 
ignorance, but it is not to be lightly dismissed on that 
account ; rather should the aim be to dispel the 
ignorance while retaining and fostering the enthu- 
siasm. Such a ication as we suggest should 
contribute powerfully to this end, as well as saving 
much time by providing a ready means of reference 
for those who, like ourselves, have found that the 
expansion of scientific and technical investigation 
has somewhat outstripped the ability of unaided 
memory to follow its many ramifications. i 
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NOTES. 


Tue Brraropay Honours List. 


WE give below a list. of and scientific 
men included in the final portion of the King’s 
Birthday Honours List, published on June 2. 
Among the new Officers of the Order of the British 
Empire are Mr. E. Ablett, M.Inst.C.E., chairman, 
Swansea Savings Committee ; Mr. E. Alcock, M.B.E., 
vice-chairman, North-Eastern Regional Committee, 
Engineering Employers’ Association; Mr. A. 
Bailey, M.Sc., A.M.Inst.C.E., Principal Scientific 
Officer, Building Research Station, Department of 
Scientific and Industrial Research ; Mr. H. Baume, 
M.LA.E., works manager, D. Napier and Sons, 
Limited, Acton; Mr. A. W. Browne, M.LE.E., 
technical director, Chloride Electrical Storage 
Company, Limited ; Mr. W. A. S. Butement, Assis- 
tant Director of Scientific Research, Ministry of 
Supply; Dr. C. M. Cawley, Principal Scientific 
Officer, Fuel Research Station, Department of 
Scientific and Industrial Research ; Mr. T. C. Coles, 
Chief Engineer, Air Ministry; Mr. K. J. Cook, 
M.I.Mech.E., manager, G.W.R. Locomotive Works, 
Swindon; Lieut.-Col. E. Graham, M.I.Mech.E., 
Mechanical Engineer (Railways), London Transport ; 
Mr. R, H. Gray, A.M.I.Mech.E., Inspector, Class I, 
Ministry of Supply; Dr. J. H. E. Griffiths, lately 
Principal Experimental Officer, Admiralty; Mr. 
G. Grime, M.Sc., Principal Scientific Officer, Depart- 
ment of Scientific and Industrial Research; Mr. 
W. IL. Hay, assistant to chief surveyor, Glasgow, 
British Corporation Register of Shipping and 
Aircraft; Mr. S. A. Hicks, M.I.Mech.E., lately 
Regional Controller, Northern Ireland, Board of 
Trade ; Dr. S. G. Hooker, assistant chief engineer, 
gas turbines, Rolls-Royce Limited; Mr. J. M. 
Knowlson, M.I-E.E., lately Principal Experimental 
Officer, British Admiralty Delegation, Washington ; ; 
Mr. J. W. Mason, M.Inst.C.E., Engineering Inspec- 
tor, Ministry of Health ; Mr. E. Potts, principal 
surveyor, Lloyd's Register of Shipping; Mr. W. 
Steeds, M.I.Mech.E., Principal Technical Officer, 
School of Tank Technology, Military College of 
Science; Mr. R. W. Sutton, Superintending 
Scientist, Research Laboratory, Admiralty; and 
Mr. D. N. Walker, A.M.I.Mech.E., A.F.R.Ae.S., 
lately development manager, Power Jets Limited. 
The new Members of the Order of the British 
Empire include Mr. A. Bowman, M.I.N.A., repair 
manager, Scotts’ Shipbuilding and Engineering 
Company, Limited ; Mr. A. Brown, shipyard mana- 
ger, Alexander Stephen and Sons, Limited, Glasgow ; 
Dr. A. H. Cooke, demonstrator and lecturer, Claren- 
don Laboratory, Oxford; Mr. T. Davies, A.M.Inst. 
C.E., chief technical assistant, Ministry of Supply ; 
Mr. A. J. H. Fitt, M.I.Mech.E., engineer and steam- 
turbine designer, W. H. Allen, Sons and Company, 
Limited ; Mr. B. M. Furneaux, chief-draughtsman, 
Experimental Bridging Establishment, Ministry of 
Supply; Mr. E. W. Green, chief designer, Torpedo 

ntal Establishment, Admiralty ; Mr. T. A. 
Griffiths, M.I.Mech.E., Babcock and Wilcox, Limited, 
Renfrew; Mr. H. T. Hardy, chief draughtsman, 
S. P. Austin and Son, Limited; Mr. W. Harrison, 
chief draughtsman, Smith’s Dock Company, Limited; 
Mr. E. 8. C. Heathcote, Allen West and Company, 
Limited, Brighton; Mr. G. Hilton, Swan, Hunter, 
and Wigham Richardson, Limited, Newcastle-upon- 
Tyne; Lieut.-Comdr. E. D. Hobson, R.N. (ret.), 

and Company, Limited, Glasgow ; 
K. E. Latimer, M.I.E.E., head of the line-communi- 
cation laboratory, Mullard Radio Valve Company, 
Limited; Dr. J. Mason, M.Sc., for services as 
Inspector of Fuels and Lubricants, Aeronautical 
Inspection Department, Ministry of Aircraft. Pro- 
duction; Mr. W. H. G. Roach, chief engineer, 
William Press and Son; Mr. A. F. Rushbrook, 
A.M.Inst.C.E., Superintendent, Royal Ordnance 
Factory, Fazakerley ; Mr. G. Scadding, M.I.N.A., 
chief draughtsman, J. Samuel White and Company, 
Limited; Mr. J. Urwin, naval architect, J. L. 
Thompson and Sons, Limited ; Mr. H. G. Wickett, 
works manager, Admiralty (Hills) Dry Docks, 
Cardiff ; Mr. R. Winton, engineering-shops manager, 
Swan, Hunter, and Wigham Richardson, Limited, 
Neweastle-upon-Tyne; and Mr. T. Woods, works 
manager, Leyland Motors, Limited). 


Visit oF Frencu InpusTeiatists TO ENGLAND. 


A French industrial research organisation of 
which comparatively little has been heard’ in tais 
country is the Commission Générale d’Organisation 
Scientifique, more briefly known as “‘CEGOS” 
to its own members, a number of whom are at 
present on @ visit to England under the leadership 
of Mr. Detoeuf, their President, and a former 
managing director of the well-known engineering 
firm, La Société Générale de Constructions Elec- 
triques et Mécanique (Als Thom), of Belfort, who 
built the main generators and propelling motors 
of the liner Normandie. The visiting delegation 
were entertained in London on June 20 by the 
Council of the British Engineers’ Association, 
and heard from Mr. Detoeuf and his colleagues 
a resumé of the aims and achievements’ of the 
Commission: It was founded in’ 1926, primarily 
for the discussion of, and research into, industrial 
management and method in such matters as factory 
accounting practice, public relations, and personnel 
administration, and now possesses an extensive 
membership which includes firms engaged in steel 
production, heavy and light engineering, electric 
power generation, flour milling, textile manufac- 
tures, and the production of oils and fats, motor 
vehicles, clothing and foodstuffs. Mr. A. W. 
Berry, M.I.Mech.E., the Director of the British Engi- 
neers’ Association, welcomed the representatives of 
Cegos with a short address, delivered in French, in 
which he also outlined the functions of his own Asso- 
ciation and stressed the need, and the desire, for a 
closer collaboration between the responsible indus- 
trial and commercial bodies of both countries in 
order to promote and maintain an increased volume 
of trade between them. The trade returns for 1938, 
he pointed out, showed that, while French exports 
to Germany in that year were valued at nearly 
11,000,0001., French imports from Germany were 
18,500,000. ;. concurrently, France bought only 
1,400,000/. worth of machinery from Britain, but 
3,200,0001. worth from Germany. The gap repte- 
sented by the absence of German imports, said Mr. 
Berry, was one which British industry hoped to fill ; 
the British engineering industry, in particular, 
was even better equipped to-day to meet such a 
demand than it was in 1939. 


Five-Year Puan For Exvecrriciry SuPPiy. 


The Government’s plans for the electricity supply 
industry are being anxiously awaited by both the 
municipal and the private undertakings. Nothing 
concrete has, however, yet emerged. Meanwhile, 
the companies, ‘‘ speaking with one voice against 
the Government’s proposals for State ownership,” 
have put forward a five-year programme based 
on five pledges to their consumers. The Incor- 
porated Municipal Electrical Association have also 
placed on record their view that “unless it can 
be proved that consumers will derive substantial 
benefit thereby, the ownership and organisation 
of existing undertakings shall not be subjected 
to drastic alteration.” The companies’ pledges 
are given as ‘‘a positive alternative to nationali- 
sation,” but depend on the allocation by the 
Government of the necessdry labour and ma- 
terials. They are: a supply of electricity will be 
made available to 95 per cent. of the premises in 
the companies’ areas; prices will be the lowest 
ae 
and materials; the forms of tariffs will be stan- 


Dr. | dardised ; the standardisation of voltages will be 


‘completed and direct-current supplies for domestic 

will be abolished. Dealing with the first 
pledge, it is stated that a network of about 40,000 
miles of cables and overhead lines is already in 
existence and that the construction of spur lines, 
now awaiting materials and labour, will greatly 
increase the present percentage of availability in a 
short time. Schemes for further development are 
also ready. On the second pledge, it is recalled that 
during the ten years before the war the. companies 
reduced their charges by 54 per cent. for domestic 
supplies and by 30 per cent. for power supplies. 
War increases had ranged fm m 5 per cent. to 10 per 
cent., although the cost of coal. had risen by 
125 per cent. to 140 per cent., and the. cost, of 





labour and materials by 60 per cent. State, owner- 
ship, it is affirmed, must/ increase the cost to the 


ownership is introduced.” 
SHortace or Coat Srocks For ELEcTRICITY 
Suppiy. 

The electricity supply companies of Great Britain 
have also issued a statement expressing concern 
regarding the present low level of coal stocks. 
This points out that while the output of electricity 
continues to rise, the coal stocks, which ought to be 
increasing to meet needs during the coming winter, 
do not amount, over the country as a whole, ‘to 
more than a fortnight’s requirements, and in many 
places are below this dangerous level. The gravity 
of the position is emphasised by the statement that, 
between now and next April, the electricity and gas 
industries will require over 3,000,000 tons more 
coal than was delivered in the comparable period 
last year. It is expected that, on October 31, stocks 
will only amount to four weeks’ supply. To 
build up even this stock, however, will necessitate 
the delivery of 800,000 tons more than was obtained 
last summer. It will also mean that electricity 
undertakings will need an extra 50,000 tons per 
winter week to keep them going. The difficulty 
caused by the supply of low-quality coal, the full 
implications of which were discussed in the recent 
Annual Report of the Central Electricity Board, are 
also mentioned. In this connection the companies 
estimate that the industry is being forced to use 
2,000,000 more tons of coal each year than would 
be necessary if it were of pre-war quality. “ The 
electricity industry,” the statement concludes, “is 
being starved of raw material essential for the 
maintenance of our service to the domestic con- 
sumer and toindustry. We fail to perceive either in 
the Government’s handling of the nationalised coal 
industry or in the coal industry’s response to State 
ownership, any case whatsoever for nationalising 
electricity.” 


Moror Inpustry REsEaRcH ASSOCIATION. 

As our readers are doubtless aware, the Insti- 
tution of Automobile Engineers arranged recently 
for their Research Laboratory on the Great West- 
road, at Brentford, to be transferred to the newly- 
formed Motor Industry Research Association. The 
transference was effected at an interesting and 
important ceremony on-the first of two open days 
at the Laboratory, June 20° and,21. After the 
visitors had been welcomed by Mr. Elliott A. Evans, 
who was the last chairman of the Automobile 
Research Committee and is the first chairman of the 
council of the new Research Association, Mr. Evans 
presented a handsome desk to Professor E. Giffen, 
who was Director of the Laboratory from 1940 to 
September, 1945. Professor Giffen was then pre- 
sented with the Institution Medal of the Institution 
of Automobile Engineers by the President, Mr. Frank 
G. Woollard, M.B.E. In presenting it, Mr. Woollard 
mentioned that the medal was given only for out- 
standing merit, the first award having been made in 
1923 to the late Dr. F. W. Lanchester, whose profile 
appeared on the obverse. He was gratified to know 
that Professor Giffen would be retained as consulting 
engineer to the new body. After Professor Giffen 
had expressed his appreciation of the presentation 
and the award, Mr. Woollard gave a brief historical 
survey of the part played by the Institution of 
Automobile Engineers in establishing research for the 
motor industry since the work had been inaugurated 
in 1920, mentioning, as an important event, the 
acquisition, in 1936, of the premises on the Great 
West-road. These premises, he said, in conclusion, 
were being handed over with the best wishes of the 
Institution, in the confident expectation that the 

made under their control would 





consistent progress 
be ‘continued without check.. He then unveiled a 
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bronze 


plaque commemorating the presentation of Fairhurst joined the Ro: Engineers as a sa) 
the Laboratory to the new Association and recording | and after, a - he 


the names of the six chairmen under whom it had | was commissioned in the field, twice mentioned in 
been established and developed. The plaque is | dispatches, rar AP te moc alev e y 








one 


MR. G. U. REID. 
WE have learned with much regret of the death 
of a valued correspondent and occasional contri. 


eareer during which he 


being placed in thé entrance hall of the Laboratory. | tion and o aan akties mag Ha butor, Mr. G. U. Reid, which occurred at his home 


In replying on behalf of the Association, Mr. Evans | the Suez Canal to Palestine, he ua deaehiienl tan oe. ee 
said that without this very generous gift the | 1918 as acting Major in command of two Field 
Association could hardly have come into being in | Companies, R.E. 
these unsettled times. He wished to make it clear with the Harland ineering 
that the gift was being made to an organisation Machinery Company, Vancouver, B.C., as managing Eng 

that was absolutely independent, every member | engineer of their sales department, 
having a right to express his own point of view. 
The members of council, he added, had been carefully | 1923 he was made 





hire, on May 1. Mr. Reid, 
who was 58, died very suddenly of heart failure 
shortly after returning from the B.E.P. Works at 
In. 1910, Mr. Wairhuret joined the Van Alloa, where he was’ a vetag Geach designer 
George Ure Reid was born in Calcutta, but was 


handling logging | ,, 
rought to Scotland at the age of 12 for his schooli 
machinery and excavating and other B gag ha attending, in turn, the Dollar Academy and rel 


e . managing cade 
chosen so that every section of the motor industry | department of the Marion Steam Shovel Company, ies . haa “eh wine ara ones — to 
was properly represented. It was now in the hands | Marion, Ohio, and until 1928 was engaged in P e —— 


of the industry to provide the funds necessary to | dealing with the sales of excavation machinery. 


three years in the shops and two in the drawing 


enable co-operative research to be continued to | From 1928 until 1933, he acted as overseas manager office, ‘mainly on ships’ steering gear, and con- 


assist in maintaining the excellence of the British. 
made motor vehicle. During the course of the two | waukee, 
open days the visitors were able to see some of the electrical mine-winding gear, and 


progress in the Laboratory under the The i from 1933 ag was | ame when, on the conclusion of his apprentice. 
new Director, Mr. A. Fogg, M.Sc., A.M.I.Mech.E., 


work now in 


who has recently taken office. 
Tue Gaves AND Toot Makers’ ASSOCIATION. 


currently took the full mechanical and electrical 
for the Paes emnae Company, Mil. engineering evening courses at the Royal Technical 
with crushing ray College. His introduction to centrifugal pumps 


ship, he went for two years to Messrs. Drysdale 
— Ws general mmonager of Crompton Park | and Company, Limited, at Yoker, being employed 
1936 o a: agg rr — ii Pies, f eae first as a tester and later as a draughtsman. There- 

Kae ee aie after, apart from 4} years spent in the Navy during 
Ruston and Hornsby, Limited, later becoming a 


1914-18 war, he devoted himself entirely to 
On Wednesday, June 19, at the Savoy Hotel, | director of the associated com: , Messrs. Davey, Fs * deni 
London, the Gauge and Tool Makers’ Ascociation | Paxman and Company, Limited, Colchester. During | t*ifugal-pump design. He had spent two years 


held the first of a series of luncheons which it is | the last years of his life he was intimately connected 


with Messrs. G. and J. Weir, Limited, detailing and 


intended to hold quarterly as a regular feature of | with the expanding trade of his company’s products, | “Sti28 turbine-driven boiler feed pumps and cir- 
the activities of the Association. On each occasion, particularly overseas. Mr. Seahoaeh teen elected a culating pumps, followed by nearly a year with the 


@ prominent engineering industrialist will be invited | member of the Institution of Mechanical 


Mirrlees-Watson Company, Limited, designing centri- 


sor somo xtracti before he was mobilised 
to address the members. The guest of honour at| in 1940. He was also a member of the Engineering fugal e on pumps, before he was mobilised as 
the inaugural luncheon was Sir Frederick Handley Institute of Canada and of the American Society of |®, 28a! reservist. He served for some time in « 


Page, President of the Royal Aeronautical Society | Mechanical Engineers. 
and of the Institute of Transport, who, having been 
introduced to the gathering by the chairman (Mr. 
F. W. Halliwell), prefaced his remarks with a protest 
at the tendency of politicians to decry the capability 
; rather should 


and efficiency of British industry 


Fleet repair ship and then transferred to submarines, 
and was awarded the Distinguished Conduct Medal. 

On demobilisation, Reid was appointed assistant 
MR. D. H. McLACHLAN. designer with Messrs. Gwynnes, Limited, at Hammer- 
WE also note with regret the death of Mr. Dugald | smith Iron works, and produced a number of 
Henderson McLachlan, which occurred on June 18. | successful special pumps during his three years with 





they insist, he said, that there should be » truce to Mr. McLachlan, who was chief electrical engineer of |them. After a period as chief pump designer to the 


this deprecatory talk. It was not only the man who il Raye heen coe Osea, Eien, 
worked with his hands who had made Britain great 


Wilfley Company, London, he went to Bolton to 
House, Finsbury Circus, London, E.C.2, was born | take charge of all centrifugal-pump design work for 


and industry possible; the man who worked with | 0° June 22, 1893, and educated at Glasgow High | John Musgrave and Sons, Limited, with whom he re- 


hia head.: befdre the others started to work with | ote 


He served his apprenticeship, from 1909 | mained for three years. The next four years he spent 


their hands, was equally important. With regard to until 1913, with the Fairfield Shipbuilding and| with Messrs. Worthington-Simpson, Limited, at 


the future of British export trade, Sir Frederick 
continued, the fact must be faced that this country while continuing his studies in electrical and mech- 


Engineering Company, Limited, Glasgow, mean- | Newark-on-Trent, leaving them in July, 1929, to join 


the Harland Engineering Company. Though he 


& » anical engineering at the Royal Technical College, | took little part in the activities of technical institu- 
pt rd ner po bapa nj pert pe an ae Glasgow. On completing his pupilage, Mr. McLachlan | tions, Mr. Reid was known to a wide circle of writers 
in the light of the present-day conception of quantity was appointed assistant engineer and draughtsman |on the subject of centrifugal pumps, in various 


Production, but the country ss thdaseien i ee Company, Limited. In 1914, soon after war broke | vigorous criticism of what he would call “ text-book 
between those of the United States and the U.S.S.R. 
—a system that would be distinctive, and adapted 
to the individuality of the people of this country. 


especially in the 


in the Clydebank Works of Messrs. John Brown and | parts of the world, as a correspondent whose 


out, he joined the Royal Engineers and served in| theory” was usually sound and often backed by 


British and German East Africa on the staff of 
General Smuts, and was mainly engaged on signals 


Above all, it was essential that the workpeople | ‘04 general mechanical-enginecring work. | In 1918, 
should feel a personal interest in their work, so that to the staff of the Director of Electrical 
they would be inspired to pull together as a team Bagiteere 


and give of their best. 





OBITUARY. 


MR. T. W. FAIRHURST. 


Ir is with regret that we record the sudden death 
of Mr. T. W. Fairhurst, which occurred on June | tion of the company’s électrical-engi 


Engineering, Admiralty, London, and served as 
assistant engineer at various Naval Air Service 
with the Anglo-Persian Oil Company, Limited, later 
the Anglo-Iranian Oil Company, commenced in 
January, 1919, when he was appointed electrical 
engineer to the firm and its associated companies. 

Mr. McLachlan was responsible for the organisa- 


neering depart- 


15 at Milwaukee, U.S.A. Mr. Fairhurst, who was| ment and was engaged on work connected with 


sales director of Messrs. Ruston and Hornsby, 
Limited, Lincoln, had been making an extensive 


tour of Canada and North America for the 

of re-establishing contacts on behalf of his firm. 
Thurstan William Fairhurst was born on April 27, 
1889, at Chorlton, Manchester and, in 1905, com- 
menced a five years’ apprenticeship with Messrs. 
Crossley Brothers, Limited, meanwhile attending 
the diploma day course at the Municipal College of 
Technology, Manchester, as one of the four privileged 
apprentices specially nominated by his employers 
and given the necessary time to attend. ‘In 1910, Mr. 
Fairhurst became engineer representative for Messrs. 
Crossley Brothers in ‘No in Northern Ireland, but later 
went to Canada as assistant engineer in connection 
with the installation of Crossley gas engines in 
Winnipeg. In the following year he carried out 
similar work in Saskatchewan and Alberta. In 
1913, he was appointed engineer representative for 
Messrs 


. Crossley Brothers in India and Burma, and 
installed wood-refuse and rice-refuse producers 
in Burma. On the outbreak of war in 1914, Mr. 


oil-well drilling and pumping and such developments 
as the design of structural-steel towers and masts 
for high-tension transmission lines and substations 
in all the company’s areas of operation. His main 
work included the erection of power generation and 
distribution plant for the oilfields at Maidan-i- 
Napthun, South Persia, the extension of the oil 
refinery at Abadan, Persian Gulf, and the equip- 
ment of an oil refinery for National Oil Refineries, 
Limited, at Swansea. Among Mr. McLachlan’s 
principal contributions to electrical engineering 
practice was the setting up of standards for the 
safe installation of electrical equipment wherever 
petroleum or its products are handled or stored, 
not only in connection with the work of his own 
company, but also as a member of a committee 
set up by the Institute of Petroleum to formulate 
& code of safety precautions. He was elected an 
associate member of the Institution of Electrical 
Engineers in 1919, and a member in 1926, and was 
made an associate member of the Institution of 
Mechanical Engineers in 1923. 








original experiment and personal experience. Not 
long before he died, he sent to ENGINEERING some 
comments, arising out of our review of Professor 
A. H. Church’s book on Centrifugal Pumps and 
Blowers, which we hope to publish in an early issue. 





MR. R. M. LONGMAN. 


WE regret to record the death of Mr. R. M. Long- 
man, which occurred at Leeds on Saturday, June 15, 
at the age of sixty-three. Robert Martin Longman 
was born on April 3, 1883, and was educated at Sexeys 
School, Bruton, Somerset, and at Finsbury Technical 
College, London, where he obtained diplomas in both 
electrical and mechanical engineering. In Septem- 
ber, 1902, he was appointed junior assistant engineer 
to the Newcastle-on-Tyne Electric Supply Company, 
and three years later became assistant engineer 
in the department of the same concern. 
In 1909 he joined the Cleveland and Durham Electric 
Power say ay as testing and technical engineer, 
where he had charge of the meter-testing room, 
and was also responsible for the purchase, mainten- 
ance and repair of all meters and instruments, as 
well as for the testing of and trans- 
formers: In 1921 he joined the Yorkshire Electric 
Power Company in a similar capacity and remained 
with them until his appointment as operation 
engineer of the Mid-East England area of the 
Central Electricity Board in 1930. 

Mr. Longman was elected an associate member of 
the Institution of Electrical Engineers in 1912 and 
was transferred to the class of member in 1920. 
He had served on the Committee of the North 
Eastern Centre and as hon. secretary of the Tees-side 
Sub-Centre. He was chairman of the North 





Midland Centre in 1933-34. 





I 


I 
I 
I 
I 
1 
t 
| 
{ 
( 




















_ JUNE 28, 8, 1940. _ENGINEERING. 617 
Lagpattinaie r, @ 5-per cent: change of slope! Dr. G. A, Hankins said that, of course, the paper 
CONFERENCE ON of the te Sid; sae Seep anything, regarded|by Mr. Whitworth Taylor in Group III had a 
MACHINABILITY. mathematically. direct, bearing on the paper by Professor Arnold 
Lieut. (Elect.) C. H. Booth, R.N. (ret.), supported | and himself, which formed part of Group I. In 
(Concluded from page 594.) what Professor Arnold had said, but from the| presenting that paper, he had mentioned the more 
We conclude below our report of the discussion | Point of view of the tool supplier. All tool suppliers recent work by Merchant in America. Mr. Taylor 


at the Conference on Machinability held at the 
Institution of Mechanical Engineers, Loridon, 8.W.1, 
on May 24. Abridgments of eight of the 14 papers 
presented have appeared in previous issues of 
ENGINEERING, and abridgments of the oe 
are printed elsewhere in this issue 
pee were arranged in four Groups, two of which 
were considered at the morning session and two in 
the first part of the afternoon session. The President 
(Mr. O. V. S. Bulleid) then decided that the rest of 
the time available should be devoted to a joint 
discussion of all four Groups. 


Jornt Discussion on Groves I ro IV. 


Mr. G. L. Smith said that he had carried out a 
drilling test, the object of which was to obtain 
drillings for analysis. To get chips which would 
break off short and give a maximum weight/bulk 
ratio, they started off from the basis of the old flat 
drill and knew that they were using a negative 
rake on those drills. In that case, he thought, 
there could have been no gap in front of the cutting 
edge. 
Professor Ri. Arnold remarked that, in view of 
some of the curious things which had been said on 
the question whether or not there was a gap in front 
of the tool, he thought it was time that someone 
gave an authoritative answer. One of the photo- 

graphs illustrating the paper presented by himself 
and Dr. Hankins showed the that there was, in effect, 
no gap at the tool edge. That photograph, which 
was due to Schwerd, was taken when the material 
was being cut at a speed of 361 ft. per minute. He 
would like, at that point, to pay a tribute to the work 
of Schwerd. A ‘great deal had been said about 
Ernst and Merchant, but they came on the scene 
much later than Schwerd, whose high-speed photo- 
graphy more or less provided the answer to the 
question of gap. Moreover, in 1881, before the 
Royal Society (one of the few papers on metals, 
he imagined, that ever entered their august proceed- 
ings), @ Mr. Malloch predicted precisely what 
Merchant specified 60 or more years later. It was 
undesirable to give credit too soon to research 
workers in the field at the moment; there were 
drawings showing precisely the shear planes in the 
Proceedings of the Royal Society for 1881. With 
regard to the elusive factor of machinability, he 
thought, in spite of all that had been said, that they 
were chasing a hare and could never catch it. 
There was no such thing as a machinability factor, 
because it depended on the ideal conditions. If 
he were told that a steel had a machinability factor 
of 20 compared with 100 for a standard steel, it 
meant only that it had a factor of only 20 if he 
used the best conditions possible; but if he did 
not know those best conditions it might take him 
a year to find them. That was why the results 
of the tests referred to earlier in the day showed such 
a variety of answers ; one firm said that on a given 
process the material was good for machining, and 
another said that it was bad. That must be because 
one used the correct conditions and the other did 
not. It seemed to him that the machinability 
factor was so bound up with the work expended, 
the finish obtained, the wear on the tool and the 
speed of completing the operation that it was not 
possible to evaluate it. 

With to Dr. Schlesinger’s remark that 
he did not believe that the temperature of the tool 
reached 700 deg. C. at the point mentioned, even 
if the chip had that appearance, Professor Arnold 
said that, examining a high-speed cut on a lathe 
when the chip was coming off, he had seen tempera- 
tures of 750 deg. C. as registered by the colour 
of the chip; but under the chip there was a black 
portion, showing that, while the top of the chip 
was red hot, the underside was far from red hot. 
There was a very high temperature gradient through 
the chip. Secondly, Dr. Schlesinger plotted a graph 
to a base of logarithms. He (Dr. Arnold) was always 
dubious about that. Dr. Schlesinger drew a line 
and said that it had a certain slope, but on his 


or tool. makers maintained, he: said, as was well 


and overcame it, the same difficulty could be 
come elsewhere. They had eight values of rake 
and possibly three values of clearance; they had 
fg ge me a ght aca gh oe aye 


were, and if the tools and coolants were specified, 
no one should have any difficulty in machining 
that material into the particular product required. 

Mr. W. Whitworth Taylor, referring to Professor 
Arnold’s remark that he did not believe it possible 
to state any machinability constant, and that if it 
were possible, it would be a “ variable constant,” 
said that the formula developed by Dr. Hankins, 
@=7+5- .. was identical (with the necessary 
iedeisiel symbols) with the formula which Merchant 
developed for isotropic material. It contained 
three variables and a constant, so that Prcfessor 
Arnold had himself defined the constant. That 
raised another point. Dr. Clayton compared the 
formula and the analysis of Professor Arnold and 
Dr. Hankins with the work of Merchant, and 
wanted to know wherein lay the difference. Fig. 4 
in the paper by Arnold and Hankins was, to all 
intents and purposes, Merchant’s diagram with 
different symbols, and Merchant would entirely 
agree with the conclusions set forth; but what 
Merchant said was, that that constant was only 
true if the material were isotropic If the material 
were polycrystalline, the constant varied as the 
angle the cotangent of which was equal to the slope 
of the shear strength/compressive strength curve, 
It had been said that no one in the discussion 
had explained why chips curved as they came off 
the tool. In Chip Formation, Friction and Finish, 
by Ernst and Merchant, there was a perfectly good 
explanation. Merchant had shown that the angle 
of shear was not a straight line ; it was really a curve. 
and it was a curve concave downwards towards the 
work, That could be observed only by photograph- 
ing the chip while it moved, because a stationary 
chip straightened out. If the cutting ratio was 
affected by increase of shear angle, then, conversely, 
as the shear angle decreased, it was logical to assume 
that the cutting ratio also decreased. In other 
words, the velocity of one portion of the tip was 
higher than the velocity of the other, and if that 
was so one would get a curve, exactly as it was found 
in practice. He thought that was the true explana- 
tion of the chip curve. 

He had been very interested to hear Mr. Wagge 
say that he had analysed tensile strengths of 
materials and was able to relate them to machin- 
ability, because personally he had seen no evidence 
anywhere that metals ever separated by tension. 
Metals separated by shear, and it did not matter 
whether one had continuous chips, discontinuous 
chips, or continuous chips with a built-up edge. 
Mr. Carter criticised the so-called machinability 
constant because it had no relation to surface finish. 
He could assure Mr. Carter that it had, and that, 
if the machinability constant of any two metals 
were determined, it would be found that there was 
a relation with the finish obtained. It had been 

that, Merchant’s formula was not accurate. 
Merchant agreed that it was not ; he put it forward 
only as @ first approximation, and offered material 
evidence in the form of tests to show that, at least, 
it was a reasonable first approximation. As far 
as the ‘“‘ battle of the gap” was concerned, he took 





the view that there was no gap at all, 





was in a better position than others with regard to 
that work; it was published only in June, 1945, 
in the American Journal of Applied Physics. There 
had been a good deal of argument about that work, 
but there could be no doubt that it was instructive. 
He was inclined to think, however, that Mr. Whit- 
worth Taylor, in his presentation of it, and in the 
remarks which he had made with regard to the 
machinability constant, was taking it rather farther 
than Merchant did in his original papers. The 
expression for maximum shear stress could be 
written: 204+ ¢-~ «= ; = 90 deg. That formula 


was logically derived from first principles, and when 
Merchant tried to test it by e he found that 
the result came not to 90 deg., but to 77 deg. That 
must have been distinctly disappointing to him, 
because it was an attempt to apply first principles, 
and the check did not agree. 

Merchant tried to find what caused the difference 
between 90 deg. and 77 deg., and investigated the 
effect of the compressive normal stress and the 
shear stress. It was known that many other things 
would affect shear stress ; obviously, for example, 
te would affect it—figures of anything 
from 300 deg. C. to 600 deg. C. had been mentioned. 
Merchant had taken a curve in which the shear 
stress was plotted against the normal stress, and in 
actual machining tests he was able to measure the 
forces. He got a curve which corresponded to a 
result obtained by Bridgman, who had done an 
immense amount of work on the behaviour of 
materials under very high pressures. The line 
which Merchant obtained fitted in quite well with 
Bridgman’s entirely independent work, which had 
nothing whatever to do with machinability. That 
was roughly the general position: Merchant had 
investigated one particular point, the effect of the 
normal stress. It was , however, to con- 
sider the material in relation to plastic deformation. 
It was undesirable to rush ahead too far and to 
claim that one had obtained, from one particular 
series of results, a machinability constant. What 
Mr. Whitworth Taylor was doing was interesting, 
but there was a long way to go before it would be 
possible to be positive about that kind of thing ; 
it would be necessary to look into questions of 
work-hardening, temperature effect, and speed effect 
before making too-positive claims. 

Mr. F. E. Robinson asked whether the Conference 
had a really clear idea of what engineers meant by 
machinability. Were they defining machinability 
as the art of removing large quantities of metal 
with minimum tool wear, or were they regarding 
it as the removal of large quantities of material 
with a high-class engineering finish ? Much of his 
own engineering career had been devoted to getting 
a high-class machine finish for the elimination of 
hand finishing, and in that direction he had achieved 
considerable success. Dr. Sykes had stated very 
definitely that low ductility and low hardness were 
necessary factors of good machinability. That 
might be the case under certain conditions, but it 
might happen with a soft-annealed steel that one 
sieht ocaumals Sbdeten Miaiala died des eptlabed: quvhaetind 
than with the same steel when it had been normalised 
before machining. It was a pity that more had not 
been said from the point of view of the metallurgist, 
who could play a great part. He would like a 
metallurgist to explain why when one received 
batches of steel from different makers, and some- 
times even from the same maker, which were the 
same within a very close analysis, and they were 
machined in the form of bars, properly heat-treated 
and ground accurately, an entirely different machine 
finish was obtained with milling cutters in dif- 
ferent cases. Very often no explanation could be 
found by examination of the microstructure, but 
one could get a good deal by an examination of the 
macrostructure. He would suggest to engineers 
that, if they had a reliable supply of steel and 
wanted a good machine finish, it was an excellent 
thing to specify that the material should be heat- 
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treated for machinability; that would usually 
result in getting the best possible finish. 

From ‘that point he came to the question of the 
built-up edge. Did nobody know what the built-up 
edge was? He believed that the late Mr. E. G. 
Herbert stated in a paper before the Institution 
some years ago, that the built-up edge did the 
eutting. Had anybody made an analysis of the 
built-up edge? Was it a soft material, a hard 
material or a sort of welded-on of, say, 
impurities in the steel ? He thought that Professor 
Arnold and Dr. Hankins had put forward a very 
lucid explanation of the scoring which was some- 
times obtained in bar i he idea that the 
built-up edge actually formed the score or damage 
to the machined surface. His own idea was that 
much of the harm done was due to swarf, and one 
of the most important factors in getting good 
milling was to obtain the continuous long chip, 
and, in addition, to have means of flushing away 
the chips. He would emphasise that, in connection 
with the paper on cutting fluids, in which no 
mention appeared to be made of filtration, one of 
the secrets of good drilling and good reaming was 
fine filtration of the cutting lubricant—particularly 
im the case of reaming. A great deal of the damage 
done in reamed holes was due, not to the tool or 
the material, but to very small particles of steel 
which were picked up on the cutting edge. For 
a large part of the war, he had been engaged, in the 
United States and Canada, as an adviser in connec- 
tion with the production of small arms:’ The 
Americans did not pay particular attention to the 
high finish of the bore, such as was demanded in 
this country, but he managed to get them to improve 
it very much by increasing the pressure of their 
oil on their reaming machines and magnetically 
filtering the oil: In the paper by Captain Curry, 
the fact that there was little difference in the 

recorded in drilling igniter shells was 
very interesting; probably the scored finish was 
associated with the filtration of the lubricant. The 
test-piece method of assessment of machinability 
seemed worth consideration, but he deplored the 
fact that, apparently, the carrying out of the tests 
was left to the ordinary mechanics, who could do 
much as they liked, and, except perhaps at the 
Royal Aircraft Establishment, did not receive much 
technical guidance. Some general indication might 
have been given, within a reasonable rangé, of the 
correct and feeds. To mill a nickel-chrome 
case-hardening steel at the speeds and feeds recorded 
was little short of ridiculous ; that material should 
have been milled at 70 ft. to 80 ft. per minute, with 
a feed of 4 in. per minute ; then the results would 
have been excellent. 

Mr. A. H. Dodds, speaking as a chemist and a 
statistician, said that much valuable information 
could be obtained if the simplest experiments were 
carefully logged and the figures taken and presented 
to a statistician. In London, Birmingham and 
Sheffield the Industrial Application Section of the 
Royal Statistical Society had formed groups, and, 
as the first chairman of the Sheffield Group, he would 
say that the young foreman and the young operator 
should not be ashamed to bring forward collections 
of figures, because they were most valuable ulti- 
mately for obtaining information. For example, in 
machining links for caterpillar tractors, two holes 
were bored in the link, and the mechanic had two 
drills to each. He asked the mechanic to count the 
number of holes made before regrinding was neces- 
sary. Although the life of the drills varied from 
30 to 80 each, when about 5,000 links had been 
drilled it would be possible to tell if it were 
possible to distinguish whether a coolant at, say, 
1 in 10 dilution or 1 in 5, would make any difference. 
The answer might be significant or it might not, 
but a negative result was better than none. He 
wanted an experiment done to find the effect of top 
rake on @ parting tool in relation to the coolant 
used. With two parting tools, two angles and two 
coolants, an experiment could be planned and 
carried through in an ordinary workshop. 

Mr. A. J. Nichol Smith, referring to the first 
expression in the paper by Professor Arnold and 
Dr. Hankins for maximum shear stress, observed 
that, first they developed an expression ‘for the 
average shear stress, and then differentiated it to 





find when it was at a maximum. That differentia- 
tion, presumably, assumed that ¢ was independent 
of 6, and it was interesting to note that, when one 
reached the result that the authors had obtained, 
the angle between the resultant R and the horizontal 
line above the tool face was equal to 2@ If that 
was the case, since the angle between N and that 


horizontal line was 5 + a, it seemed that ¢@ and @ 


were inter-connected. 

Mr. C. R. Norman said he had carried out a number 
of negative-rake experiments on D.T.D.331 milling 
steel. With 331 bar and 331 forged blocks—i.e., 
blocks forged under a hammer, first on one side and 
then on the other—he could get something like a 
7 to 8 hour tool life. He had been given, however, a 
D.T.D.331 drop forging, where the metal had been 
pressed from all sides at once and that caused 
failure almost. at once. He would like to know 
what was the explanation of that. A good dealof 
attention had been drawn to the connection between 
finish and machinability, but no one had mentioned 
the disturbed surface or the disturbed layer of mater- 
ial just below the surface. He had asked a chemist 
how deep these disturbances went, and was told 
that they had been found, in preparing subjects 
for microphotography, as much as } in. deep below 
the surface from an ordinary hacksaw cut in a light 
alloy. It was possible that the grinding operations 
were not properly taking out the disturbance caused 
by previous turning cuts, in which case he did not 
think there was much chance of a super-finish on 
those specimens. 

Mr. G. L. Smith referring to the disturbed layer, 
said that taking a micro-section of steel, 0-1 -in. 
thick it was found that on the sheared edge, the 
crystals were actually distorted over, and it was 
estimated that the depth of the distortion was 0-002 
to 0-003 in. That was actual deformation of the 
crystals, and must be distinguished from increase 
in hardness of the crystals themselves. He thought 
that that was 'y dealt with by Professor 
Turner, and also by Fell and Jevons, who took 
Brinell impressions and found a disturbed zone some 
distance down; i.e., the hardness was increased 
by strain hardening quite a distance down in the 
Brinell impression, He had checked that with an 
ordinary pipe specimen and found the same effect ; 
there was a considerable zone in the specimen where 
the hardness was increased due to strain hardening, 
but there was no evidence that the crystals them- 
selves were distorted below about 0-003 in. 

On the motion of the President, a vote of thanks 
was accorded to the authors of the papers in Groups 
III and IV, and to the reporters of the Groups. 
The Conference then terminated. 





INSTITUTION OF NAVAL ARCHITECTS.—We are informed 
that the Institution of Engineers and Shipbuilders in 
Scotland have invited the Institution of Naval Architects 
to hold a joint autumn meeting with them in Glasgow 
from September 24 to 26. A detailed programme will 
be issued in due course, but meanwhile it has been provi- 
sionally arranged that Tuesday, September 24, both 
morning and afternoon, will be devoted to the reading 
and discussion of papers and that a dinner will be held 
in the evening. On Wednesday, September 25, there 
will be an all-day sea trip down the Clyde, probably 
finishing at Wemyss Bay, the party returning to Glasgow 
by train. On the morning of Thursday, September 26, 
papers will be read and discussed, and in the afternoon 
visits will be paid to shipyards. 


DEVELOPMENTS IN PAINT MANUFACTURE.—Important 
extensions to their paint-manufacturing activities are 
planned by Tube Investments, Limited. A large, new 
factory for the firm’s subsidiary company, Drynamels, 
Limited, to replace the works destroyed by fire last 
year, is nearing completion at Hall Green, Birmingham, 
and will be in production shortly. The new works are 
being equipped for high-speed production, and_ will 
treble the firm’s previous output of paints and varnishes, 
To meet the shortage of paint, largely due to the diversion 
of linseed oil for feeding purposes, research has been 
undertaken at the Drynamels Laboratories to develop 
paints which do not require linseed oil and other scarce 
materials in their manufacture. One complete range of 
finishes of this nature has already been produced, and 
will become available in increasing quantities with the 
opening of the Hall Green Works. Further development 
work is also being undertaken in the production of anti- 
insect paints incorporating D.D.T., and in finishes 
required in the operation of radar. 
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EXHIBITION. OF METALLURGICAL 
PRODU f 

Wuixe the activities of Messrs. Johnson, Matthey 
and Company, Limited, 73-83, Hatton-garden, London, 
E.C.1, have been devoted for many years to the assay 
and working of silver, gold, and metals of the platinum 
group, during the past 25 years the company have 

their range of products to include specialised 
base-metal alloys designed to meet exacting require. 
ments. An é tion arranged to show some of the 
products of the firm and their applications was held 
at Dorland Hall, Lower: Regent-street, 8.W.1, from 
June 13 to 26. The exhibits were arranged in five main 
divisions, namely, the industrial, chemical and ceramic 
divisions, the jewellery and allied trades section, and 
the dental, surgical and optical group. In the indus. 
trial division were shown silver and silver-lined equip- 
ment and platinum utensils for chemical plant and 
apparatus; materials for pressure, temperature and 
electrical measuring apparatus; resistance materials 
and radio yalve and circuit components for the elec. 
tronics and ‘telecc ications industry ; metals and 
alloys. for electrical contacts and fuse elements for 
switehgear; hard, high-conductivity electrodes and 
botep for sphwee 96 machines ' end silver alloys 
‘or low-temperature brazing, and silver-bearing soft 
solders. The chemical division included exhibits of 
simple and complex salts of silver, gold and the plati- 
num group of metals, and specimens of the rarer and 
minor metals, such as beryllium, bismuth, cadmium, 
and tellurium. 

We may now refer to a few of the exhibits of parti- 
cular interest to our readers. The section showing 
silver and silver-lined process equipment and acces- 
sories included stills, jacketed pans, condensers, agita- 
tors, cocks, pips fittings and tubes, and among the 
latter was a fine-silver tube measuring 17 ft. in length 
by 11} in. outside diameter ; it was 4 in. in thickness. 
Probably the most outstanding example of platinum 
ware on view was a crucible for use in glass research 
weighing 157 troy oz. and 14 in. in diameter and 10 in. 
deep. For the manufacture of pressure and tempera- 
ture-measuring instruments, the products exhibited 
included Bourdon tubes in phosphor bronze and 
beryllium. copper, strip of the same alloys for the 
production of diaphragms and springs, accurately. 
drawn capillary tubing, and inum: rhodium- 
platinum and other thermocouples. Materials for 
electrical instruments were represented by fine resist- 
ance wires, hair-spring strip in phosphor-bronze, and 
galvyanometer suspension strips in phosphor bronze. 
fine silver, gold-covered silver and the firm’s special 
gold suspension alloy. For use in optical instruments 
there were graticules consisting of lines and scales 
fired on to glass to give a permanent design, and 
optical filters, also produced by firing gold films on to 
glass to give specific visual transmissions. 

Interesting exhibits in the electronics and tele- 
communications section were terminal insulators, 
tubes and components in ceramic materials, metallised 
for soft soldering to metal containers, and a her- 
metically-sealed glass instrument case in which the 
glass surfaces were silvered, tinned and soft soldered 
to make an effective joint with a ceramic plug in which 
a leading-in wire was embedded. A comprehensive 
series of spot- and seam-welding electrodes, elec- 
trode holders and other components were shown in 
the resistance-welding section of the exhibition. These 
were all made in a range of copper-chromium and other 
high-strength, high-conductivity alloys produced by 
Messrs. Johnson and Matthey’s associated company, 
Messrs. Mallory Metallurgical Products, Limited. 
Mechanical tests indicating the high strength of typical 
Mallory-alloy components were shown for the benefit of 
the visitors. In addition to a display of silver alloys 
and special fluxes for use in low-temperature brazing, 
demonstrations showing practical applications of these 
materials were given, using torch, furnace, resistance 
and induction heati Four of the most widely used 
silyer-brazing alloys in this group, namely, Easy-flo, 
Argo-flo, Sil-fos and amr § are available in the 
form of strip, wire, rod and foil, and also as wire rings, 
washers and other forms for placing in assemblies to be 
brazed by any of the above-mentioned methods. Silver- 
bearing soft solders, of course, have higher strengths at 
elevated temperatures than tin-lead solders, and two 
examples of this material shown were Comsol, a silver- 
tin-lead alloy and Plumbsol, a silver-tin alloy. The 
former retains its strength at temperatures up to about 
150 deg. C. and the latter, while also possessing a similar 
quality, gives maximum resistance to corrosion by soft 


water. 


Untrep Kinepom Pie IRON AND STEEL PRODUCTION. 
—Official statistics show that the weekly average output 
of pig iron in May, in this country, was 151,200 tons, 
against 148,700 tons in April, and 130,000 tons for the 
year 1938. The weekly average production of steel 
ingots and castings in May was 261,900 tons, compared 
with 252,100 tons in April, and 200,000 tons in 1938. 
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i CORNISH ENGINES IN LONDON. 
CORNISH ENGINES AT KEW BRIDGE. OF Pegs BIB, sitietn oft ttle $f Daly BI, wo-som- 
ppearance of 


the imminent disa 

the Cornish re an active mover, and 
recorded a visit by the members of the Cornish 

, | Preservation Society to the pumping station the 
Metropolitan Water Board at Kew Bridge, there to 
see its Cornish engines ceremonially run for the last 
time ; and on page 510 of the same issue we reprinted, 
with slight ra Ee an address delivered on that 
occasion by Dr. H. W. Dickinson. By courtesy of the 
Metropolitan Water Board and the co-operation of 
Mr. J. H. Trounson, honorary curator of the engines 
and other relics in the keeping of the Cornish Engines 
Preservation Society, we are enabled to reproduce 
herewith, in Figs. 1 and 2, Be a sap aes ve gear 
of two of the six Kew Bridge engines. Fig. 1 illustrates 
the gear of one of the two 64-in: Boulton and cae 

built in omg! eu for the Regent’s Canal cg or 

smi transferred to Kew Bridge in 1899 and 
respectively ; rey gear shown is that of the Porc 
engine. Fig: 2 shows the valve gear of the 100-in. 


ae TF 


“x 


Harvey engine, su to, Kew Bridge in 1869, and 
the most recent of the six engines there ; this was the 
last engine to be operated on the occasion of the 
Society’s visit. 

For the benefit of readers who may be unfamiliar 
with the gear, the following description may be quoted 
from the survey of Cornish Pumping Engines, published 
by the Society, though it is intended to be merely 
general and does not relate specifically to either of the 
engines illustrated. “‘The engine is provided with 
four double-beat Cornish valves: the governor, the 
steam, and the equilibrium in the top valve chest, 
and the exhaust in the bottom one. Each valve is 
actuated from a separate arbor, except the governor, 
which is merely a throttle valve under the control of 
the driver. The upper arbor actuates the steam valve, 
the middle one the equilibrium, and the lower arbor 
the exhaust. The equilibrium and exhaust arbors are 
provided with a pair of quadrants which interlock to 
prevent the valves opening simultaneously. All valves 
are operated in the same way. Each valve is opened 
by a°balance-weight and.is closed by a tappet striking 
a handle on the valve arbor, the tappet being attached 
to a plug rod hung from the beam. A catch engages 
a cam on the arbor to hold the valve closed. The catch 
is released at the correct point of the stroke by the 
movement of a cataract rod. The ‘cataract’ which 
moves the rod consists of a water dashpot with a 
controllable vent. The delay in valve opening imposed 
by the cataract causes a pause at the end of the stroke.” 
The steam acts on the piston only on the downward 
stroke, drawing the pump rod up. Any steam below 
the piston passes to the condenser darctagh the exhaust 
} valve, which opens before the steam valve; and at 
the end of the stroke, the exhaust valve closes and the 
equilibrium valve opens, placing the two ends of the 
cylinder in communication and so allowing the steam 
to pass from above to below the piston. The weight 
of the pump rods then pulls down that end of the 
beam, the other end raising the piston; and the 
exhaust valve opens, putting the underside of the 
piston in communication with the condenser. The 
Fie. 1. Vatve Gear or 64-1n. Bovutton anp Watt ENGINE. upper end of the cataract of the Boulton and Watt 
engine can be seen to the left of Fig. 1. In starting, 
the equilibrium and exhaust handles are operated by 
hand ; and some (rather unorthodox) adjustment may 
be effected also by tightening or easing the keeps of 
the bearings supporting the respective arbors. 

BE ey may be taken to correct an error 

ickinson’s address on ‘“‘ How the Cornish 
Engine eame to London,” reprinted on page 510, ante, 
owing to a misreading of the figures given by Thomas 
Wicksteed in his Experimental Enquiry concerning 
Cornish . . . Engines (1841). The statement of gauge 
pressures and cut-offs, in the second paragraph of the 
third column on page 510, should read: “Gauge 
pressures varied between 15 Ib. and 37 Ib. per square 
inch and cut-offs from 0-31 to 0-60 of the stro 
In the third paragraph, the statement that “The 
steam was cut off in the cylinder at 0-30 of the stroke ” 
should read “0-62 of the stroke.” We are indebted 
to Mr. J. H. Trounson for this correction and hope 
that the publication of it will avoid the possibility of 
“serious controversy at some future date,” which he 
feared might result from the original slip. 


_———— - ~~ oe é 
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MACHINE-TOOL SELLING CENTRES.—Three new per- 
manent selling centres for surplus machine tools will be 
opened by the Ministry of Supply on Tuesday, July 9, 
at Church-road, Erith; at Summerfield, near Kidder- 
minster; and at Willowtree-lane, Yeading. These are 
in addition to the two selling centres already functioning 
at Burghfield, near Reading, and at Thorp Arch, near 
Leeds. It is proposed to open more of these centres 
throughout the country in the near future. Machine 
tools will be on view at these depots between 10 a.m. and 
4 p.m., Mondays to Fridays, when prospective buyers 
Fie. 2. Vatve Gear or 100-rn. Hagvsy ENGINE. can inspect them. On-the-spot sales can be completed. 
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LABOUR NOTES. substantial s of dock workers proving attendance} THE EFFECT OF SPEED, F FEED, 
Mr. Hegsert Moreison, jin the course of the| “ily, it has that the register shall be 


diseussion. on the steel, nationalisation project, said 
that they were debating the future of.a great, vital, 
and cumbrous basic. British industry. It was, therefore, 
not in its essence a matter of party politics at all, It 
was in essence a business matter, namely, what. was 
the best course to take in the interest of the community 
in the handling of this vital and basic industry. 


——oooo 


eet. J Man and Metal, the journal of the Iron 
and Steel Trades Confederation, declares that if this 
statement had been made at the beginnirig of the debate 
and not at the end, and the excellent piece of advice 
had been followed; we should have been saved many of 
the ill-informed and dreary pro da hes that 
followed from both sides of the 1 couse. ‘* aren 
showed any sign that they possessed a practical grasp 
of the problems involved in the Government's decision 
or of the need of well-thought-out plans that took into 
account the completeness of the iron and steel trade. 


Our own front CNen ta? adden os od eal a 


in that respect, with the exception of the Mini 
Supply (Mr. Wilmot); and honesty compels me to state 
that the speech that did display an intimate knowledge 
of the ndey | s structural composition came from the 
other side and was made by Sir Andrew Duncan. 
If the whole debate had been conducted on the level 
he placed it, it would have measured up completely to 
the requirement urged by Mr. Morrison.’ 





For agricultural workers in England and Wales the 
weekly hours of labour, to which the statutory minimum 
rates apply, were reduced from 52 to 48, according to 
area and time of year, to a uniform 48 hours. There 
were also reductions of varying amounts for agricul- 
tural workers in Scotland. The normal working week 
in the plywood and veneer industry was reduced from 
47 to 45 hours, and in the bobbin manufacturing 
industry in England and Wales from 48 to 44 hours. 


On the subject of holidays to persons engaged in 
civil engineering, Union states, ‘“‘We have sub- 
mitted to the civil SS Sa an application 
for payment of statutory ys and have asked for 
an early meeting of the Conciliation Board for the 
ouene of discussing it. We cannot forecast the result 
of these negotiations, but having regard to what is 
happening in every other industry on this important 
ion, we are entitled to expect a favourable settle- 
ment.” The Union also reports, that it has been 
able to induce the civil employers to make 
@ payment of from four to four and a half hours in 
respect of Victory Day, June 8, although the building 
trade employers, at the time of the Union statement, 
were ing to make any such payment. 





The various stages by which successive governments, 
organisations of employers and of workpeople, together 
with other interested persons, have endeavoured, during 
the past fifty to sixty years, to end the evils of cae 
dock a are set out in the current issue of the 
Transport and General Workers’ Record, which says 
that the Dock Workers (Regulation of Employment) 
Act, 1946, brings port transport employees within 
sight of the goal for which concerned have been 
striving. It was for the purpose of safeguarding Gs 
position of the dockers that Parliament passed, 
sopidly as possible, the Bill for the regulation of dock 

The Record continues, “The Act provides 
for pays continuation of the present schemes until such 
time as a scheme is prepared (or schemes, if necessary) 
to cover all ports in the country. At the time of 
writing, representatives of the unions have submitted 
principles of a scheme to the employers and a reply 
is awaited. In the event of the unions and the 
pe. failing to produce a voluntarily negotiated 

scheme for the approval of the Minister of 
Labour and National Service, t the Minister is empowered 
by the Act to produce his own scheme and embody it 
in an Order to be laid before Parliament. When this 
has been approved by Parliament and becomes law, 
the long, arduous s . .. to end the evil of 
casual labour will have been won.” 


The Transport and General Workers’ Union sub- 
mitted its pro to the employers’ side on March 20. 
The Dock Workers Act makes provision that, if a 
scheme has not been agreed to prior to September 30, 
1946, the Minister of Labour and National Service 


will proceed to prepare a scheme to come into operation f 


not aa than July 1, 1947. 





as oe the National Dock Labour Corporation and 
he Ministry of Transport have considered the dock 


reduced, by giving 






aogpvey ic s to 
free to econ’ to observe the custom. 
e pepe 
: 


The 





to operate under iti 
authority. Persons subject 

may be mobilised and ordered to 
offered them in such jmdustries 

the regional offices of the National 
Unemployment Office. An appeal against the decisions 
of these offices may, however, be made to the authori- 
ties dealing with complain i 


ment benefits. Existing contracts of em t 
are suspended, not terminated, by a civil domcbilzetion 


Sige 


when the bolder of the Ant codec! i deattlined 
Mobilised persons are covered by social legislation. 


Information concerning industelal in British |» 
India in 1944, based on a communiqué. issued by the 
Department of Labour, Government of India, on 
August 10, 1945, indicates that, during 1944, there 
were 658 industrial disputes (including 13 in progress 
at the close of the year) involving 550,015 workers, and 
entailing a loss of 3,447,306 man-days. Out of the 
total, 24 stoppages involved between 5,000 and 10,000 
workers, at 3 more than 10,000. 





Classified by industries, the number of disputes, of em- 
ployees involved, and of man-days lost were as follows : 
textile industries (cotton, silk, and woollen wetiobapl: 
138, 155,826, and 1,988,344 ; 

74, 55,719, and 177 ,599 ; jote sills 4, 036 oe jal 
427,308; railways (including railway workshops) : 
25, 68,076, and 188,159; mines: 10, 4,488 and 19,733 ; 
and other industries: 367, 135,555, and 646,163. 
Textile mills (cotton, silk, woollen, and jute) accounted 


for 28 per cent. of the stoppages, 52 cent. of the 
workers involved, and 70 per cent. of the man-days 
lost. Of the disputes, 422, or 64 cent.,. were 


related to wages or bonus, 82 per cent. to problems of 
personnel, 35 per cent. to leave and hours of work, 
and the rest, except let ag wpe 
was not known, to various other 

ployees were wholly successful in 119 ts partial 
successful in 175, and unsuccessful in wil in 4 
cases the results were indefinite and in § not 


v0 the evel iy J as 
es 


oe iota: ——— ae 


On June 1, the ofa cont-of-ving 


co voalibaea ta of J 
price of bread on June 1 was atively higher than » 
month earlier because of the reduction in the size of 
the loaf. This increase was off-set by general reduc- 





lekowt position at the country’s ports. Owing to the 





tions of 2d. a lb. in the price of butter. 





entrants to the industry. The old-established _—— 


practice which posite, Ix considering the effect of speed, feed, and angle 
ce gad tha Seek epee ceed mma ae 


right pg eed the 

e contre? L ots 
have tothahan Ghee ae tere ion to recruit 
new entrants and, if they are ied that it is local 


the 
dockers’ sons, they are 


that the Uaioe pret ailom eho tis se ebeiative 
to its members the results of its consideration of the 


scheme of in the civil engineering ind 
A of the rogeding iin the 
press and to be ‘to distribute 
es y- Si is the date tentatively fixed for 
the coming into of these regradings. 
Compulsory for employment and civil 
mobilisation of and undertakings were intro- 
duced in a Legislative Order of April, |) 
1945, with the o! of ensuring the continued opera- 
tion of certain activities that are important 
or economic revival, supplies and the feeding of the 
population. All residents of Belgium over 18 years 
of age, of nationality, may be required to 
register. is. carried out by the com- 
munal under the supervision of the 


agreed gp fe ry we "a AND ANGLE ON MACHINABILITY, * 


By W. Wurrworrs Taytor. 


linous 
factors involved in any cu » 29, 
Pe ge ah geudkyee F g-eoutiny 


2¢+r7r-—a=C. ‘ > (1) 
where C equals arc cot K, and K is the slope of the 
shear strength versus compressive stress curve for the 

metal under consideration. 

Merchant shows that the quantity C in formula (1) 
ra @ constant for any given metal and may, therefore, 
be regarded as a machinability constant. In order to 
ee, wows ond portance of Merchant's 
work without exceeding the prescribed limits of this 





“ENGINEERING” 
paper, it should be e that starting from the 
above combined force » which shows how the 
cutting force F, and the transverse force F, have a re- 
sultant R which is common to the shearing force F., and 


TABLE I.—Values of Geometrical Quantities in a Typical 
Test. 


Work material, NE.9445 steel ; 
carbide ; 


tool material, sintered 
width of cut w,, 0-025 in. 



































Observed. Calcuiated. 
ee 
4. | Cc 

In. per | (mean).| a. rL. ¢. r 26 
1,000. | Ft.per | Deg. rte. 
3-70 197 | +10 | 029 | 17-0 | 46-5 | 70-5 
400 0-33 |°19-0 | 48-0 | 76-0 
642 0-37 | 21-5 | 43-5 | 76-5 
1,186 0-44 25-0 39-0 79-0 
3-70 400} -10 | 0-32 | 16-5 | 32-6 | 75-6 
637 0-37 | 19-0 | 30-0 | 78-0 
1,160 0-44 | 22-0 | 27-0 | 81-0 
1-09 542} +10 | 0-33 | 19-0 | 48:3 | 76-3 
2-34 0-32 18-6 47-0 74-0 
3-70 0-37 | 21-6 | 43:8 | 76-8 
7-88 0-44*| 25-0 | 37-3 | 77-3 
1-09 542 —10 0-23 12-5 38-0 73-0 
2-34 0-30 16-0 35-0 77-0 
3-70 0-87 19-0 31-0 79-0 
7-88 0-46 | 22-5 | 29-3 | 84-3 
Average 77-0 
normal compo’ F, a8 well as the force of friction F 





on Machinability, 
Mechanical Engineers, London, 


a 
| 


perpendicular to its cutting edge as opposed to “ oblique 
cutting” in which the cutting ede is oblique to the 





relative motion. . 
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EFFECT OF SPEED, FEED AND TOOL ANGLE ON MACHINABILITY. 
TABLE II.—VALUES OF FORCES AND RELATED QUANTITIES IN A TYPICAL TEST. 

Work material, NE.9445 steel ; tool material, sintered carbide; width of cut wy, 0-25 in. 
aoe — - - 
Observed. Calculated. 
ty. Vo (mean). a. Fe. Fr <a. Fs Lb Se. Lb Bu. oF Wr Ws. ree 
In. per 1,000. | Ft, per min. Deg. Lb. Lb ” Lb. Lb 7 i 4 _ at. WwW, We pe : a 
—_—— r —_—_—— ; : F 
3°70 197 +10 370 273 1-05 335 270 85,000 115,000 0-27, 0-73 400,000 
400 . 860 283 1-11 345 250 88,000 137,000 0-32 0-68 390,000 
642 329 217 0-95 270 230 90,000 129,000 0-30 0-70 355,000 
1,186 303 168 0-81 220 205 93,000 130,000 0-32 0-68 330,000 
3-70 400 —-10 416 385 0-64 310 290 89,000 153,000 0-24 0-76 450,000 
637 326 0-58 255 255 90,000 152,000 0-25 0-75 415,000 
1,160 356 263 0-51 200 230 94,000 154,000 0-25 0-75 385,000 
1-09 642 +10 127 101 1-12 120 85 103,000 164,000 0-33 0-67 460,000 
2-34 242 186 1-08 170 92,500 140,000 0-30 0-70 410,000 
3-70 326 226 0-96 280 230 91,000 131,000 0-31 0-69 360,000 
7:88 605 315 0-76 420 415 89,000 | 116,000 0-31 0-69 310,000 
1-09 542 —10 181 198 0-78 165 130 103,000 179,000 0-22 0-78 670,000 
2-34 295 291 0:70 230 205 96,000 | 172,000 0-23 0-77 500,000 
3-70 401 350 0-60 275 | 265 94,000 | 164,000 0-29 0-71 430,000 
7-88 698 472 0-46 345 465 90,000 138,000 0-28 0:77 350,000 











Cutting tests confirm the validity of equation (1), 
Table I, on the opposite page, shows the values of the 
geometrical quantities in a typical cutting test and it 
will be observed that, in spite of extreme variations of 
cutting speeds V,, of chip thickness or feed t,, and of 
variations in the rake angle « from +10 deg. to —10 
deg.. the quantity C calculated in the last column has a 
maximum variation from the average of 77 deg. by only 
—7 per cent. This shows a very reasonable degree of 
conformity to Merchant’s formula. Further results 
obtained from cutting tests of the same material consi- 
dered in Table I show that the slope of the curve relating 
shear strength to compressive stress is 0-23. The arc 
cotangent of 0-23 is 77 deg., which is in striking con- 
formity with the average of the last column in Table I. 
Now if C is a fundamental constant of machinability it 
cannot be varied by changes of either s , feed, or 
angle. Speed, feed, and angle do effect the efficiency of 
the cut however. Consideration of the diagram on the 
opposite page will show that if the shear angle ¢ be 
increased, the path of shear will become shorter. It is 
logical to assume that the shear force F, will be reduced, 
thus raising the efficiency with which the metal is cut. 

Comparison of the figures tabulated in Table II 
with those shown in Table I (which are compiled from 
the same cutting data), shows that as angle ¢ increases, 
both the force of shear F, and the force of friction F 
become smaller. Reference to the last column of 
Table I shows that the total work involved in cutting 
a cubi¢ inch of material W,. also decreases with 
increasing angle of shear ¢. While it is not possible 
at the present juncture to state the precise mathe- 
matical relationship between speed, feed, angle, and 
cutting efficiency, examination of the figures presented 
in Tables I and II makes possible all the following 
general statements :—({1) An increase in cutting speed 
results in an increase in shear angle ¢; (2) an increase 
in feed or initial chip thickness results in an increase 
in shear angle ¢; (3) an increase in rake angle results 
in an increase in shear angle ¢, as follows :—10 deg. 
positive rake, 140 ft. per minute ; 10 deg. negative rake, 
140 ft. per minute; 10 deg. negative rake, 780 ft. per 
minute. 

In conclusion, it may be stated: (1) that machin- 
ability is unaffected by speed, feed, or angle, but is a 
true constant of any given material to be cut; (2) the 
efficiency with which any given material may be cut 
is affected by variations in s , feed, or angle, but 
the precise relationship of these has yet to be deter- 
mined. . 





CEMENTED TUNGSTEN-CARBIDE Dies AND TOOLS.— 
Messrs. Protolite, Limited, Central House, Upper 
Woburn-place, London, W.C.1, have sent us a copy of 
their “‘ Prolite Die-Maintenance Manual.” The publica- 
tion contains detailed illustrated descriptions of the 
“ ripping ” or re-grinding of wiredrawing dies of cemented 
tungsten carbide, and their rough polishing, initial 
sizing and polishing, and final sizing and polishing. 
Similar instructions, relating to bar- and tube-drawing 
dies, deep-drawing presswork dies, solid shaped dies, and 
miscellaneous dies having parallel, tapered or radiused 
bores for various applications, are contained in further 
sections of the manual, which concludes with a number of 
tables of metric and English and other equivalents. 
Messrs. Protolite, Limited, which is a subsidiary;company 
of Messrs. Murex, Limited, have also sent us a leaflet 
describing their Prolite tungsten-carbide tipped flat tools, 
circular form cutters, and routing cutters for woodworking 
machines. 





A TENTATIVE METHOD OF 
ASSESSMENT OF MACHINABILITY.* 
By C. W. Gores. 


Some time ago, the chief designer of an aircraft 
manufacturer approached the Ministry of Aircraft 
Production with a suggestion that, when a new Direc- 
torate of Technical Development or British Standard 
Aircraft Specification was issued, some indication should 
be given of the difficulty or ease with which that 
materia] could be machined by normal operations. 
This aircraft designer cited as an example their unfor- 
tunate experience with the 80-ton to 90-ton alloy steel to 
Specification D.T.D..500. When preparing a new design 
they had specified this material on their drawings on 
account of its attractive high strength properties. 
When production commenced they found they. were 
unable to machine this particular alloy steel in the 
80-ton to 90-ton condition and were forced to abandon 
it. The Ministry of Aircraft Production agreed that 


it would be desirable to issue information on the | P°5* 


machining quality of new metallic materials, and 
formed a small panel of engineers and metallurgists of 
which two of the members were representatives of the 
Society of British Aircraft Constructors. 

At the outset, the M.A.P. panel realised the difficulties 
of attempting to assess machinability in numerical 
terms. The large number of factors involved—such 
as types of tools, feeds, speeds, depth of cut, robustness 
of machines, grain size of material, lubricant, and sur- 
face finish and the fact that individual machinists have 
widely different views on the subject of machining— 
made it impossible for the panel to attempt to lay 
down any standard technique for assessing machin- 
ability of a particular material. The panel decided 
that all it would attempt to do at that stage was to 
devise a simple scheme whereby the prospective user 
of a new material that was marketed could obtain 
quickly a broad indication as to whether or not he would 
experience embarrassing difficulties in production if he 
specified that material on his drawings at the desi 
stage. It was considered that a useful purpose woud 
be served if the manufacturer of a new material could 
supply to the prospective user a chart containing 
details of machining by the various normal methods, 
and if desired a sample of the material machined under 
the conditions stated. The details given on the chart 
would not necessarily represent the best machini 


technique but an intending user would at least have a | 8® 


useful guide and, if the material appeared to be attrac- 
tive for a particular, Purpoee he could obtain a sample 
quantity of that material and develop his own machin- 
ing technique. 

One of the Society of British Aircraft Constructors 
memberst of the panel, an aircraft-engine machini 
expert, devised two test pieces to include the us 
forms of machining. A sketch of each test piece was 
given on separate charts with operation instructions 
and spaces for entering results. One of these test 
pieces was designed to cover machining operations 
with the work rotating, such as turning, grinding, die 
threading, thread grinding, and rolling, It is 
shown in Fig. 1, on page 622, The thread on the left is 


* Paper contributed to Group II (Testing Methods) of 
a Conference on Machinability, held at the Institution 
of Mechanical Engineers, London, on Friday, May 24, 
1946. Abridged. 

¢ Mr. F. W. Whitehead, The Bristol Acroplane Com- 








pany. 


die-cut, the larger thread next to it is ground, the large 
collar is ground, the smaller diameter next to it is turned, 
and the thread on the right is rolled. _The overall 
length of the test pieces before machining is 3 in., and 
the diameter is 14 in. The other test piece, shown in 
Fig. 2, was provided to cover milling, surface-grinding, 
drilling, tapping, reamering and broaching. In the 
left-hand view of Fig. 2, the surface in the foreground 
is milled; the foreground surface of the right-hand 
view (the reverse face to that of the left-hand view) is 
ground. The fluted hole in both views is that for the 
broaching test. The two holes flanking the broached 
hole in the left-hand view are tapped. The end hole 
in this view is reamered. The test pieces as supplied 
before machining are 3 in. long by 14 in. by 1} in. in 
cross section. The test pieces were designed to be 
reasonably small, so that a very large diameter bar 
would not be needed, but sufficient material would be re- 
moved to give an indication of the machining qualities. 

The two charts were planned to be as simple as 
ible for recording essential information, bearing 
in mind that the main object was to indicate whether 
the materia] was easy or difficult to machine. The 
words “free,” “medium,” and “difficult” were 
included under the sketch for each machining operation, 
so that the machinist has merely to cross out the two 
words that do not apply. Should an investigator 
find that for any operation the material was un- 
machinable, he should enter a statement to that effect 
in the remarks column. 

In order to give the scheme a preliminary trial, two 
materials were chosen, one being relatively soft and 
the other relatively hard. These were :—{1) alumi- 
nium alloy to British Standard Specification L.44 
(12 tons per square inch) ; and (2) alloysteel to British 
Standard Specification 8.82. The bars available at 
the time of initiating the tests were (a) a 6-ft. length 
of 3 in. diameter to Specification L.44, and (b) a 5-ft. 
length of 3 in. diameter to Specification 8.82. Steel to 
Specification 8.82 is a nickel-chromium case-hardening 
steel. The particular bar was in the condition as 
rolled, having a tensile strength of approximately 
50 tons per square inch. As this is the condition in 
which components are usually machined prior to the 
carburising operation, it was the appropriate one for 
the machining trials. 

The lengths of bar were only sufficient for duplicate 
test pieces of both types to be made by three investi- 
tors. Test pieces in both materials were machined 
at the Bristol Aeroplane Company, at the de Havilland 
Aircraft Company, and at the Royal Aircraft Establish- 
ment. In the three shops the charts were filled in by 
the machinist and the rvisor without assistance 
from the technical staff. e absence of an entry for 
any machining operation indicated that the necessary 
equipment was not available. For example, the Bristol 
Aeroplane Company was the only firm able to make 
thread-rolling tests. 

The assessments of machinability were tabulated.* 
As expected, there was considerable difference of 
opinion as to whether the particular operation was 

ed as “free,” “medium,” or “difficult ” 
machining. The greatest discrepancy was in the 
two grinding operations. Considerable differences in 
machining speeds occurred, in some instances one firm 
using double that of another and giving the same 
assessment as regards ease of machining. The two 








* These tables have been omitted owing to lack of 
space.—Ep., E. 


a aoe mn, 








622 





ENGINEERING. 


_ JUNE 28, 1946, 








a 
a 


ASSESSMENT OF MACHINABILITY, 








-£) 








Fre. 1. 


aircraft firms also machined s 
bar of 8.82 steel after hard and tem to a 
tensile strength of 75 tons square inch. This 
condition is used by one of the firms for certain com- 
ments, in reference to the 85-ton condition, to 
ilitate mac The results of these tests were 
also tabulated and there was an even greater discrepancy 
in assessment of ease of mac than for the previous 
specimens. The important conclusion from these tests 
was that the designs of test pieces were suitable for 
owen whether or not machining difficulties could 
be detected before using a particular material for large- 
scale production. 

Details of the scheme and copies of the two charts 
were circulated to nearly sixty firms, including aircraft 
and motor-car plas Snell, general engineering 
firms, and two technical institutions, Only thirty-five 
replies were received but thirty of these indicated that 
the scheme was regarded as good and that the firms 
were interested. Two firms expressed a wish to discuss 
the matter in further detail, i the author of this 
paper interviewed ~ firms’ specialists concerned Esa 

machining problems. Bot these firms apprecia 

kg pier agg image psy Aegean: agua 
firms inexperienced in machining difficult materials, 
but as far as they themselves were concerned, the 
scheme was somewhat inadequate. Their main prob- 
lem was economic, and the most important feature was 
the removal of a large amount of material in the shortest 
time. They were reminded that the panel’s proposed 
scheme was not intended to cover that particular as 

Tn their replies, a few firms offered to make machining 
tests to the charts submitted. These offers were gladly 
accepted and arrangements were made to forward 
suitable material forthe purpose. To one firm the panel 
sent a length of 3 in. diameter steel to British Standard 
Specification 8.82 in the 90-ton condition, to another 
firm the panel forwarded a h of 2} in. diameter 
steel bar to Specification D.T.D,.331 having a tensile 
strength of approximately 85 tons per square inch. 
The firm that offered to machine the 8.82 steel in the 
90-ton condition was obliged to abandon the attempt 
as tool wear and drill and tap breakage were too great. 
The other firm made six specimens of each of the two 
types of test piece in the D.T.D. 331 steel and completed 
all the operations. No difficulty appears to have been 
experienced. 

Having gained the interest of industrial users, the 
panel decided that it could proceed with the next step 
of a hing manufacturers of metallic materials, 
since it would be expected to show prospective users 
whether or not their new materials could be machined 
without a: a difficulty. A circular letter explain- 
ing the se and enclosing the charts was forwarded 
to twenty-six firms manufacturing steel, copper all 
or aluminium-base alloys. The letter concluded with 
a request for criticisms of the scheme and for statements 
as to whether or not they were prepared to adopt 
the scheme and provide completely machined test 
pieces. At the time of submitting this paper (Feb- 
ruary, 1946) eighteen replies had been received. Of 
these, eleven indicated that the firms were prepared 
to adopt the scheme, but four stated that they were 
unable to complete all the o he. simp through lack of 
equipment. Two firms co ted the test pieces to be 
too elaborate and one of these thought 
tions to be unnecessary. One firm decided 10 defer 
replying until the subject had been discussed at a 
trade association. Two firms thought that machining 
tests should be made by an independent organisation. 

The panel realised that the number of firms who had 
so far machined test pi in accordance with the 
scheme was insufficient to obtain a representative 
opinion. In view therefore of the offers received from 
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a manufacturers and users to machine test 


pieces, the panel ged to re an additional 
programme. For t panel agreed that 
it would be more to wept materials that were 


—y give difficulty Yollowine mecificets . These 
are steels to the fi 8 ications :—(1) 
British Standard 8.82 (85 tons per square inch). 
(2) D.T.D.331 (80 tons to 90 tons per square inch). 
(3) D.T.D.49B (50 tons to 60 tons per square inch). 


purposes 
this offer was accepted. The other steels have 
been ordered from appropriate firms. Sufficient 
material will be obtained to enable six or seven firms 
to make at least duplicate test pieces of both types in all 
three materials. 
The panel considers that its tentative scheme for 
o whether or not a material is likely to give 
trou ed ay dy sneer bows Kenan + Seay 
port from material manufacturers and users. It is 
appreciated that the scheme has limited 
scope and is only intended to be an interim measure 
until such time as a reasonable quantitative method of 
assessing machinability has been developed for general 
use. The introduction of the scheme, however, has 
vided a means of stimulating the industries’ interest 
in the problem of assessing machinability and has 
afforded a means of co-ordinating the views of a large 
number of trade ms. As a result of these 
views it is considered that the design of the test pieces 
could be simplified, for instance, by omitting the grind- 
ing operations, since all materials may be ground 
without difficulty if the right technique is adopted. 





Roap ROLLERS FOR MaALaya.—Messrs. Aveling- 
Barford, Limited, Grantham, have received an order 
from the Crown Agents for the Colonies to supply the 
whole of the road rollers to re-equip the Malayan Public 
Works Department. The total number of rollers involved 
is 200, and they range in weight from 2? tons to 10 tons. 
The value of the order is just under 250,0001. and delivery 
will be completed by the end of 1947. These rollers will 
be of the firm’s new Diesel-engined “G” range, fitted 
with a variable-pressure device, while all the larger 
machines will be equipped with Fluidrive couplings. 





Swiss AVIATION MaGazine, “ INTERAVIA.”—We have 
received a copy of the first issue of a new monthly 
magazine published by Messrs. Interavia, S.A., Geneva 11, 
Switzerland, in two separate language editions, namely, 
French and German. The title of the French edition is 
Interavia: Revue de L’ Aéronautique Mondiale and of the 
German edition Interavia :; Querschnitt der Weltluftfahrt. 
In addition to articles by Swiss writers, the number 
contains a contribution by Air Chief Marshal Sir Philip B. 
Joubert de la Ferté, on the “‘ Birth of Radar,” while 
Mr. E. P. Warner, President of the Interim Council of 
the Provisional International Civil Aviation Organisa- 
tion, describes what has so far been accomplished 
towards the reconstruction of international aviation. 
Professor E. Amstutz, special delegate of the Swiss 
Federal Government for civil aviation, gives a survey 
opera- | of the air politics of a small State. Technical articles 
deal with the 28-cylinder Pratt and Whitney “ Wasp | we: 
Major ” aero engine ; flying at supersonic speeds; and 
the principles of air navigation with the aid of radar. 
We understand that an English edition of the periodical 
is to appear at a later date. The price of the issue is 
2 Swiss francs, and annual subscriptions, price 11. 10s., 
may be paid through the Swiss Bank Corporation, 
99, Gresham-street, London, E.C.2. 


TOOL WEAR AS A MEASURE OF 
MACHINABILITY.* 
By C. Eatrovasn, B.Se. Tech. 
Is chip- ucing machining operations the d 
of machina) Pe eauty nape Fegan wr puny ayer dra aid 
length of life of the cutting tool Tool life has an 
important ing on the economy of uction, 
and the investigation which was the subject of this 


¥ | report was an attempt to deduce the machinability of 


materials by measuring the amount of wear on cutting 


d| tools of predetermined shape after operating on the 


materials cn certain set conditions. The number 
pof factors affecting machining operations is large, 
and if a wear test is to be of use the technique 
must be as simple as possible. The flow of a chip 
from the edge of a br ane is a most complex matter, 
and this was simplified providing for straight-line 
cutting only and at 2 igh al ak tool 
nose effects and minimising end effects. In America, 
Dr. M. E. Merchant and Mr. N. Zlatin have published 
results of cutting-tool load tests based on turning the 
end of tubular specimens with straight knife tools 
perpendicular to axis of the work. This method 
presents obvious difficulties when long runs are neces- 
sary—as in tool-wear tests. 

For the present investigation, a test was devised 
which was the same in ciple but which enabled 
solid test bars of poled ig a to be used. Repeated 
cuts could be taken on the same bar which was sup- 
ported at both ends. The tests were run on a combina- 
tion turret lathe (see Fig. 1, opposite). The machine was 
driven by a direct-current motor giving | stepless speed 
control over a bridging the normal geared speed 
steps, by means of a hand-controlled rheostet | in the field 
circuit. Speed regulation by hand was based on the 
use of a surface-speed indicator running on the portion 
of the bar to be turned. The test bars, 6 in. to 7 in. in 
diameter by 2 ft. 6 in. long, were secured in a chuck 
at one end, and the free end was supported on a running 
centre carried by the hexagon turret. Two tools— 
one at the front and one at the rear—were mounted 
on the cross-slide and were both in operation at once. 
The front tool was the tool under test and the inverted 
rear tool was used for undercutting purposes in order 
to free the front tool from nose radius effects and restrict 
this tool to — cutting with minimum inter- 
ference from end effects. 

The tool arrangement is shown in Fig. 2, opposite. 
The front cutting tool was presented with the cutting 
edge at 45 deg. to the axis of the work. The cutting 
depth being shallow was such that the difference in chip 
length at maximum and minimum diameters of the 
cut surface could be ignored. Tool wear was measured 
on the face of the tool by means of a Tomlinson surface- 
finish recorder 5 peety modified to give reduced 
magnification in the rag te greg rpendicular to the plane 
under examination, this being the face of the tool. 
The modified instrument had a vertical to horizontal 
ratio of 40 to 1. The records were subsequently 
projected and photographed on a typed inspection 

From the crater diagrams the cross-sectional 
areas of the carbide removed d the tests were 
measured. Wear on the clearance face was ignored 
as it was decided to restrict the investigation to wear 
on Rig face only. End effects.on the chip boundaries 

by measuring the worn tools along a 
line perpen rpendicular to, and approximately in the centre 
of, the effective cutting edge. Tools commence to 

* Paper contributed to Group II (Testing Methods) of 
a Conference on Machinability, held at the Institution of 
Mechanical Engineers, London, on Friday, May 24, 1946. 
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TABLE I.—ComposiTion OF STEELS TESTED, AREA OF CRATER, AND AVERAGE CUTTING SPEED. 
Composition, percent. | a Cross-sectional Average 
Steel. Cutting Speed 
NS SR ES ee ee nea Area of Crater, Roughi 
| 10 mm. Ball ; sq. in. ft = 
| ¢. Si. 8. P. Mn. Ni. Cr. 3,000 kg. | | al a 
A 0-14 0-29 | 0-043 0-038 | 0-72 _ — 5-2 Trace 770 
G1 he ee A! WioMe: - tcrce s le: REE Sh 
0-33 0-28 0-039 0-039 0-77 —- — 4-6 Trace 700 
c 0-41 | 0-22 | 0-036 | 0-048] 0-76 | — a 43 0-0000125 550 
D 0-81 0-27 | 0-027 0-028 0-86 oo — 3-6 0-000696 400 
O-s1 | 0-27 | 0-028 | 0-029 | 0-50 | 3-8 | 1-28 | 3-6 0-000174 =|. 500 
wear as soon as they are put to work at any speed, and | economic one depending on many factors. At low 


the rate of wear over a range of cutting speeds varies 
greatly. 

The relationship between tool wear by cratering and 
speed for a particular set of conditions after each tool 
has turned the same distance under cut is shown in 
Fig. 3. In a machining operation, the choice of a 
suitable cutting speed for any piece is essentially an 


speeds, the rate of formation of a crater increases 
slowly with respect to cutting speed but at higher 
speeds the rate of crater formation acce very 
rapidly. The curve of Fig. 3 is based on the following : 


tool, 45 deg. turning tool with 10 deg. negative rake; | . 


feed, 40 cuts per inch (0-025 in. per revolution) ; 
material, 0-40 per cent. carbon steel. - 
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The influence of speed and tool rake on machinability 
is of paramount importance, as will be appreciated from 
the results of negative-rake machining. The negative- 
rake tool has the effect of improving machinability, 
thus making relatively hard materials behave as softer 
materials would behave with positive-rake tools cutting 
at conventional speeds. The wear ‘ests were intended 
to be representative of modern practice in machining, 
and so it was decided to use carbide tools with negative 
rake. After examination of the curve of Fig. 3, a 
speed of 800 ft.-per minute was ised, as this 
was expected to give a reasonable test tool life. In 
order to determine a suitable feed, tests were made to 
determine the relationship between tool wear by 
cratering and feed at the chosen speed of 800 ft. per 
minute. ion of Fig. 4 shows that at feeds finer 
than 120 cuts per inch the rate of wear decreases very 
rapidly, presumably due to heat making the chips 
partially plastic. The feed of 120 cuts per inch was 
chosen, as this was on the more stable part of the curve 
and, being relatively fine, still enabled a satisfactory 
distance to be cut at one pass of the tool along a 
2 ft. 6 in. bar. The speed-feed combination given 
above gave satisfactory readings ‘of the amount of tool 
wear with both a soft steel and a hard steel when 
turned with the tools immersed on the cut for the same 
distances of 4,000 ft. This gave a tool wear reading 
which was just discernible on the softest steel examined, 
and did not cause excessive damage to tlie tool on testing 
the hardest steel of the range. 

The test tools were tipped with ‘‘ Ardoloy ” grade 
8.200; a hard e of tungsten titanium carbide, 
brazed with “‘Sifbronze ” direct on to 0-40 per cent. 
carbon steel shanks 1 in. wide by 14 in. deep.. To 
ensure consistency, the tips were processed in one batch. 
Adjacent to the operative cutting edges the hardness of 
the tools averaged 1,532 to 1,610 diamond pyramid 
number. The tools had 10 deg. negative top rake 
measured at right-angles to the cutting edge ; the front 
clearance angle was 5 deg. The tips were finish-ground 
using a 250 grit diamond-impregnated wheel. Tool 
noses were ground with slight radii but the tools did 
not cut on the end. The tools were set with the cutting 
edges horizontal and on centre within + 0-005in. The 
cutting edges were placed at 45 deg. to the direction of 
feed. No chip-breakers were used, and all cutting 
was done dry. 

The steels tested comprised a representative range 
of carbon steels and one alloy steel. These are listed in 
Table I, together with the cross-sectional areas of the 
craters resulting from the standardised test run of 
4,000 peripheral feet at 800 ft. per minute with a feed 
of 120 cuts per inch. The two lower carbon steels A 
and B in the list did not give measurable craters. 
Surface fretting had started and was clearly indicated 
on “ Faxfilm ” records, but the damaged areas had not 
broken down completely into single large craters on 
each tool. The Tomlinson reading of such a surface 
showed a series of minute craters of very small area 
interspersed by undamaged portions of the tool face. 
The steels tested are in regular use on production by 
the company with which the author is associated, and 
the average speeds used for the steels are given in the 
final column. It will be seen that these speeds bear 
an inverse relationship to wear as measured from the 
crater areas. 





PARCELS FOR BuRMA.—The parcel post to Burma has 
been restored, but is restricted at present to packages not 





exceeding 7 Ib. in weight. 
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AERONAUTICS. 

576,498. Axial-Flow Compressor. Metropolitan- 
Vickers Electrical Company, Limited, of London, and 
C. H. Lloyd, of Baguley. (1 Fig.) November 18, 1942.- 
In axial-flow compressors having moving and stationary 
blade rows, the rotational speed permissible for a given 
mass flow is limited by the ‘‘ compressibility effects ” 
obtained, especially in the initial compressor stages. 
The invention enables the rotational speed of the com- 
pressor to be increased for a given rate of mass flow. In 
the compressor, a main rotor A, attached to a shaft RS, 
carries rows of blades a co-operating with rows of 
blades 6 carried by a surrounding stator B. The stator 
B overhangs the end of the main rotor A at the inlet of 
the compressor. Within the overhanging part of the 
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stator is an auxiliary rotor C, carried in bearings E on the 
main rotor shaft RS; with three rows of blades ¢ co- 
operating with the initial rows of blades carried by the 
overhanging part of the stator. The auxiliary rotor is in 
alignment with the main rotor A so that the blading 
follows a reducing taper from the inlet to the outlet of 
the compressor. The‘auxiliary rotor C carries external 
gear teeth F which mesh with gears G, L, on a shaft 
carried in bearings in a ring member K, attached to the 
stator by radial webs. The gear wheel L meshes with a 
gear wheel M, fast to the main rotor shaft RS. The 
velocity ratios in the gears are chosen so that the auxiliary 
rotor C will rotate with the main rotor A, but at a lower 
speed. (Accepted April 8, 1946.) 


FURNACE APPARATUS. 


576,438. Gas Burner. The Wellman Smith Owen 
Engineering Corporation, Limited, of London, S. Smith, 
of London, C. H. Smith, of London, and R. C. D. Aspland, 
of London. (3 Figs.) May 12, 1944.—The burner is one 
in which combustion may be controlled. The burner 
consists of a tubular cylindrical body 1 secured to the 
furnace and having an air inlet 3 at one side. In the 
body is a tubular gas jet 4 which is connected to a gas- 
supply pipe 6. The front end of the jet is of smaller 
internal diameter than the rear, but is thickened and a 
series of passages 9 are cut in this thickened part. The 
passages are spaced apart and twisted round the jet, 
being less deep and wider at the rear end than at the front 
end. The body 1 is formed with an internal shoulder 
immediately in front of the air inlet 3. An adjustable 
sleeve 10 hasits front part turned in, with its inner surface 
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parallel to the tops of the front parts of the passages 9. 
When the sleeye 10 engages the shoulder 11, the tops of 
the passages 9 are not closed and there is at the front end 
of the burner an annular passage 14 with a series of chan- 
nels round it. The sleeve is adjusted from outside the 
pins mounted at the ends of 
width of the annular passage 14 | 


burner by ¢ 
arms 16 so : 
relation’ to 

aos 


Sag 
fa aa 


varied, In use the air supplied te the gas burner passes 
partly through the annular passage 14 and partly through 
the spaced passages 9. The passages 9, due to their direc- 
tion, cause it to swirl and produce an intimate mixing with 
the gas supplied through the gas-jet member. When the 
sleeve 10 is fully extended forward, practically the whole 
of the air between it and the outer surface of 
the gas very little passing through the passages 9. 
(4c April 3, 1946.) 
MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

575,711. Hand Riveting Gun. F. T. Axon and T. F. 
Axon, of Birmingham. (3 Figs.) March 22, 1944.—The 
gun is compressed-air operated and permits the complete 
riveting operation to be carried out by a single operator. 
An annular trunk piston, 1, slips over the riveting gun 2 


(875,7") 


and is attached thereto by a set screw 3, with the piston 
head located adjacent to the riveting tools 2a. On the 
trunk pisten is mounted a cylinder 4, which closely fits 
the piston head 1 and has its own head formed with a bore 
that is closely fitted, in turn, by the hollow rod-like part 


THE. ONE HUNDRED AND 


of the spaced passages 9 may be} 


| faced up to the two sides of the disc E. 
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pees a 
of the piston 1. The inner faces of the piston heag 
and cylinder, head 4 are sealed by lubricated 
washers 5, to prevent the escape of compressed ait from 
the working space 6. A simple push-operated valye g 
permits the working space 6 to com 
atmosphere, but can be d 
10 to supply compressed air to the — 
Near the operative end of the cun 2 the 
cylinder 4 has a thickened wall-portion on 


the anvil is brought up — 
riveting snap 2a is forced 
end of the operation, the 
cylinder to exhaust to the 
1, 1946,) 


575,917. Resonance Tester. The Austin Motor Com. 
pany, Limited, of Birmingham, and H. N. Charies, of 
Birmingham. (5 Figs.) April 22, 1944.—In the investi- 
gation of resonances in built-up assemblies, such as axles 
or gearboxes, the complete system is kept “on resonance ” 
for hours at atime. The vibrator provides a wide range 
of cyclical power output without changing its frequency, 
is very simple in construction and easy to over 
long periods of daily use. Four inflatable tubes, 
cl, C*, C*, and C* support in pairs the ends of the paddle 
B. The paddle is supported between brackets 
and is coupled to the structure which it is desired to 
vibrate. A disc E is rotated between two plates F, /', 
A set of holes 
is formed through a concentric zone of the disc. Gisa 
source of compressed air and it branches into two branch 
pipes which lead to ports of the plate F'. Two branch 
pipes leading from an exhaust pipe H go to two other 
ports in the plate F!. J is an air pipe leading to the tubes 
cl, ct; J' an air pipe leading to the tubes C?, C*. They 
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(576.917) 


are fed and exhausted alternately by branch pipes,which 
communicate respectively with ports in the plate F. 
The ports in plate F' are opposite the ports in plate F. 
When the disc is passing the position indicated, com- 
pressed air fills the tubes C? and C* through the pipe J', 
while the tubes C! and C* are exhausted through the pipe 
J. Thus the paddle B is turned through a small angle 
in a clockwise direction. When the disc is moved 
farther through an angle of 30 deg., the compressed-air 
supply pipe G is in communication with the tubes C* 
through the pipe J, while the tubes C* and C* will com- 
municate with the exhaust pipe H through the pipe J'. 
Consequently, the tubes C! and C* are inflated and the 
tubes C* and C* exhausted, thus the paddle is turned back 
through a small angle in an anti-clockwise direction. 
The frequency of the vibrations of the paddle is con- 
trolled entirely by the speed of the disc and is practically 
unaffected by the vibratory load, the latter being varied 
independently by varying the pressure of the compressed 
air. (Accepted March 11, 1946.) 
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GLAND PACKINGS & OIL SEALS 


| RONALD TRIST & CO. LTD., 


BATH ROAD SLOUGH 


YARROW 


& CO., LTD. 
GLASGOW 
SHIPBUILDERS 
MARINE ENGINEERS 4185 
LAND AND MARINE BOILER MAKERS 


RAPIER 
EXCAVATORS 
and 
WALKING DRAGLINES 


RANSOMES & RAPIER LTD. Ipswich - England. 





GEARS 


THE MOSS GEAR CO., LTD., 
Crown Works, Tyburn, Birmingham. 423 





INFINITELY BETTER 


SPRINGS 


SUPER GRADE SPRINGS OF EVERY 
DESCRIPTION FOR EVERY PURPOSE 
On Admiralty, War Office and Air Ministry Lists 
Established 182! 
ROBERT RILEY LTD. Tel.22378 
Milkstone Spring Works, Rochdale. (2 lines) 


CRADLEY 
BOILERS 


ORADLEY BOILER CO., LTD. 


CRADLEY HEATH, STAFFS. 4131 


BAXTERS 


“ PATENTED KENAPPING MOTION ” 


STON EBREAKERS 


and ALLIED SPECIALITIES 
W. H. BAXTER Ltd., Leeds, 7 


COOPER 


SPLIT 
*“IROLLER BEARINGS 


KING’S LYNN 3988 NORFOLK 





DOUBLE 


YOUR LOADS 


WITH 4111 


DYSON TRAILERS 


PETERBOROUGH LTD. 
STEAM ENGINES AND TURBINES 
GAS AND OIL ENGINES 
AIR COMPRESSORS 
REFRIGERATION PLANT 
See Advertisement, Page 29, June 21. 
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MUREX waa Ang LTD 
WALTHAM CR 
Telephone : Waltham 


4473 
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NON-METALLIC. 
Internal diameters mo + in. to 10 in. 
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“RAPIDOR’ 


Registered Trade Mark 
MACHINE TOOLS ,,; 


EDWARD G. HERBERT Ltd., 
LEVENSH ULME———_- MA NOH ESTER, 19 


BARRY 
ELEVATORS 


_BARRY, HENRY & COOK, LTD. 
ABERDEEN. 4132 


LOCOMOTIVES 


STEAM OR DIESEL 
HUDSWELL CLARKE&Co. Ltd. 


RAILWAY FOUNDRY, LEEDS. 
London Office : 46 Victoria St., S.W.1. 
Telephone: Victoria 11 33 8559 





J. x E. HALL 
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FOR LAND & MARINE PURPOSES 
LIFTS ano ESCALATORS 
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WATER TREATMENT 
FILTRATION 
SOFTENING 

CONDITIONING 


UNITED FILTERS 
& ENGINEERING LTD. 


UNIFILTER HOUSE, PUTNEY, 
LONDON, S.W.I5. 


GLASS For Machinery 


BUTTERWORTH BROS., LTD., 9753 
Newton Heath Glass Works, "Manchester. 





ALFRED WISEMAN & CO. Ltd. 
GLOVER STREET, BIRMINGHAM, 9. 
FAN COOLED WORM GEARS 
SPUR REDUCTION UNITS 
BEVEL REDUCTION UNITS 


HOWELLS 
ELECTRIC 
MOTORS 


4448 





KEY STEEL 


ALL SIZES, ALL TOLERANCES. 
LARGE STOCKS. 


H. FORDSMITH LTD., 
Hadfield — Works, ¢ orabrook, 
MANCHESTE R, 16, 
TRAdera Park 1615 and 1616 
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DAVY-UNITED 


FORGING PRESSES 


I50 TO ISOOO TONS. 











2,250 tons Electric-Hydraulic Press 


TYPES s—Steam-Hydraulic Intensifier. 


Air-Hydraulic Intensifier. 
Electric-Hydraulic (Pump-driven), 


PNisdabscie- Uliamatsa tal ir icelae 


HIGHEST SPEED OF WORKING 
ABSOLUTE SAFETY IN OPERATION 


DAVY ao UNITED ENGINEERING COMPANY LIMITED - SHEFFIELD 


proprietor OF DUNCAN STEWART & COMPANY LIMITED, GLASGOW 
DAVY AND UNITED ROLL FOUNDRY LIMITED, BILLINGHAM 
Associated with: United Engineering and Foundry Company, Pittsburgh, U.S.A. 
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PRESSURE 
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Refrigeration np Symbel 


Ammonia Compression System, 
Medium speed, forced and splash. 
lubricating enclosed type machines, 
Automatic flooded Control. 
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Illustrated are an enclosed type two- 
cylinder compressor and brine circu- 
lating pumps. 
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BRIGHT DRAWN STEEL FLATS - tin. x } in. to 6in. x Lin. 500 Sizes always available. 

BRIGHT MILD STEEL in Rounds and Squares. “FreeLEEcut” Super Freecutting Steel. 
Large Range of Stock Sizes in ALLOY and CAnsen bp booger A oo ot Specifications 
NICKEL CHROME STEELS. NICKEL STEELS. DIE STEELS. epegtns, . framers 

We specialise in blanks sawn from the bar. 
CARBON STEELS. COMMON HARDENING STEEL. Special Prices for large quantities. 
HIGH SPEED STEELS. BEST POLISHED SILVER STEEL. ASK US TO QUOTE! ini 
*Pheve: 

aston 3121 BELL & HARWOOD, LTD., 
*Grams: “ Bellarwood, Birmingham.” DUKE STREET, BIRMINGHAM, 4 





























a IS pecialists in the design & manufacture of | 
Mobile and Portable cranes of lifting- 
capacities from 8 cwt up to4 tons - 





R.H.NEAL & CO, LTD. 


HEAD OFFICES-EALINGC W.5 —- WORKS-CRANTHAM LINCS 
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